SUMMARY-OF-THE-INVENTION

[0006] Provided herein are‘ compositions, methods and kits useful for modulating expression
[ of target genes in the Toll-like receptor pathway. In various ésm%mm provided are nucleic acid
molecule inhibitors of a mammalian gene selected from the group consisting of TLR2,
TLR4, MYDS88, TICAMI and TIRAP, having mRNA polynucleotide sequences set forth in
SEQ ID NOS: 1-12 which include SEQ ID NO:1 (TLR2 mRNA); ISEQ_ ID NO:2-4 (TLR4
mRNA), SEQ ID NO:5-9 (MYD88 mRNA), SEQ ID NO:10 (TICAMI mRNA) or SEQ ID
NQO:11-12 (TIRAP mRNA).

160462l In one aspect, there 18 provided a double strapded nucleic acid molecule comnrising a
sense strand and an antisense sirand wherein the strands are described as TLR2 34 (SEQ D
NOS: 20613 and 20620), '

[0007] In particular embodiments provided herein are novel double stranded nucleic acid
molecules, in particular double-stranded RNA (dsRNA), that mhibit, down-regulate or
reduce expression of a gene selected from the group consisting of TLR2, TLR4, MYDSS,
TICAM! and TIRAP, and pharmaceutical compositions comprising one or more such
oligonucleotides or a vector capable of expressing the oligonucleotide. Further provided
herein are methods for treating inflammation and inflammatory diseases and graft rejection
associated with organ transplantation, such as lung transplantation, in which expression of
one or more of the TLR2, TLR4, MYDE8, TICAM1 and TIR AP genes is associated with the
etiology or progression of inflammation and graft rejection associated with organ

transplantation.

! [0008] In some aspeets—and-cmbodiments the double stranded oligonucleotides are
chemically modified dsRNA compounds. In some embodiments the dsRNA sense and
antisense oligonucleotides are selected from sense oligonucleotides and corresponding
antisense oligonucleotides set forth in SEQ ID NOS:13-5846 (targeting TLR2), SEQ ID
NOS:5847-12144 (targeting TLR4), SEQ ID NOS:12145-16332 (targeting MYD8E8), SEQ
ID NOS:16333-18242 (targeting TICAMI1) and SEQ ID NOS:18243-20606 (targeting
TIRAP) .

I [0009] Accordingly, in one aspestembodiment provided herein is a n{Jcieic acid molecule having the
following double-stranded Structure:

(A1) 5 (X - Z 3 {antisense strand)

¥ 2Ny -z” 5 (sense strand)



[0091] In one embodiment the double stranded nucleic acid molecule comprises an antisense
strand and a sense strand selected from pairs of oligonucleotides set forth in set forth in SEQ
ID NOS:13-5846 (targeting TLR2), SEQ ID NOS:5847-12144 (targeting TLR4), SEQ ID
NOS:12145-16332 (targeting MYDS88), SEQ ID NOS:16333-18242 (targeting TICAMI)
and SEQ ID NOS:18243-20606 (targeting TIRAP), or preferably oligonucleotide pairs set
forth in Tables 1-5, infra, the sense sﬁmd includes at least one 2°-OMe sugar modified
pyrimidine ribonucleotide, a C3OH or C3Pi non-nucleotide moiety covalently attached at the
3’ terminus and a cap moiety such as an inverted abasic deoxyribonucleotide moiety
covalently attached at the 5’ terminus; and the antisense strand includes at least one 2°-OMe
sugar modified pyrimidine ribonucleotide, a 2’5" ribonucleotide in position 6; and a

nucleotide or C3Pi-C30H moicty covalently attached at the 3° terminus.

[0092] In some embodiments the nucleotide moiety covalently attached at the 3’ terminus

comprises the dinucleotide dTdT.

| [0093] According to one aspectembadiment, the present imventiosdisclosure provides a method of generating a

double stranded RNA molecule consisting of a sense strand and an antisense strand having
oligonucleotide sequences forth in SEQ ID NOS:13-3060 to target TLR2; SEQ ID
NOS:5847-8612 to target TLR4;, SEQ ID NOS:12145-13924 to target MYDS$8; SEQ ID
NOS:16333-16882 to target TICAMLI; or SEQ ID NOS:18243-19046 to target TIRAP, the

method comprising the steps

a) synthesizing a sense strand;

b) synthesizing an antisense strand;

c) annealing the sense strand to the antisense strand;

thereby generating a double stranded RNA molecule. In some embodiment the synthesis
includes synthesis of a chemically unmodified dsRNA strand. In some embodiments
synthesis includes incorporation of modified nucleotides including 2°-OMe sugar modified

ribonucleotides or unconventional moieties including 2’5" linked nucleic acid, abasic and

inverted abasic moieties and the like.

[00%94] In some embodiments, neither (N)x nor (N)y are phosphorylated at the 3 and 5’
termini. In other embodiments either or both (N)x and (N)y are phosphorylated at the 3°
termini.
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00043l In one aspect, there is provided & pharmaceufical compoesition comprising the double stranded nuclei¢
aclkd malecule as defined herein in an smount effective Lo inhibit gene expression, and a pharmaceutically
accentable carrier. wherein the gene encodes an RNA having a polynuciectide sequence set forth in SEGH 1D
NOS:H,

| [0095] In aseoand-aspect one embodiment, provided herein are pharmaceutical éompositions comprising one
or more double stranded molecules as disclosed hersin, in an amount effective to inthibit
target gene expression, and a pharmaceutically acceptable carrier wherein the target gene is
selected from a gene having a mRNA set forth in SEQ ID NOS:1-12. |

} [0096] In another aspestembodiment provided is a cell comprising one or more double stranded molecule

as disclosed herein in an amount effective to inhibit target gene expression.

