
identical modifications on three consecutive nucleotides, including one such motif at or near 

the cleavage site of the agents, show surprisingly enhanced TTR gene silencing activity. 

When a single such chemical motif is present in the agent, it is preferred to be at or near the 

cleavage region for enhancing of the gene silencing activity. Cleavage region is the region 

5 surrounding the cleavage site, i.e., the site on the target mRNA at which cleavage occurs. 
Accordingly, ffi-eae-aspeetrthe present disclosure features RNAi agents, e.g., double 

stranded RN Ai agents, for inhibiting expression of a transthyretin (TTR). The double 

stranded RNAi agent includes a sense strand complementary to an antisense strand. The 

antisense strand includes a region complementary to a part of an mRNA encoding 

10 transthyretin. Each strand has 14 to 30 nucleotides, and the double stranded RNAi agent is 

represented by formula (III): 

sense: 5' np -Na -(X X X) rNb -Y Y Y -Nb -(Z Z Z),- -Na - nq 3' 

antisense: 3' np'-Na'-(X'X'XVNb'-Y'Y'Y'-Nb'-(Z'Z'Z')rNa'- nq' 5' 

(III). 

15 In Formula III, i, j, k, and 1 are each independently 0 or 1; p, p', q, and q' are each 

independently 0-6; each Na and Na' independently represents an oligonucleotide sequence 

including 0-25 nucleotides which are either modified or unmodified or combinations 

thereof, each sequence including at least two differently modified nucleotides; each Nb and 

Nb' independently represents an oligonucleotide sequence including 0-10 nucleotides which 

20 are either modified or unmodified or combinations thereof; each np, np', nq, and nq' 

independently represents an overhang nucleotide; XXX, YYY, ZZZ, X'X'X', Y'Y'Y', 

and Z'Z'Z' each independently represents one motif of three identical modifications on three 

consecutive nucleotides; modifications on Nb differ from the modification on Y and 

modifications on Nb' differ from the modification on Y'. In some embodiments, the sense 

25 strand is conjugated to at least one ligand, e.g., at least one ligand, e.g., at least one ligand 

attached to the 3' end of the sense strand. In other embodiments, the ligand may be 

conjugated to the antisense strand. 

In some embodiments, i is 1; j is 1; or both i and j are 1. 

In some embodiments, k is 1; 1 is 1; or both k and 1 are 1. 

30 
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wherein lowercase nucleotides (a, u, g, c) indicate 2'-0-methyl nucleotides; Nf (e.g., Af) 

indicates a 2'-fluoro nucleotide; s indicates a phosphothiorate linkage; L96 indicates a GalNAc3 

ligand. 

In one aspect, the present disclosure relates to double stranded RNAi agent comprising a 

5 sense strand complementary to an antisense strand, wherein said antisense strand comprises a 

region complementary to part of an mRNA encoding transthyretin (TTR). wherein each strand 

, has about 14 to about 30 nucleotides, wherein said double stranded RNAi agent is represented by 

formula fill): 

sense: 5' nc -N, -fX X XVNh -Y Y Y -Nh -fZ Z Z\ -N, - % 3' 

antisense: 3' nc'-N.'-(X'X'X\-Nh'-YY'Y'-Nt,'-(Z'Z'Z'),-N.'- n„' 5' 

(in) 

wherein: 

i = 1; and i. k. and 1 are 0: 

p' is 2; p. q. and q' are 0: 

each Na_ and Na' independently represents an oligonucleotide sequence comprising 2-10 

nucleotides which are modified nucleotides selected from the group consisting of 2'-fluoro 

nucleotide modifications and 2'-Q-methvl nucleotide modifications: 

each Nh and Nh' independently represents an oligonucleotide sequence comprising 0-7 

nucleotides which are modified nucleotides selected from the group consisting of 2'~fluo:ro 

20 nucleotide modifications and 2'-0-methyl nucleotide modifications: 

nc' represents an overhang nucleotide: 

YYY, ZZZ. and Y'Y'Y' each independently represent one motif of three identical 

modifications on tliree consecutive nucleotides, wherein the Y nucleotides contain a 2'-fluoro 

modification, the Y' nucleotides contain a 2'~Q~methvl modification, and the Z nucleotides 

25 contain a 2'-Q-methvl modification; 

' wherein the sense strand is conjugated to at least one ligand, wherein the ligand is one or 

more GalNAe derivatives attached through a bivalent or trivalent branched linker. 

In another aspect, the present disclosure features a cell containing the double stranded 

RNAi agent as defined above. The RNAi agent may inhibit expression of TTR. 

10 
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In a further aspect, the present disclosure features a pharmaceutical composition 

comprising an RNAi agent as defined above. The RNAi agent may inhibit expression of TTR. 

In some embodiments, the pharmaceutical composition is a solution comprising the RNAi agent. 

In some embodiments, the solution comprising the RNAi agent is an unbuffered solution, e.g., 

5 saline solution or water. In other embodiments, the solution is a buffered solution, e.g., a 

solution of phosphate buffered saline (PBS). In other embodiments, the pharmaceutical 

composition is a liposome or a lipid formulation. In some embodiments, the lipid formulation 

comprises a XTC or MC3. 