[0097] In various embodiments the compound comprises an antisense oligonucleotide (N)x
and a corresponding sense oligonucleotide, the oligonucieotide pairs set forth in SEQ ID
NOS:13-5846 (targeting TLRZ), SEQ ID NOS:5847-12144 (targeting TLR4), SEQ ID
NOS:12145-16332 (tarpeting MYDE8R), SEQ ID NOS:16333-18242 (targeting TICAMI)
and SEQ ID NOS:18243-20606 (targeting TIRAP), or preferably oligonuclestide pairs set
forth in Tables 1-5, infra.

| 10098] in other aspestsembodiments disclosed are oligonucleotide éompounds useful in preventing or
treating chronic or acufe aseptic inflammation, newropathic pain, primary graft failure,
ischemia-reperfusion injury, reperfusion injury, reperfusion edema, allograft dysfunction,
pulmonary reimplantation response and/or primary graft dysfunction (PGD) in organ
transplantation, such as lung transplantation in a subject in need thereof.

| [0099] in another assectembodiment, provided is a method for the treatment of a subject in need of
treatment for a disease or disorder or symptom or condition associated with the disease or
disorder, associated with the expression of a target gene comprising administering to the
subject an amount of a double stranded molecule as disclosed herein which reduces or
inhibits expression of a target gene. In preferred embodiments the double stranded molecule

is chemically modified as described herein.

[001007 Also provided is a double stranded molecule as described herein for the
treatment of a disease or injury selected from chromic or acute aseptic inflammation,
neuropathic paim, primary graft failure, ischemia-reperfusion injury, reperfusion injury,
reperfusion edema, allograft dysfunction, pulmonary reimplantation response and/or primary

graft dysfunction (PGD) in organ transplantation, such as lung transplantation.

[00101]  Further provided is a double stranded molecule as described herein for the

preparation of a medicament for the treatment of a disease or injury selected from chronic or

-3



acute aseptic inflammation, neuropathic pain, primary graft failure, ischemia-reperfusion injury,
reperfusion injury, reperiusion edema, allograft dysfunction, pulmonary reimplantation response
and/or primary graft dysfunction (PGD) in organ transplantation, such as lung transplantation.

[00101al In ong aspect, thers is provided the use of the double stranded nugleic acid molecule
as definad herain in preparing a madicament for the reatment of 3 sublect in nead of freaiment
for_a postiransplaniational disezse or disorder or symptom or condiion associated with the
expressicn of a larget gene, wherein the {aroet gene encodes an RNA having a polynucieotide
seguence set forth in SEQ 1D NG 1

010101 In one aspect, there is provided the use of a composition as defined hersin in
preparing a medicament for the treastmerdi of a subject in need of teaiment for =
npostiransplaniational disease or disorder or symptom or condilion associaied with the
exprassion of a target gene, wherein the target gens encodes an RNA having a nolvnucieoiide
seqguence set forth in SEQ 1D NO: 1.

[00101cl in one aspect, there Is provided the use of a doubile siranded nucleic acid molecule as
defined hersin in preparing 2 medicamant for treating of preveniing the incidence or severity of
a postiransplaniational complication selected from the group consisting of primary graft faillure,
ischemia-reparfusion  inlury, repedusion iniury. reperfusion  edema, allograft  dvsfunction.
pulmonary_reimplantziion response, primary graft dysfunction (PG, In a sublect in need
thereof wharein the compiicalion is associated with expression of 2 gene encoding an BNA

having a polvhuciectide seguence set forth in SEQ D NO 1L

[00101d]in one espect, thers is provided the use of a composition as defined herain in manarnng
a medicament for treating or preveniing the incidence or severity_of a postiransplantations!
complication selected from the group consisting of primary graft failure, ischemia-reperfusion
iniury, reperfusion injury, reparfusion edema, allograft dvsfunction, sulmonary reimplantaiion
responss.  primary graft dysfunction (PGDY in 2 subject in need thersof wherein the
complication is associated with expression of 3 gene ancoding 8 RNA having a polvnuclectids
saguance set forth in SEQ 1D NO:H.L

[06102] In other aspests—-smbodiments the disclosure relates to methods for treating or
preventing the incidence or severity of a postiransplantational (e.g. following lung
fransplantation) complication selected from, without being limited fo, primary graft failure,
ischemia-reperfusion injury, reperfusion injury, reperfusion edema, allograft dysfunction,
pulmonary reimplantation response and/or primary graft dysfunction (PGD), in a subject in need
thereof wherein the complication is associated with expression of a gene selected from a gene
set forth in Table A1. Such methods involve administering to a mammal in need of such
treatment a prophylactically or therapeutically effective amount of one or more double stranded
molecules disclosed herein to inhibit or reduce expression or activity of at least one such gene.
in other aspectsembodiments the disclosure relates to methods for reducing acute or chronic
inflammation in a subject in need thereof wherein the inflammation is associated with
expression of a gene selected from a gene set forth in Table A1. Such methods involve
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administering to a mammal in need of such treatment a prophylactically or therapeutically
effective amount of one or more double stranded molecules disclesed herein to inhibit or reduce
expression or activity of at least one such gene.

[00103] In some embodiments posttransplantational complication is present in an organ
transplant recipient (such as a lung transplantation recipient} and the target gene is selected
from TLR2, TLR4, MYD88, TICAM1 and TIRAP, having mRNA polynuclectide sequences set
forth in SEQ ID NOS: 1-12. Sense and antisense oligonucleotide pairs useful in preparing
dsRNA for inhibiting expraession of TLR2, TLR4, MYDS88, TICAM1 and TIRAP are set forth in
SEQ ID NOS: 13-5846 (targeting TLR2), SEQ ID NOS:5847-12144 (targeting TLR4), SEQ ID
NOS: 12145-16332 (targeting MYD88), SEQ ID NOS: 16333-18242 (targeting TICAM1) and
SEQ ID NOS: 18243-20606 (targeting TIRAP) or preferably oligonuciectide pairs set forth in
Tabiles 1-5, infra.

[00104] The methods, materials, and examples that will now be described are illustrative only
and are not intended to be limiting; materials and methods similar or equivalent to those
described herein can be used in practice or testing of the inventiendisciosure. Other features
and



| advantages of the invertiondisclosure will be: apparent from the following detailed description, and

from the claims.

[00105] This disclosure is intended to cover any and all adaptations or variations of
combination of features that are disclosed in the various embodiments herein. Although
specific embodiments have been illustrated and described herein, it should be appreciated
that the invention encompasses any arrangement of the features of these embodiments to
achieve the same purpose. Combinations of the above features, to form embodiments not
specifically described herein, will be apparent to those of skill in the art upon reviewing

the instant description.