The present disclosure features methods of inhibiting expression of transthyretin (TTR) 

10 in a cell. The methods include contacting a cell with an RNAi agent, e.g., a double stranded 

RNAi agent, in an amount effective to inhibit expression of TTR in the cell, thereby inhibiting 

expression of TTR in the cell. In yet another aspect, the present disclosure features an RNAi 

agent as defined above or a pharmaceutical composition as defined above for use in inhibiting 

expression of transthyretin (TTR) in a cell, wherein said RNAi agent or pharmaceutical 

15 composition is in an amount effective to inhibit expression of said TTR in said cell. 

In some embodiments, the expression of TTR is inhibited by at least about 10%, at least 

about 20%, at least about 30%, at least about 40%, at least about 50%, at least about 60%, at 

least about 70%, at least about 80%, or at least about 90%. 

In other embodiments, the cell is contacted in vitro with the RNAi agent. In other 

20 embodiments, the cell is present within a subject. In preferred embodiments, the subject is a 

human. 

In further embodiments, the subject is a subject suffering from a TTR-associated disease 

and the effective amount is a therapeutically effective amount. In other embodiments, the 

subject is a subject at risk for developing a TTR-associated disease and the effective amount is a 

25 prophylactically effective amount. In some embodiments, 
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In some embodiments, the RNAi agent is administered in a solution. In some such 

embodiments, the siRNA is administered in an unbuffered solution. In one embodiment, the 

siRNA is administered in saline or water. In other embodiments, the siRNA is administred 

with a buffer solution, such as an acetate buffer, a citrate buffer, a prolamine buffer, a 

5 carbonate buffer, or a phosphate buffer or any combination thereof. In some embodiments, 

the buffer solution is phosphate buffered saline (PBS). 

The present disclosure provides a method of inhibiting expression of transthyretin 

(TTR) in a cell, including contacting a cell with an RNAi agent, e.g., a double stranded 

RNAi agent, in an amount effective to inhibit expression of TTR in the cell. In one 

10 embodiment, the double stranded RNAi agent is selected from the group of agents listed in 

Table 1, thereby inhibiting expression of transthyretin (TTR) in the cell. Ifl^»eth«^a9pe6% 

fee-pms^rt-feelesHfe-pim^des-a-^ouble 

e?=pi:esstoa-ef4fmsti)yi:etH^TTR^4fiHH7eil?-said-detiMe-stimde€{-R^NAM#efit-beifig4e-afi 

amenfit-effective to inhibit expressieft-el1TTRrje^aM^eti, \v h emin-said-d st mmled 

15 RKAi^-geHt4s-seleete€l-#&m-4he^fe«p-efRNAiTigeftts4isted4HrT:aWe-lT 

The present disclosure provides a method of inhibiting expression of transthyretin 

(TTR) in a cell, including contacting a cell with an RNAi agent, e.g., a double stranded 

RNAi agent, in an amount effective to inhibit expression of TTR in the cell. In one 

embodiment, the double stranded RNAi agent is selected from the group consisting of AD-

20 51544, AD-51545, AD-51546, and AD-51547, thereby inhibiting expression of transthyretin 

(TTR) in the cell. fa~a»©#MH^a5fMie%4he^ms«at-4K36iesttfe-piew^ 

RNAi-ageat-bea%4fi~afiHM©«if©ffeeti¥e4©4fthitert-exp:essk>e-e#^ 

. sai4-^teBble-sft:aBdfidHRNAi-agegt4&-sete6te4-6:effl4he-gFe«p-eeBstsfeg-^1AD 51544^-AB-

deubie 

sai#€te#rfe^wided-R}4At^gei:irteiH^4B^.-a!a0«3^ell©e&¥e-te-MyMbite^FessM)H-©l1TI:R 
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The present disclosure provides a method of treating or preventing a TTR-associated 

disease in a subject, including administering to the subject a therapeutically effective amount 

or a prophylactically effective amount of an RNAi agent, e.g., a double stranded RNAi 

agent. In one embodiment, the double stranded RNAi agent is selected from the group of 

5 agents listed in Table 1, thereby treating or preventing a TTR-associated disease in the 

subject. fai-feflheF^speet,''''the'pres-eB:(-4aelestffe-p;B¥Mes a doubte^tFaflde4RNAi-agegt 

fejHftse-ia-^Featffig-ef-fwit'efitffig-a-TTRr-asseekted-disease-^ 

s&aBded-RNAi agertri^Hjete6ted-#eHAe-gf€mf^of-agei^4isted4fl-:i:aMe--k 

The present disclosure provides a method of treating or preventing a TTR-associated 

10 disease in a subject, including administering to the subject a therapeutically effective amount 

or a prophylactically effective amount of an RNAi agent, e.g., a double stranded RNAi 

agent. In one embodiment, the double stranded RNAi 
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agent is selected from the group consisting of AD-51544, AD-51545, AD-51546, and AD-

51547, thereby treating or preventing a TTR-associated disease in the subject, faryet-aaethef 

aspee^fe&jpfeseHt-feelesBf&^fevtdes-a- doaMe-steH^e^jRMAt-ageat^arase^B-^eafeg-eF 

p:e¥eaMB^-a^TR as^esiated dissasfhtB-a-s^jjeeVr^^bemB-^aid-doubie stemded-j^MAi-agea<r4s 

5 selected AD 5444rl^-vy^~)4-M6rT«y-A&^ 

afi®tfe©w«pee%4feei3fesefitr4i-sek>se¥e-pf:©¥y«s-a~€te®Me-stF-aBded-^^ 

efLffre¥ea£iag-a-:FTfe-asseek(ted'disease4ft-a-safej-ee%-vt4iefe«B-^^ RMAi-agentis 

AD-44-54^ 

JirftH^he^-aspeetsrtThe disclosure provides kits for performing the methods of the 

10 disclosure, in another aspect, there is provided a kit for use in treating or preventing a TTR-

associated disease in a subject, comprising a RNAi agent as defined herein, and instructions for 

use The disclosure provides a kit for performing a method of inhibiting expression of 

transthyretin (TTR) in a cell comprising contacting a cell with an RNAi agent, e.g., a double 

stranded RNAi agent, in an amount effective to inhibit expression of said TTR in said cell, 

15 thereby inhibiting the expression of TTR in the cell. The kit comprises an RNAi agent and 

instructions for use and, optionally, means for administering the RNAi agent to the subject. 

The present disclosure is further illustrated by the following detailed description and 

drawings. 

Brief Description of the Drawings 

20 Figure 1 is a graph depicting that administering to mice a single subcutaneous dose of a 

GalNAc-conjugated RNAi agent targeting TTR resulted in dose-dependent suppression of TTR 

mRNA. 

Figure 2 is a graph depicting that administering to mice a single subcutaneous dose of 

7.5 mg/kg or 30 mg/kg of a GalNAc conjugated RN Ai agent targeting TTR resulted in long 

25 lasting suppression of TTR mRNA. 

Figure 3 depicts the human TTR mRNA sequence. 

Figure 4 is a graph depicting improved silencing activity of RNAi agents modified 

relative to the parent AD-45163. 

Figure 5 is a graph depicting improved silencing activity of RN Ai agents modified 

30 relative to the parent AD-45165. 

Figure 6 is a graph depicting improved free uptake silencing following 4 hour incubation 

with RNAi agents modified relative to the parent AD-45163. 
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We claim: 

1. A double stranded RNAi agent comprising a sense strand complementary to an 
antisense strand, wherein said antisense strand comprises a region complementary to 
part of an mRNA encoding transthyretin (TTR), wherein each strand has about 14 to 

5 about 30 nucleotides, wherein said double stranded RNAi agent is represented by 
formula (III): 

sense: 5' np -Na -(X X X);-Nb -Y Y Y -Nb -(Z Z Z)j -Na - nq 3' 

antisense: 3' np'-Na'-(X'X'X')k-Nb'-Y'Y'Y'-Nb'-(Z'Z'Z')i-Na'- nq' 5' 

(III) 

10 wherein: 

i = 1; and i, j^-k, and 1 are • 

p' is 2: p. pVq, and q' are • 

each Na and Na' independently represents an oligonucleotide sequence 
comprising 2-10 (^2-5-nucleotides which are either-modified nucleotides selected from. 

15 the group consisting of 2'-fluoro nucleotide modifications and 2'-0-methyl nucleotide 
modificationseiHMmedMed-ef-eeffiMBatteas-^fe^eef^-eaedt-seefBenee-eemTOsjfte-at-teasi 

each Nb and Nb' independently represents an oligonucleotide sequence 
comprising 0-4-0 2. nuclcotides which are eitbeF-modified nucleotides selected from the 

20 group consisting of 2'-fluoro nucleotide modifications and 2,-Q-methvl nucleotide 
moc 

eael^pr-np'r&q^M-iaq-4Hdepeiidently represents an overhang nucleotide; 

XXX,-YYY, ZZZ, and X^X^XVY'Y'Yeach independently represent 
one motif of three identical modifications on three consecutive nucleotides, wherein the 

25 Y nucleotides contain a 2'-fluoro modification, the Y' nucleotides contain a 2'-Q-methvl 
modification, and the Z nucleotides contain a 2'-0-methyl modification; 

differ froffl-4he^a€»di6eatiefi-eB Y'; aad 

wherein the sense strand is conjugated to at least one ligand. wherein the ligand 
30 is one or more GalNAc derivatives attached through a bivalent or trivalent branched 

linker. 
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10 

2. The double stranded RNAi agent of claim 1, wherein the sense strand comprises 
the nucleobase sequence UGGGAUUUCAUGUAACCAAGA - 3' (SEQ ID NO,221D 
and the antisense strand comprises the nucleotide sequence 5'-
UCUUGGUUACAUGAAAUCCCAUC -3' (SEP ID NO:2217)i4s-l; i is 1: o^%efe4 
aad-j-afe-T. 