DETAILED DESCRIPTION OF THE INVENTION

[00106] The present invention relates in general to compounds which déwn-regulate
expression of certain target genes associated with posttransplantational (e.g. following lung
transplantation) complications and their use in freating a subject suffering from diseases or
disorders associated with such posttransplantational complications. Inhibition of expression
of the one or more of the target genes selected ﬁom TLRZ, TLR4, MYDS88, TICAM] and
TIRAP is now shown to be beneficial in treating a subject suffering from an adverse effect of
organ transplantation, for example lung transplantation; more specifically from a
postiransplantational (e.g. following lung transplantation) complication selected from,
without being limited to, primary graft failure, ischemia-reperfusion injury, reperfusion
injury, reperfusion edema, allograft dysfunction, pulmonary reimplantation response ancUor
primary graft dysfimction (PGD). The present invention relates in particular to small double
stranded RNA compounds, such as interfering RNA (siRNA) compounds which inhibit
expression of TLR2, TLR4, MYD88, TICAM1 and TIRAP, and to the use of these sIRNA
compounds in the treatment of certain diseases and disorders. Preferred sense and antisense
oligonucleotides useful in the preparation of dsRNA compounds are set forth in SEQ ID
NOS:13-5846 (targeting TLR2), SEQ ID NOS:5847-12144 (targeting TLR4), SEQ ID
NOS:12145-16332 (targeting MYDS88), SEQ ID NOS:16333-18242 (targeting TICAMI)
and SEQ 1D NOS:18243-20606 (targeting TIRAP).

[060107] Compounds, compositions and methods for inhibiting target genes having
mRNA set forth in any one of SEQ ID NOS:1-12 are discussed herein at length, and any of

said compounds and/or compositions are beneficially employed in the treatment of a patient
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CLAIMS

[. A double stranded nucleic acid molecule comprising a sense strand and an antisense strand

wherein the strands are described as TLR2_34 (SEQ ID NOS:20613 and 20620).

2. The double stranded nucleic acid molecule according to claim 1 having the following

structure:
(A2) 5 Nl-(N)X -7 37 {(antisense strand)
3 2NNy 2" 5’ {sense strand)

wherein each N*, N and N” is an unmodified or madified ribonucleotide, or an

unconventional moiety;

wherein each of (N)x and (N”)y is an oligonucleotide in which each consecutive N or N’ is

joined to the adjacent N or N* by a covalent bond;
wherein each of x and v is independently an integer between 17 and 24,

wherein the sequence of (N')y is complementary to the sequence of (N)x and (N)x is
complementary to a consecutive sequence in a target RNA set forth in SEQ ID NO:1 (TLR2
mRNAJ;

wherein N is covalently bound to (N)x and is mismatched to the target RNA;

wherein z” may be present or absent, butf if present is a capping moiety covalently attached

at the 5° terminus of N*- (N*)y;

wherein each of Z and Z’ is independently present or absent, but if present is independently
1-5 consecutive nucleotides, consecutive non-nucieotide moieties or a combination thereof

covalently attached at the 3” terminus of the strand in which it is present; and

wherein N' -(N)x and N~ (N")y are the oligonucleotides described as TLR2_34 (SEQ ID
NOS:20613 and 20620).

3. The double stranded nucleic acid molecule of claims 2 wherein 7 is covalently attached to
the 3’ terminus of N'-(N)x and comprises a non-nucleotide moiety selected from the group

consisting of C30H, C3P1, C3Pi-C30H and C3Pi-C3P1.

4. The double stranded nucleic acid molecule of claim 3 wherein z” is covalently attached to
the 5° terminus of N*-(N")y and is selected from the group consisting of: an inverted abasic
deoxyribose moiety, an inverted abasic ribose moiety, an abasic deoxyribose moiety, an
abasic ribose moiety, a C3 moiety, L-DNA or L-RNA.
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5. The double stranded nucleic acid molecule of claim 4 wherein 2’ comprises a C3 moiety or a

3’ terminal phosphate (P1).

6. The double stranded nucleic acid molecule claim 5 wherein N’ in at least one of positions 7,

8, 9 or 10 from the 5° terminus of N*~(N")y is selected from a threose nucleic acid moiety, a

2’5" nucleotide and pseudoUridine.

7. The double stranded nucleic acid molecule of claim 2 wherein the sense strand includes at

least one 2°-OMe sugar modified pyrimidine ribonucleotide, a C30H moiety covalently
attached at the 3° terminus, and a cap moiety covalently attached at the 5° terminus; and
wherein the antisense strand includes at least ope 2°-OMe sugar modified pyrimidine
ribonucleotide, a TNA or 2°-5 ribonucleotide at position 7 (5°>3"); and a nucleotide or

C3Pi-C30H non-nucleotide moiety covalently attached at the 3° terminus.

8. A pharmaceutical composition comprising the double stranded nucleic acid molecule of any

of claims 1-7 in an amount effective to inhibit gene expression, and a pharmaceutically

acceptable carrier, wherein the gene encodes an RNA having a polynucleotide sequence set
forth in SEQ ID NOS:1. '

9. Use of the double stranded nucleic acid molecule of any of claims 1-7 in preparing a

10.

il.

12.

13.

medicament for the treatment of a subject in need of treatment for a posttransplantational
disease or disorder or symptom or condition associated with the expression of a target gene,
wherein the target gene encodes an RNA having a polynucleotide sequence set forth in SEQ

ID NO:1.

Use of a composition according to claim 8 in preparing a medicament for the treatment of a
subject in need of treatment for a posttransplantational disease or disorder or symptom or
condition associated with the expression of a target gene, wherein the target gene encodes

an RNA having a polynucleotide sequence set forth in SEQ ID NO:1.

The use of claim 9 or 10, wherein posttransplantational disease or disorder or symptom or

condition is disease or disorder or symptom or condition following lung transplantation.

The use of claim 9 or 10, wherein the disease or injury is selected from the group consisting
of primary graft failure, ischemia-reperfusion injury, reperfusion injury, reperfusion edema,
allograft dysfunction, pulmonary reimplantation response and primary graft dysfunction

(PGD) in organ transplantation.

The use of claim 12, wherein the disease or injury comprises primary graft dysfunction

(PGD) in organ transplantation,
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14. The use of claim 13, wherein said organ transplantation comprises lung transplantation.