3^ The RNAi agm1-el:-ete«B-4T^whef^m4E4s4f-145^^ 

4T to 
eemptementary to Yf¥I¥Vaad^Z^4s-^ei^'efB^ntafy-te^gg7 

S-. The RNAi-^geB^-ef-eteHH-4T^¥lwem-fee^¥:¥¥-fBe#j-e6gHrS'''at '0i' near the 

pesMens~tf4he antisease-stemd-freffl the S'-endr 

7-. The RNAj-ageat-ef^taam-6, where»4h«4;i4s^4^^#ty^ 

& The-RNAi^geBt-af claim. 1, wh€feffl^mmlQ-(l3{)4s- represerrted-as-fermula 
15 (Hfe)-

sefts©^ 
airttsease^ -y-ap^a^¥^Nb' Z'Z'Z/ N;,%^ 

pfe) 
wfeeFeffl-ead^t,-«ad^b'4Hd€pei^eHiyH:«p«seBfe^H-ellgeB«ele©#de-seq«eaee 

20 eemprisffig 1 -5 TOedtfiedroeteetMesT 

9-. fte-RNAi-ageBfc-e£eMffi4; w4ie^H^feHffate-(IB)4s-i:ep:eseBted--as-je^m«fa 

^,44a-X^^Nb-¥^^Na-f^-^ sense: 
aatiseftsef-

25 /TTTU\ 
\TLxiu J 

whereif^-aefe-Nfe-aad—Nfe-if 
e©i»p4sfflg4-5^3M>di^d-«^e©tide&r 

44k The'RNAi •age«t-etefflr4^wlwFeii^femi#a-(IB)4sHi:^p^seBted-a^-^H3TOla{HIc)^ 
sense: 
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ae#seas«f X'X'X%^¥¥%^g-N8^ 
(Hie) 

eeaiprismg 4-4-H*e4ifled nueleetides-aBd-ea^b-Na-afid-Na';4ad^peRdefitty-fepf&sentS'"aFt 
5 etigeB«elee#fe-&efftea:ce conirprisifl^^^^^B^dified-afteteetMe&T 

443. The RNAi agent of claim 1, wherein the duplex region is 15-30 nucleotide pairs 
in length. 

434. The RNAi agent of claim 443, wherein the duplex region is 17-23 nucleotide 
pairs in length. 

10 43-5. The RN Ai agent of claim 443, wherein the duplex region is 17-25 nucleotide 
pairs in length. 

446. The RNAi agent of claim 443, wherein the duplex region is 23-27 nucleotide 
pairs in length. 

457. The RNAi agent of claim 443, wherein the duplex region is 19-21 nucleotide 
15 pairs in length. 

4-68. The RNAi agent of claim 445, wherein the duplex region is 21-23 nucleotide 
pairs in length. 

449. The RNAi agent of claim 1, wherein each strand has 15-30 nucleotides. 

20 sefeete4-it:effl-4b^p:©Bp^3€®si5tiB|^4444A544NArCeNAr~2^^ 
2^4>-allyl3-5z-^4-afly4r3^4hief©T41-4ee?wT4—hy*W543-aB4-ee«*iBrfeHs4heme4 

¥k 4h€^4jA4ageat-ef-eMffl4^TjwbeFeiB-tfe»«€>di66atieBs^fl4be-a«eleetMes-aFe 
2£4jHaethyL2,4faefeerbo4hT 

2010. The RNAi agent of claim 1, wherein the ligand is one or more GalNAc 
25 derivatives attached through a bivalent or trivalent branched linker. 

The-TlNAi-agetrt-ef-eteH 1, whefein the 
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34-11. The RNAi agent of claim 1, wherein the ligand is 

AcHN 

3312.. The RNAi agent of claim 1, wherein the ligand is attached to the 3' end of the 
sense strand. 

5 33-13. The RNAi agent of claim 3312, wherein the RNAi agent is conjugated to the 
ligand as shown in the following schematic 

HO x- -

AcHN 
0 
VV-o 
AcHN 

^ N^O 
H H 

wherein X is O or S. 

10 3414. The RNAi agent of claim 33-1.3, wherein the RNAi agent is conjugated to the 
ligand as shown in the following schematic 
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•"""9 
H0 QH ^ | 

\.4,~q H H . O=P~O 
;0 

AcHN 5 { <\ r~f 
HO ,-0H 1 'X""^-u-' 

AcHN rt d-O'' 
HO v'Xx-~ "Y 

HO >')H ,,J 

'O V~"" 1-OVA/VN '*-*»'-*"'»fij -A""0 HOi '. 
Art '\ 5 H 

3515. The RNAi agent of claim 1 further comprising at least one phosphorothioate or 
methylphosphonate internucleotide linkage. 

2616. The RNAi agent of claim 3415, wherein the phosphorothioate or 
5 methylphosphonate internucleotide linkage is at the 3'-terminal of one strand. 

37-17. The RNAi agent of claim 3# 16, wherein said strand is the antisense strand. 

38-18. The RNAi agent of claim 3516, wherein said strand is the sense strand. 

29-.—-^J%e4^NAi^e«t-ef^teffit4^wfeemfi-4l:ie4>as&-paiF-at4be-4^©sitiefi-^f4he-#2-eM 
ef-tfa^-xBrtiisassefyti1^^ is an A4J4>ase-paff7 

10 The RNAi-ageat-ef claim 1, whefem-ike-Y'nueteetkles contain a-j—f-htoftv 

34 Th€4^Aj-rtgei^f:d^m-4T^¥he.rein th€^4!:i-fl«€4ee#^ a 2'44-fflethyl 
laodifieatieaT 

33T The-RNAi agent ef^4aiffl~47-vyh€B3^ 

15 34. The-R-NAi agent of-daafflH^-wherein p-'—2-.-

34-. The-RNAi agetrt-fv4elaim--43^ wherei n c-p4)r-p=4). q~0, and-fv'-twerltttm? 

3 The-RNAi agent. ef^ia-ffl-337-wfaef^B^:4)-rf?^4^^ 
M-eJ€0tM€s-af©^M-^9Hapteffl«ntaFy404h04ai^et«S^AT 

20 

161 



-Mh ft^NAi--a^efi^#dam^3rwberein th^seas^stefl4-bas a totaj-e#34-
H««ie©tidesTffldr4r^fflMsms04rtFaBd4MiH3r40tat^l133~Efti€le0ti4e&r 

¥k ¥he-RNAiragent~ef:T»y^^ 1 35, wherein a^4east-efle^^pi4fHfafcM4e 
a HeigbbeHB^-mteteetMe^a-ar^osphereteegte4fflkageT 

Rttel«©ti4es-¥ia-pb©spfeeT^fej©ate4iHbkagesT 
:ftej^Ai-ageH^-e#^kam4-seleeted-#efflAe-gfeap-ej1RNAi agents4isted4a 

4Q-, The4^Aj-figee^-e£^Hf^4-5el-eete€l-#effl4fee-gfwi^-^^ 

4h i^e^tMA^agaat^-olaiiB-g^^i^FeHaAe P^>JAj-ag^t4s-AB 51547T 

4319. A cell containing the double stranded RNAi agent of any one of claims 1 to 
4018. 

43-20. A pharmaceutical composition comprising an RNAi agent of any one of claims 1 
15 to 4018. 

4421. The pharmaceutical composition of claim 4320, wherein RNAi agent is 
administered in an unbuffered solution. 

45-22. The pharmaceutical composition of claim 43-21, wherein said unbuffered solution 
is saline or water. 

20 4623. The pharmaceutical composition of claim 4320, wherein said siRNA is 
administered with a buffer solution. 

4-724. The pharmaceutical composition of claim 4523, wherein said buffer solution 
comprises acetate, citrate, prolamine, carbonate, or phosphate or any combination 
thereof. 
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4£25. The pharmaceutical composition of claim 4624, wherein said buffer solution is 
phosphate buffered saline (PBS). 

49-. 4R»3-pfeaf®a«€*tfieal-6€HHp©sitk»-ef-ei»iffl-43Twfe«3^ 
io a liposome. 

5 £0-; :fte-ptemaeeB^ieal-eempesition'''Of claim 43, wherem-said phamiaceutieal--eeffipes&eB 
is-a4ipM4ei¥ffiitetieftT 

§426. An RNAi agent of any one of claims 1 to 44-18 or a pharmaceutical composition of any 
one of claims 43-20 to 30-25 for use in inhibiting expression of transthyretin (TTR) in a cell, 
wherein said RNAi agent or pharmaceutical composition is in an amount effective to inhibit 

10 expression of said TTR in said cell. 

32- . Tfee4!;!MAi-a««riH3F-f4iaHM:e€*ifea^eeffif>esitiefref:-e^ 
T44Rr«-4eiHMted43y4i^leas1-abe«^44)-%ratr4-ea5<-»b©ttfr30%^^ 
4§%7-at4easHtbeet-5<)%rat4eas^afeeti^4@%1^bt-4east^ettt-4^4%reti©asHtteut-8#%reFftieast 
abeet-90%7 

15 33-. fte-RMAj-agetrt-er -pharmaceutical eomposlti-ea-ef-ekiim 51, whereifl-sai4-eeM4s 

34- i^ie^j^At^gent-er-pfaarmaeetfiaealr^ 51, wfaefeifl-saM-eeti4s-preseHt 
wi4i&-a-s«bf-e©fc 

33- . Tfe€hRMA«igeffi(reF-pte«maeeH4ie€4--€efflpesii^ 
20 mwHtHv. 