I5.

Use of a double stranded nucleic acid molecule of any of claims 1-7 in preparing a

medicament for treating or preventing the incidence or severity of a posttransplantational

16.

17.

complication selected from the group consisting of primary graft failure, ischemia-
reperfusion injury, reperfusion injury, reperfusion edema, allograft dysfunction, pulmonary
reimplantation response, primary graft dysfunction (PGD), in a subject in need thereof
wherein the complication is associated with expression of a gene encoding an RNA having

a polynucleotide sequence set forth in SEQ 1D NO:1.

Use of a composition according to claim 8 in preparing a medicament for treating or
preventing the incidence or severity of a posttransplantational complication selected from
the group consisting of primary graft failure, ischemia-reperfusion injury, reperfusion
injury, reperﬁlsiozl edema, allograft dysfunction, pulmonary reimplantation response,
primary graft dysfunction (PGD), in a subject in need thereof wherein the complication is

associated with expression of a gene encoding a RNA having a polynucleotide sequence set

forth in SEQ ID NO:1.

The use of claim 15 or 16, wherein the postiransplantational complication is complication

following lung transplantation.
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I. A double stranded nucleic acid molecule comprising a sense strand and an antis;ﬂse
strand wherein the strands are selected from the oligonucleotides described as T%REQS
(SEQ ID NOS:20607 and 20614), TLR2_28 (SEQ ID NOS:20608 and 20615), '}?ﬂRZ_@
(SEQ ID NOS:20609 and 20616), TLR2 43 (SEQ ID NOS:20610 and 20617),“’{[111{2 47
(SEQ ID NOS:20611 and 20618), TLR2 31 (SEQ ID NOS:20612 and 20619) TLR2_34
(SEQ ID NOS:20613 and 20620)

2. A double stranded nucleic acid molecule comprising a sense stragcffand an anfisense
strand wherein the strands are selected from the oligonucleotides Q}é;cribed ag TLR4 08
(SEQ ID NOS:20621 and 20630), TLR4 10 (SEQ ID NOS:206252V§and 20631), TLR4 11
(SEQ 1D NOS:20623 and 20632), TLR4_14 (SEQ ID NOS:2(}6§4 and 20633), TLR4 15
(SEQ ID NOS:20625 and 20634), TL.LR4_28 (SEQ ID NOSEZ’E)626 and 20635), TL.LR4_29
(SEQ ID NOS:20627 and 20636), TLR4 31 (SEQ ID N9§:20628 and 20637), TLR4_33

(SEQ ID NOS:20629 and 20638).

ffﬁf

3. A double stranded nucleic acid molecule compzisﬁg a sense strand and an antisense
strand wherein the strands are selected from the Qﬁgonucieotide described as MYD88_11
(SEQ ID NOS:12178 and 12660) /

£

¢
£
4. A double stranded nucleic acid moleculeﬁ comprising 4 sense strand and an antisense
p £

strand wherein the strands are selected from the oligonucleotides described as TICAMI_20
(SEQ ID NOS:20644 and 20655), '}e‘fCAMiJS (SEQ ID NOS:20639 and 20650),
TICAM1 16 (SEQ ID NOS:ZO640J£§1d 20651), TICAMI1_17 (SEQ ID NOS:20641 and
20652), TICAM1_18 (SEQID NQJS’{Z(}MZ and 20653); TICAM1 19 (SEQ ID NOS:20643
and 20654), TICAM1_21 (SﬁQ ID NOS:20645 and 20656), TICAM1 22 (SEQ ID
NOS:20646 and 20657), TICA;M 1 23 (SEQ ID NOS:20647 and 20658), TICAMI] 24 (SEQ
ID NOS:20448 and 20659),JT]CAM1 25 (SEQ ID NOS:20649 and 20660)

f”
5. A double stranded mucleic acid molecule comprising a sense strand and an antisense

strand wherein the sénse and antisense strands are selected from the oligonucleotides
described as TIRABf 16 (SEQ ID NOS:20661 and 20673), TIRAP_17 (SEQ 1D NOS:20662
and 20674), TIRAP 18 (SEQ 1D NOS:20663 and 20675);, TIRAP_19 (SEQ ID NOS:20664
and 20676); RAP _20 (SEQ ID NOS:20665 and 20677), TIRAP_21 (SEQ ID NOS:20666
and 20678),/TIRAP 22 (SEQ ID NOS:20667 and ’70679) TIRAP 23 (SEQ ID NOS:20668

/



—and-20680); TIRAP-24-(SEQ ID NOS:20669 and 20681), TIRAP- 25 "('SEQ‘"'ID“NO‘S’:206’7‘07‘
and 20682), TIRAP 26 (SEQ ID NOS:20671 and 20683) and TIRAP 27 (SEQ IP
NOS:20672 and 20684).

| 6. A double stranded nucleic acid molecuie comprising a sense strand and an atllfﬁsense

strand wherein the strands are selected from oligonucleotide pairs set forth in éEQ D
NOS:13-5846 (targeting TLR2), SEQ ID NOS:5847-12144 (targeting TLR4), SEQ ID
NOS:12145-16332 (targeting MYDS$8), SEQ 1D NOS:16333-18242 (targe}if;g TICAMI)
and SEQ ID NOS:18243-20606 (targeting TIRAP). ;/

i
7

7. A double stranded nucleic acid molecule having the following strucm{e“:f

(A1) 5 (N)x - Z 3’ (antisense strand) ,x

/
s

3 Z’-(N')y—z” 5’ (sense strand) /

I

wherein each N and N” is a nucleotide which may be un;fi;)diﬁed or modified, or an

unconventional moiety;

wherein each of (N)x and (N")y is an oligonucleotide infﬁ";rhjch each consecutive N or N is

joined to the next N or N” by a covalent bond,

&
i
.

wherein each of Z and 2’ is independently presex;for absent, but if present independently
comprises 1-5 consecutive nucleotides or non—guéimtéde moietics or a combination thereof

covalently attached at the 3° termuinus of the st_;;énd in which it is present;

/
/

wherein z” may be present or absent, but }f!present is a capping moiety covalently attached

at the 5” terminus of {IN")y; /
s
/

wherein each of x and v is indepcndepf{iy an integer between 18 and 25;

wherein the sequence of (N’)y ,is complementary to the sequence of (N)x; and (N)x
comprises an antisense sequer}fi% to a target RNA set forth in any one of SEQ ID NO:1
(TLRZ mRNA); SEQ ID NO?2-4 (TLR4 mRNA), SEQ ID NG:5-9 (MYD88 mRNA), SEQ
ID NO:10 (TICAM1 le:g yor SEQ ID NO:11-12 (TIRAP mRNA).