36- . Th»4^Ad-ag©at^i^ptem»eeHfeal-eefBp©siMeit«f45laHB-Mrwhereift-saM-sufej«6^ 
s»lfeHflg-#eBMrfTBr-a^seeiated-4isea^^a4-saM-ejfe6&¥e--affletfflfr-is • a- -thefapeatieaily-efieetive 
ai»e«ffb 

37- . The-R^IAi-ageirt-eiHph«ma^ettt-ieal-^efgpesM-eB-ej--elaiffi 54, wherein said subj«el-4s-a 
25 mbj©et-at--HsJ£-J3f-4e¥etep«g-a--4::FRr-&s9eeiated-^fc6a5&^-e^^ 

prophylacfeally effective-aefterotr 

>8i Tfee4^^fAkigeetH3fi=4)afma©eatiea]keempe!#li0e^^ 
eaffibs-ar4H:K-is^B^H3»tat3*ffi4tefc-4s-a5see«te£l-wMi44ae~£^^ 
disease^ 
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5ft Tbe-RNAi ageRt-ef-phafaaeeatical compesMea-(#6lftHB-46 or ST^whereift-saM-TTR-

fm©eiafe€l-di5ease4s--seleetedr#0ifr43a^p:®BfHjeB«-ste|*-elH3mi4e~-sy8t^^ 

systemic feaM4iaf-aB3y4ei4&si3, fmnijja^nyloidotie-^eiyfteHfepa#iy-(SAjP)rfemitia}-amylCTde#e 

ea^©if^0pflAy-(fA^^lepteffleBiageWG-mtFal44e!Wtts-SyBt€iffi-{GN:S)-aHiy;tek4esis7-£HM} 

5 kyperthyFe^jrHieiHieb-

6(k He RNAi agTOt-er-ph(mpaogatieal eempesition of eloiin-iM, whapem sdd suibjeot has a 

TTR- associated-amyloidests and sakhaefeed-fedaees an ai:ayteM4:TRr4efiesrt4frsaM-subjectv 

$A-. TW4^J4Ai-age«^ef-pteH»aeetftical c^ffipe8i#eH-efe^aaB^M^Jw4ie^:effl-sa44^^A^-age^rt45 

10 eeftsktfflg-ef-sttbettteaeettsrjatoveaeus, 

iatfaartet4aV^yfflpfeafte-; eerebFespiaatT-aa^my^aefflbBmtieBg-fe&reel^ 

€2r. Tb&4RNAi-afeat-e5Fpfeflffl»eeatkal-eeH^pesM0i^^^£tHii-54rw4ieFeiB-saidJQ4Ai-ageat49 

-feaHBlate4^eF-adHMsistFatieH-te^ai4^Hbje6t-via-SHbe«tef«}eH%-iaima«iseateF-eF4atHftteae;as 

a<teHaa«tmtk»T 

15 €tn T^-RNi^agei^^^affiaeetrti^l^etai^esMea-ef^lagB-^S^ffhefe-iB-sai-d-SBbettteaeetts 

ad»iaisfi:ali®fi-€efflpmes-a4HHfHstotieB-wara-s:abeHtaa«eHS-p«fflp-eF-9HfeeataaeeBS-d^etr 

€4-. Th&4^MA^xtgeH-t-e^pbamaceutieal-e-egtpesrtkffl-ej^ai»447^%fife«-say-:RMAi-ag&fft~is 

femMlafed-fef-adffii«stefefl~-fe-saM--SHbj^^ agent4s-delivered-4e-a-speeifie-stte 

wMaa-said-SHfefeetT 

20 €&-. Tbe4SiiAHigeat-ef^feaHmeetttieal-e©aj{x»M0f^©f^ttB:^47^¥iiefeiB-saM-site-iir^ele6te4 

feern the-gfeap consisting of livety^^feM-ffeftis, retina, aa4f>aaefeas7 

66-. ^e-RNAj-agea^eFjpham»eetrtieaJr^eiapesj^ea-efdfeffi-M7-wheFeahsaid-stte-is-fee4tveF7 

§7_ :pjJe4^;/ti_ageH$-e)HpkaHHtaeei)£^aj;^eHtpesi^6H_e£e}:a^^ 

agent is mediated by af^asiaj^»glyeep^teia-feee|rtef-(AS^M1-l^p:eseat-Ht4iepateeyte8T 

25 Tb©-RMAi-ageat-©F^iaffiia©eBtieal-«effipe9itiefhef^laHH-§4rJft4iefeiB-s£H^Ri42\i-agart4s 

feim-kte€i4e«MiHmi9tFfftiei^ta~^ese-©iN)v§#--S0^Hg7%g7 

69-. Tfee-RrNAi agefrf-ef--ffeH;m«M^:ea4--eeB;yeja-fe&Br^^ 

leffl^rrted-fe^dmi-afste^eiMfi-^ve-eiHSieHj-d-esesr 
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feHH*jktfeelr4ef-a€feftkHSto£k»-at4Htef¥als-seleeted-&effl4ke-<*f:eup-eeiH^^ 
434Mro:sr6Bee-eveFy-ai^tit^44totiFS7-eHee^vefy-afe©et^4«W':FS7ettee-weFy-abe*:?34mffsrTmd 
©aee-every-afeeH^^bewSr 

5 7-ih Tbe-ENAi-ageat^^hfffameeufteai^eiHpesMeH-ef^teHa^T^MjreiiSr^^ 
feRj^A-ea^esfaea-er^ expression is assessed4&^r^afapj^4e#mi-#etHAe-s#^eet7 