8. The double strandef nucleic acid molecule of claim 7 wherein (N)x and (N")y comprise
the sense sequence dnd complementary antisense sequence set forth in SEQ ID NOS:13-
1448 or 1449-3090/(targeﬁng TLR2); or SEQ 1D NOS:5847-8320 or 8321-8612 (targeting
TLR4); or SEXQ”{ID NOS:12145-13108 or 13109-13924 (targeting MYDES); or SEQ ID

i . S173-
jf



———NOSH6333 16866 0 TE8ET-T6882 (targeting TICAMD); ot SEO D NOS!18243-19070 65~
19011-19046 (targeting TIRAP). /

9. The double stranded nucleic acid molecule of claim 8 wherein (N)x and (N ’)y are
selected from the oligonucleotides described as TLR2 25 (SEQ ID NOS:20607 anq.:’£0614),
TLR2 28 (SEQ ID NOS:20608 and 20615), TLR2 42 (SEQ ID NOS:20609 a}né 20616),
TLR2_43 (SEQ ID NOS:20610 and 20617), TLR2_47 (SEQ 1D NOS:20611 31}6(20618).

10. The double stranded nucleic acid molecule of claim 8 wherein (N)fxfﬁand (NYy are
selected from the oligonucieotides described as TER4 08 (SEQ ID NOS‘;(}:;’ZOéZl and 20630},
TLR4 10 (SEQ ID NOS:20622 and 20631), TLR4 11 (SEQ ID NQ§:20623 and 20632},
TLR4 14 (SEQ ID NOS:20624 and 20633), TLR4 15 (SEQ ID }_ﬂ{)SQOéZS and 20634),
TLR4 28 (SEQ ID NOS:20626 and 20635), TLR4_29 (SEQ IPKNOS:E%ZZ? and 20636},
TLR4 31 (SEQ ID NOS:20628 and 20637), TLR4_33 (SEQ II/)/’NOS:.’Z%ZQ and 20638).

Ve
11. The double stranded nucleic acid molecule of claim & wherein (N)x and (N")y are
selected from the oligonucleotides described as W?B”éwll (SEQ ID NOS:12178 and
126607, TICAM1 20 (SEQ ID NOS:20644 and 20655); or TIRAP_16 (SEQ 1D NOS:20661

and 20673). /
£

12. The double-stranded molecule of claim 7 Wh9fré§n the molecule comprises 2 mismatch to

the target mRNA at the 5° terminal nucleotide gf (N)x (antisense strand).

£
13. The double stranded nucleic acid molecule of claim 12 having the following structure:

(A2) 5 N -(N)x - Z’{ 3’ (antiscnse strand)
3 Z’—Nzn(N’)y”iz” 57 (sense strand)
£
wherein each N°, N and N’ }s an unmodified or modified ribonucleotide, or an
unconventional moiety; /’f

(!/ - - . . -
wherein each of (N)x and (N')y is an oligonucleotide in which each consecutive N or N’ is
. £ .

joined to the adjacent N O?N ’ by a covalent bond;
wherein each of x and y'is independently an integer between 17 and 24

/
wherein the sequepée of (N’}y is complementary to the ssquence of (N)x and (N)x is
:tfm/a consecutive sequence in a target RNA set forth in any one of SEQ ID
NO:1 (TLR2 /I}IRNA); SEQ 1D NO:2-4 (TLR4 mRNA), SEQ ID NO:5-9 (MYD88 mRNA),
/

complementary




——SEG-HD-NOLO-CHCAMI- mRNA) 05 SEQ-ID NO:11-12 (TIRAP mRNA);

Y
wherein N' is covalently bound to (N)x and is mismatched to the target RNA or is gf’/

complementary DNA moiety to the target RNA;

7

wherein N* is a moiety selected from the group consisting of unmodified or mqpc{iﬁed
nucleotides selected from wridine (rU), deoxymbouridine (dU), ribothynﬁdi;l’é (T),
deoxyribothymidine (dT), adenosine (rA) and deoxyadenosine (dA);

/
/

wherein z” may be pre,sent. or absent, but if present is a capping moiecty cova}éﬁtly attached
at the 5’ terminus of N> (N")y; and !

wherein each of Z and Z’ is independently present or absent, but if present is independently
1-5 consecutive nucleotides, consecutive non-nucleotide moieties orz,af combination thereof

covalently attached at the 3’ terminus of the strand in which it is pr(-;s'"ént.

14. The double stranded nucleic acid molecule of claim 13 wh.cggi;:x {(N)x and (N*)y comprise
the sense sequence and complementary antisense sequence s‘;@:fjfoﬁh in SEQ ID NOS:3061-
5260 or 5261-5846 (targeting TLR2); SEQ ID NOS:8613—:1‘“§040 or 12041-12144 {targeting
TLR4), SEQ ID NOS:13925-15910 or 15911-1633-2’/ (targeting MYD88), SEQ ID
NOS:16883-18236 or 18237-18242 (targeting TICAE/\{'E) or SEQ 1D NOS:19047-20590 or
20591-20606 (targeting TIRAP),

/
15. The double stranded nucleic acid molecule/of claim 13 wherein N' -(N)x and N*- (N")y
are selected from the oligonucleotides desgﬁbcd as TLR2 31 (SEQ ID NOS:20612 and

20619), TLR2_34 (SEQ ID NOS:20613 and 20620).
X

16. The double stranded nucleic acid H}Giéwic of claim 13 wherein N' -(N)x and N*- (N')y
are selected from the oligonucleotid[gs/ described as TICAM1 15 (SEQ ID NOS:20639 and
20650), TICAM1_16 (SEQID NQ§:20640 and 20651), TICAM1 17 (SEQ ID NOS:20641
and 20652), TICAMI1_18 (SE/Q/ ID NOS:20642 and 20653), TICAM1 19 (SEQ ID
NOS:20643 and 20654), TICAMI1_21 (SEQ ID NOS:20645 and 20656), TICAMI_22
(SEQ ID NOS:20646 az}df_20657), TICAMI1 23 (SEQ ID NOS:20647 and 20658),
TICAM1 24 (SEQ ID/NOS:20448 and 20659), TICAMI_25 (SEQ ID NOS:20649 and