7^ tt^RMAjnai^fli-e^-pfeaffiiaeeHtiealHseffipeisMefr^i1^^ 

say-RMM-ageB^4©es-f^Femlt4Hr««3flaafflaat©iy«9peBse4a-say-s#»}«et-as-asse&sed-based-eii 
fee4e¥el-€Hf--a-eytoM»eH3iH3i«a&efcH»Hsefeet^^ 1-0; 

10 Ifc43-(p70)r4t^Mt7-4«r^t^T4fe-8rHi4%M€P4TMff-+e^ 
eetHMaMkfflMbeFeejrin a saiaj^lfr^&effl-saM^bfeetr 

7^——4%e4^MAi-af^t-0f^>}i€fflme€rfeal-©€M«f>05^ 

' jeHHakrted-faF-admiBtsfa'ation usiag-a^harmaceuticaj-eefflpesitteab 

74- . eeaapesitoi of cla:«a-?3T^¥be»ia-^aM^ijR^1A4s 

75- . l^e-RMAj-agea^e^pbaHHaeeutical eetapesMen of eMtB~-?4rjw4ieFeiBH5a^ 
s©l«tieB-is-salHi©-©«¥ateFr 

7& -R«4^AiHigeH^ef-f#Kffii»eeBia®ai--eefflpesiti©a-0^ 

feffiHiiated^eF-adHg-iaMraMefi-wMj-a^rffeiHjeiatieiiT 

20 Th-. Tfee4y!4Ai-«gefi1--efi3»teffia0e«tie04-eefflpesM^ 

sefetiefl-eegipases-aoetate, efteteryeteffliBe^afbeaat&ref^bospbate--ef-aiiy ooaiMaatieB 

•T& Tbe-Rj^Ai" agefi1r-8ri#HBmaeett#eai-€effifesi#efi--0l--e]aTO^ 
s©lfci^a4!x-pkesfAate-%tti^^ 

25 79-.——•JI%e4RJ>IAi~ageKt-©¥i3lwmTK^ti-eai-6e^ 
pharmaceutical eeaapesition is a lipeseaafe 
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£027. An RNAi agent of any one of claims 1 to 44—18 or a pharmaceutical composition of any 
one of claims 43-20 to #0-25 for use in treating or preventing a TTR-associated disease in a 
subject. 

§428. The RNAi agent or pharmaceutical composition of claim 8027, wherein TTR expression 
5 in a sample derived from said subject is inhibited by at least about 10%, at least about 20%, at 

least about 30%, at least about 40%, at least about 50%, at least about 60%, at least about 70%, 
at least about 80%, or at least about 90%. 

£229. The RNAi agent or pharmaceutical composition of claim £027, wherein said subject is a 
human. 

10 £330- The RNAi agent or pharmaceutical composition of claim £027, wherein said subject is a 
subject suffering from a TTR-associated disease. 

£43_1. The RNAi agent or pharmaceutical composition of claim 8027, wherein said subject is a 
subject at risk for developing a TTR-associated disease. 

£532. The RNAi agent or pharmaceutical composition of claim £027, wherein said subject 
15 carries a TTR gene mutation that is associated with the development of a TTR-associated 

disease. 

£433. The RNAi agent or pharmaceutical composition of claim £027, wherein said TTR-
associated disease is selected from the group consisting of senile systemic amyloidosis (SSA), 
systemic familial amyloidosis, familial amyloidotic polyneuropathy (FAP), familial amyloidotic 

20 cardiomyopathy (FAC), leptomeningeal/Central Nervous System (CNS) amyloidosis, and 
hyperthyroxinemia. 

£734- The RNAi agent or pharmaceutical composition of claim £027, wherein said subject has 
a TTR-associated amyloidosis and said method reduces an amyloid TTR deposit in said subject. 

££35. The RNAi agent or pharmaceutical composition of claim £027, wherein said RNAi 
25 agent is formulated for administration to said subject by an administration means selected from 

the group consisting of subcutaneous, intravenous, intramuscular, intrabronchial, intrapleural, 
intraperitoneal, intraarterial, lymphatic, cerebrospinal, and any combinations thereof. 
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8936. The RNAi agent or pharmaceutical composition of claim 8027, wherein said RNAi 
agent is formulated for administration to said subject via subcutaneous, intramuscular or 
intravenous administration. 

9037. The RNAi agent or pharmaceutical composition of claim -§936, wherein said 
5 subcutaneous administration comprises administration via a subcutaneous pump or subcutaneous 

depot. 

94-38. The RNAi agent or pharmaceutical composition of claim 8027, wherein said RNAi 
agent is formulated for administration to said subject, such that said RNAi agent is delivered to a 
specific site within said subject. 

10 93-39. The RNAi agent or pharmaceutical composition of claim 94-38. wherein said site is 
selected from the group consisting of liver, choroid plexus, retina, and pancreas. 

93-40. The RNAi agent or pharmaceutical composition of claim 94-38 wherein said site is the 
liver. 