20660). ' / :

17. The double str;d{lded nucleic acid molecule of claim 13 wherein N’ -(N)x and N> (N")y
are selected f?)é; the oligonucleotides described as TIRAP 17 (SEQ ID NOS:20662 and




—20674) TIRAP18-(SEQTD-NOS:20663 and 20675); TIRAP - 19-(SEQ 1D NOS:20664-amd;
20676); TIRAP 20 (SEQ ID NOS:20665 and 20677), TIRAP 21 (SEQ ID NOS:20666 agd
20678), TIRAP 22 (SEQ ID NOS:20667 and 20679), TIRAP 23 (SEQ ID NOS:2066%/and
20680), TIRAP_24 (SEQ ID NOS:20669 and 20681), TIRAP_25 (SEQ ID NOS:20670 and
20682), TIRAP_26 (SEQ ID NOS:20671 and 20683) and TIRAP 27 (SEQ ID NOS:20672

7

and 20684). , /

18. The double stranded nucleic acid molecule of any of claims 7-17 Whercin/the covalent
: 7

bond joining each consecutive N or N is a phosphodiester bond. f/’"_
S
19. The double stranded nucleic acid molecule of claim 7 whereinx = y}ﬂﬁnd each of x andy
. rd

is 19,20, 21, 22 or 23, _ /

/7

A

20. The double stranded nucleic acid molecule of claim 19 wherein (xf = y =19,

21. The double stranded nucleic acid molecule of claim 13 wher/eiﬁ x=yand eachof x andy

is 18,19, 20, 21 or 22. /
‘ /
22. The double stranded nucleic acid molecule of claim 21/§x§herein x=y=18.

23. The double stranded nucleic acid molecule of ciaimjﬂfwm wherein the sequence of (N')y

is fully complementary fo ihe sequence of (N)x. /

24. The double stranded nucleic acid molecule of claim 13 wherein the sequence of N>-(N")y

is fully complementary to the sequence of N'-(N)x.

25. The double stranded nucleic acid molecule of claim 13 wherein N' and N” form at least

one hydrogen bond.

26. The double stranded nucleic acid /molecule of claim 25 wherein N and N° form a
r

Watson-Crick base pair.
27. The double stranded nucleic afi/d molecule of claim 13 wherein N! and N? form a non-

Watson-Crick base pair. /

28. The double stranded nucléic acid molecule of claim 26 or 27 wherein N' and N* form &

base pair between a ribonucleotide and a deoxyribonucleotide.

29. The double strande}_cfi" nucleic acid molecule of claim 28 wherein N' is covalently bound to

(N)x and compris?/DNA moicty complementary to the target RNA.

/




30-The-double-stranded nucleic-acid-molecule of claim-13-wherein- N is-selected-from-an—

/

unmodified or modified adenosine, deoxyadenosine, deoxyuridine, ribothymidine op

deoxythymidine, and the pairing nucleotide in the target RNA 1s adenosine. g’f
/

31. The double stranded nucleic acid molecule of claim 13 wherein N’ is selected ﬁqﬁl an

unmodified or modified adenosine, deoxyadenosine, uridine, deoxyuridine, ribethyr;:{dine or

deoxythymidine and the pairing nucleotide in the target RNA 1s cytidine.
/
32. The double stranded nucleic acid molecule of claim 13 wherein N' is se}_.éd:ed from an

unmodified or modified adenosine, deoxyadenosine, uridine, deoxyuridine, ;i/bothymidine or

deoxythymidine and the pairing nucleotide in the target RNA is guanosingff'

I

33, The double stranded nucleic acid molecule of claim 13 wherein ;\Tl 18 selected from an
deoxyadenosine, deoxyuridine, ribothymidine or deoxythymidine m‘:;ﬁ‘ wherein the nucleotide

in the pairing nucleotide in the target RNA is uridine,

34 The double stranded nucleic acid molecule of claim 13},ai';herein N! is selected from

adenosine and deoxyadenosine and N* is uridine and N' and’N” form a base pair.

35. The double stranded nucleic acid molecule of clai}rf; 13 wherein N' is selected from
uridine or deoxyuridine and N* is selected from deoxyé{denosine or adenosine and N and N’

form a base palr.

36. The double stranded nucleic acid molecule @f claim 28 wherein N' comprises adenosine

and N” comprises uridine and N' and N* forrr;_,sé base pair.

37. The double stranded nucleic acid molcd’ﬁlc of any of claims 7-36 wherein at icast one of

N or N’ comprises a modified nucleo‘dd_é:or an unconventional moiety.

38. The double siranded nucleic g_ci;d molecule of claim 37 wherein at least one of the
pyrimidine ribonucleotides in (N)x or N*-(N)x comprises a 2’ sugar modified pyrimidine
ribonucieotide, !

39. The double strandedi/f{ucleic acid molecule of claim 38 the 2’ sugar modified

ribonucleotide comprises’_z{Z’—OMe sugar modified ribonucleotide.

40. The double strandje& nucleic acid molecule of any of claims 7-39 wherein in (N)x or N

(Nx, Nin positigﬁis 1, 3,5, 9, 11, 13, 15, 17 and 19.(5’>3’) comprises 2’'-OMe sugar
: /

// e - 127«



—modified-ribonuceotides—and-N—imrpositions-2; 4, 6, 8; 10,12, 14; 16, and 18" (5*>3

comprises unmodified ribonucieotides.

41. The double stranded nucleic acid molecule of any of claims 7-39 wherein in (N)x or' N'- |
(N)x, N in positions 2, 4, 6, 8, 11, 13, 15, 17 and 19 (5°>3") comprises 2’—0&@6‘ sugar
. i

modified ribonucleotides. ' //

Y

42. The double stranded nucleic acid molecule of any of claims 7-41 wherein %,és covaiently

attached to the 3’ terminus of (N)x or N'-(N)x and comprises & non‘ngc/lreotide moiety
/

selected from the group consisting of C30H, C3Pi, C3Pi-C30H and C3Pi-C3P1.