9441. The RNAi agent or pharmaceutical composition of claim 94-38, wherein delivery of said 
15 RNAi agent is mediated by an asialoglycoprotein receptor (ASGP-R) present in hepatocytes. 

9#42. The RNAi agent or pharmaceutical composition of claim 8027, wherein said RNAi 
agent is formulated for administration at a dose of 0.05-50 mg/kg. 

9443. The RN Ai agent or pharmaceutical composition of claim 8027, wherein said RNAi 
agent is formulated for administration in two or more doses. 

20 9344. The RNAi agent or pharmaceutical composition of claim 9643, wherein said RNAi 
agent is formulated for administration at intervals selected from the group consisting of once 
every about 12 hours, once every about 24 hours, once every about 48 hours, once every about 
72 hours, and once every about 96 hours. 

9845. The RNAi agent or pharmaceutical composition of claim 8027, wherein the level of 
25 TTR mRNA expression or TTR protein expression is assessed in a sample derived from the 

subject. 

99-. Tfee-RNAi-ageB^^-ptaffiaeettlieal-eeffifwsi^^ 
an fflfiaffieaatoy-resgefM?e4fr^ai€t--sttl^ 

the level -of a-c-ytefeie-eiF-6hetBelafie-seteete^#eiB-fee^re«p-eeBsisfeg-of G C-SFv-IFN-^-tfe-j-Or 

•Mr7" 165 



4-0046. The RNAi agent or pharmaceutical composition of claim §027, wherein said RNAi 
agent is formulated for administration using a pharmaceutical composition. 

40447. The RNAi agent or pharmaceutical composition of claim 4-0046, wherein said siRNA is 
formulated for administration in an unbuffered solution. 

5 40348. The RNAi agent or pharmaceutical composition of claim 4-0447, wherein said 
unbuffered solution is saline or water. 

40249. The RNAi agent or pharmaceutical composition of claim 40046, wherein said siRNA is 
formulated for administration with a buffer solution. 

4-0450. The RNAi agent or pharmaceutical composition of claim 403-49, wherein said buffer 
10 solution comprises acetate, citrate, prolamine, carbonate, or phosphate or any combination 

thereof. 

405-51, The RNAi agent or pharmaceutical composition of claim 40450, wherein said buffer 
solution is phosphate buffered saline (PBS). 

40652. The RNAi agent or pharmaceutical composition of claim 40046, wherein said 
15 pharmaceutical composition is a liposome. 

40?^ A-dettbie-steaaded&MAi-ageHt-fcr-Hse- in -iiiMbi^jag-ejgpressioa-of transthyretiB-(:FI:R^--Ha 
in -an-aflMwa^^feeti^-to-inhlbit-expfessiea^ 

agents- liste44ftJ£akle4-7 

20 40& A-deuMe stranded RNA4-ageflfrfeH^se4B-iBMbitiBg--«?^^ (TTR)4a 
a cell, said-de«bte^tfanded4^NAi-ageirteia^4B^B-affietHat effective to inhibit expgessiea-ef 
THRHH3-saj4^eBrw4^eke«aidr4e«We-steaded-RNAi-8g€»t49-9ele6ted-#efflA©-gfe«p-6msistifig 
e#A&~54544TA&~#4M§TAB-54546, and. AD 54 

40^ -A~4e#»]^-stffl»€ls44^44Ai--a«eBM©iHis«4B-ieMjMng-ex|H:essiefr-ef4^^ 
25 a-«6tt7-saM-de«bte-$taMe€H^NAi-ageM-beMig4&-ait-ai^^ 

TTR. in said-eefe-wherein said dgaMe-stfanded-RNAi agent is-AD-5154?7 
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440^ Ara-4etiMeH5#a$ided-Sj4Aj--agefit4eF-ti^B4fi4fi5ato^-eF-pF6ve»tifig-a-:$TR-ess66tated 
diseasfr4frTHJttfej€etT-wlie{:eifi-5ai44€H^6-steBfid«d-lRiHAi-e^^ 
age»te4Kte44HJ3:aMfr-1-7 

4-Hb A doable stranded-RNAi agent for Hse4flr4Fea#e^-ei^iwefttHig a TTR-asseeiated 

3e»sistiag^fA©-54^44^^ 

i n -A. doiiMe^teg4dd-Ej4Aj-agert^M^tse4a4reateg-ef-fgeveffteg^-TTR-asseeiate4 
4isease4fl-rHftrt)jeetrwliei:eiB-sai#-d©«Me-«teHde4-®NAi-ag«fit-4«-A©-§4-§4:?T 

443-53. A kit for use in treating or preventing a TTR-associated disease in a subiectperfemwg 
10 li©-ffie&ed-^f-ekBm-44, comprising 

a) sai4-a_RNAi agent of any one of claims 1 to 18, and 

b) instructions for use. 

444T A4i£-fer-perfcffftffl^ claim 74, ceaapasiag 

a^-^Hd-RMAi-ageff^ 

15 

z) optionally , - -means - for - admfl-isteaag-said-RMAjr-ag^t to- - said- -s-ub}eefe 
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