43, The double stranded nucleic acid molecule of any of claims 7-41 wherein Z is covalently

attached to the 3’ terminus of (N)x or N*-(N)x and comprises a dinucleotide dTdT.

44. The double stranded nucleic acid molecule of any of claims 7-43 wherein N’ in at least
one of positions 7, 8, 9 or 10 from the 5° terminus of (N")y ¢t NZ(N")y is selected from a

threose nucleic acid moicty, a 2’5’ nucleotide and pseudoUridine.

45. The double stranded nucleic acid molecule of any ofclaims 7-44 wherein N” comprises a
threose nucleic acid (TNA) moiety or a 2’5" nucleotide in 4, 5, or 6 consecutive positions

starting at the 3’ terminal or 3° penultimate position$ in (N")y or N*-(N")y.

46. The double stranded nucieic acid molegtile of any of claims 7-45 wherein z” is
covalently attached to the 5’ terminus of (N')y or N*-(N)y and is selected from the group
consisting of an inverted abasic deoxyri‘l/)ée moiety, an inverted abasic ribose moiety, an

7 . .
abasic deoxyribose moiety, an abasic ri}a’ose moiety, a C3 moiety, L-DNA or L-RNA.

47. The double stranded nucleic fﬂéid molecule of any of claims 7-46 wherein Z° is

covalently attached to the 3’ termdinus of (N”)y or Nzwm "y and is selected from the group
consisting of an C30H, C3Pi, €3Pi-C30H, and C3Pi-C3Pi.

4
48. The double stranded nuélcic acid molecule of claims 7-47 comprises a TNA motety in
position 5, a TNA moiefy in position 6, a TNA moiety in position 7, a TNA moiety in
position &, a TNA megiety in position 9, TNA moieties in positions 5-6, TNA moicties in
positions 6-7, TNA /moieties in positions 7-8, TNA moteties in positioﬁs 8-9, TNA moicties
in positions 5-7/ TNA moieties in positions 6-8, TNA moieties in positions 7-9, TNA

moieties in pogitions 53-8, TNA moieties in positions 6-9 or TNA moieties in positions 5-9.
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/



—49-—TFhedouble-strandedmucleie a¢id molecule of any of claims 747 whereim (NX o N =77

(N)x comprises a 2°-5” nucleotide in position 3, a 2°-5" nucleotide in position 6, a 2’
pucleotide in position 7, a 2°-5" nucleotide in position 8, a 2’-5’ nucleotide in position 9,/2’-
5° mucleotides in positions 5-6, 2°-5" nucleotides in positions 6-7, 2°-5’ nucleot}'dgs n
positions 7-8, 2°-5" nucleotides in positions 8-9, 27-5" nucleotides in positions ;.5’7, 25

nucleotides in positions 6-8, 2°-5’ nucleotides in positions 7-9, 2°-5’ nucleotides 1ﬁ positions
/
;
Vi
50. The double stranded nucleic acid molecule of any of claims 7-47 wherein (N)x or N'-

5.8, 2°-5" nucleotides in positions 6-9 or 2°-5’ nucleotides in positions 5-9,

()x comprises a mirror nucleotide in position 5, a mirror nucleotide in position 6, a mirror
nucleotide in position 7, a mirror nucleotide in position 8, a mirror nucleotide in position 9,
mirror nucleotides in positions 5-6, mirror nucleotides in positions 6;7, mirror nucleotides in
positions 7-8, mirror nucleotides in positions 8-9, mirror nﬁclwtigigs in positions 5-7, mirror
mucleotides in positions 6-8, mirror nucleotides in posiﬁon§:“F7-9, mirror nucleotides in
positions 53-8, mirror nucleotides in positions 6-9 or mirror ngdieotides in positions 5-9,

51. The double stranded nucleic acid molecule of any of r.é{aims 7-47 wherein N’ in at least
one of positions 9 or 10 from the 5 terminus of the s?r.{se strand is selected from a threose

nucleic acid (TNA) moiety, a 2°5” nucleotide, a pseugit';Uridine or a combination thercof.
/

52. The double stranded nucleic acid molecule oft?";ny of claims 7-47 wherein (N*)y or N*-

/
(N)y comprises a threose nucleic acid (TNA) moiety in position 9 and/or in position 10.
/F
53. The double stranded nucleic acid molecule of any of claims 7-47 wherein (N')y or N2-

(N’}y comprises a 2’5 nucleotide in posiﬁjt’in 9 and/or in position 10.

iy

54. The double stranded nucleic acid ;rr{biecu]e of any of claims 7-47 wherein (N")y or N*-

(N")y comprises a pseudoUridine in/;ibsition 9 and/or in position 10.
/
55. The double stranded nucleic acid molecule of any of claims 7-47 wherein N’ comprises

4
4, 5, or 6 consecutive 2’5’ nugfeotides starting at the 3” terminal or penultimate position of

the sense strand.

56. The double stranded«”ﬁucieic acid molecule of any of claims 7-47 wherein the sense

strand further compriseéf Z.

57. The double s?anded nucleic acid molecule of claim 56 wherein Z’> comprises a C3
moiety or a 3’ ‘?'minal phosphate (P1).




—58—The-double-stranded-nucleic-acid-molecule-of -any-of -claims-7-57-wherein -the-sense
strand comprises four or five consecutive 2°5’ nucleotides starting at the 3’ terminal 9/
/

£

penultimate position. . /

/

£

59. The double stranded mucleic acid molecule of claim 58 wherein cach strandﬂ;’ris 19
nucleotides in length and (N”)y comprises 2’5’ nucleotides in positions 135, 16, 17 ané 18, or

in positions 16, 17, 18, and 19 or in positiens 15, 16, 17, 18, and 19, //
/

60. The double stranded nucleic acid molecule of claim 58 wherein x=y=19; /
/
N in at least one of positions 3, 6, 7, 8, or 9 from the 5° terminus of the a;f{isense strand is

selected from a threose nucleic acid moiety, a 2° 5’ nucleotide or a mirror pucieotide;

N’ in at least one of positions 9 or 10 from the 5’ terminus of the sehse strand is selected

from a threose nucleic acid moiety, a 2’5" nucleotide and a pseudoUridine; and
at least one pyrimidine ribonucleotide in the antisense strand 18 suhétituted.

61. The double stranded nucleic acid molecule of claim 58 wherein x=y=19; comprising a
2’5’ nucleotide in position 9 of the antisense strand and a 2’ nucleotide in position 5 or 6 in

the sense strand.

62. The double stranded nucleic acid molecule of clain}/m further comprising at least one 2’-

OMe medified pyrimidine ribonucieotide. /
fl

63. The doubie stranded nucleic acid molecule of pi{aim 58 wherein x=y=19,

N in at least one of positions 5, 6, 7, 8, or 9 from the 5° terminus of the antisense strand is

selected from a threose nucleic acid moiety, #'2°5" nucleotide or a mirror nucleotide; and

N’ in 4, 5, or 6 consecutive positions start;iﬁg at the 3° terminal or penultimate position of the
s

sense strand comprises a 2°5° nucleotic}éﬁ

64. The double stranded nucleic ae{d molecule of claim 37 wherein at least one of N’

cormprises a mirror nucleotide.

65. The double stranded nucleic acid molecule of claim 64 wherein (N")y or N>-(N')y

comprises at least one mirror/hucleotide at one or both termini.




Waub{e—str&néedmﬂueleic-:m%idfmeleeulevveﬂveiaiméélmwhereimm{Nw’»)ywerme—éN—’)W—f
comprises two consecutive mirror nucleotides, one at the 3 penultimate position and one_;,e{t

the 3’ terminus. /

67. The double stranded nucleic acid molecule of claim 64 wherein the at least on‘e"f;nim)r

nucleotide is selected from an L-ribonucieotide end an L-deoxyribonucleotide.

6%. The double stranded nucleic acid molecule of claim 67 wherein the nﬁrro;’i;mcleotide 18

an L-deoxyribonucieotide.

69. The double stranded nucleic acid molecule of any of claims 7-12 W‘ﬁcrein the (N)x or
and the (N’)y are non-phosphorylated at the 3’ termini and ﬂ;é: 3" termini or are

phosphorylated at the 3' termini or at both the 3" termini and 5 tormini.

7

70. The double stranded nucleic acid molecule of any of claim,g,fi3-l7 wherein the N'-(N)x
and N:-(N")y are ndn~phosphory§ated at the 3’ termini _,:a"/énd the 5 termini or are

phosphorylated at the 3° termini or at both the 3’ termini ar;{d‘f:S’ termini.

J
s

71. The double stranded nucleic acid molecule of any‘,ci% claims 7-36 wherein each N and

each N’ comprise an unmodified ribonucleotide. 4

72. A pharmaceutical composition comprising a‘,_,dguble stranded nucleic acid molecule of
any of claims 1-71 in an amount effective to i.q}pﬁait gene expression, and a pharmaceutically
acceptable carrier wherein the gene encodeg’% RNA having a polynucleotide sequence set
forth in any one of SEQ ID NOS:1-12.

73. A cell comprising a double stranded nucleic acid molecule of any of claims 1-71 in an
amount effective to inhibit gene e;&ﬁression, wherein the genc encodes a RNA having a

polynucleotide sequence set foﬁhgiﬁ’ any one of SEQ ID NQS:1-12.

74. A double stranded nucigi"é acid molecule of any of claims 1-71 or a composition

according to claim 72 for u:}e"‘in therapy.

4

75. The use of claim 7{§5j§vhetein said therapy is treatment of a disease or injury selected
from the group congﬁting of chronic or acute aseptic inflammation, neuropathic pain,
priciary graft faihgr’é/, ischemia-reperfusion injury, reperfusion injury, reperfusion edema,
allograft d.ySfuﬁg’t{on, pulmonary reimplantation response and primary graft dysfunction
(PGD)in o?aﬁ/transplantation.




—To—A-methed-for- the-treatment of a subject in need of treatment for a-disease or-disorder-or——
symptormn or condition associated with fhe expression of a target gene comprising
administering to the subject an amount of a double stranded mucleic acid molecuie of any of
claims 1-71, or a composition according to clanm 72 in an amount effective to down re}:,g{ﬂate
gene expression, wherein the gene encodes a RNA having a polynucleotide saqa;e/ﬁce set
forth in any one of SEQ ID NOS:1-12. ' /

77. The method of claim 76, wherein the disease or injury is selected fgﬁ)’/x/n the group
consisting of chronic or acute aseptic inflammation, neuropathic pain, pm/}/’ﬁry graft failure,
ischemia-reperfusion injury, reperfusion injury, reperfusion edema, alldgraft dysfunction,
pulmonary reimplantation response and primary graft éysfunct}e&n (PGDY in organ

transplantation. /
78. The method of claim 77, wherein the disease or injury comprises primary graft
dysfunction (PGD) in organ transplantation. : /

/

79. The method of claim 78, wherein said organ /ﬁansplantation comprises lung

trangplantation. /

80. A method for treating or preventing the incicieiyé or severity of a postiransplantational
complication selected from the group consistjﬁg of primary graft failure, ischemia-
reperfusion injury, reperfusion injury, reperﬁxs}gn edema, allograft dysfunction, pulmonary
reimpliantation response, primary graft dysﬁinction (PGD), in a subject in need thereof
wherein the complication is associated mﬂi expression of a gene encoding 2 RNA having a
polynucleotide sequence set forth in a%y’/one of SEQ ID NOS:1-12, the method comprising
administering to the subject a prop}{yiactically or therapeutically effective amount of a
doubie stranded nucleic acid moieip{zjie of any of claims 1-71, or a composition according to

claim 72 in an amount effective {0 down regulate the gene expression.
1,

81. A method for reducing/’;cute or chronic inflammation in & subject in need thereof
wherein the inﬂammatiorg ,is/ associated with expression of a gene encoding a RNA having &
polynucleotide sequencgf";*.et forth in any one of SEQ ID NOS:1-12, the method comprising
administering to the Jsi{bject a therapeutically effective amount of a double stranded nucleic
acid molecule of aﬁ} of claims 1-71, or a composition according to claim 72 in an amount

effective to down regulate gene expression.

/

i




