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(A Tak—h) 2.8
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00000
#RG: (LEWI4SIDERDOREB I URBRR M
ALDOADZE{L%
ESC
g 580 38459 38459 38459 38459 38649
% 3mg/kg | 1 mg/kg | 0.3 mg/kg | 0.1 mg/kg | 10 mg/kg
1 4.9 3.6 1.7 1.4 22
2 4.2 3.2 24 1.4 4.7
3 4.4 4.6 35 1.6 34
4 5.1 4.9 3.3 22 4.6
5 5.9 4.9 39 2.1 4.5
6 5.1 4.5 32 22 3.6
14 4.8 4.3 34 1.7 3.1
21 59 4.9 4.0 22 3.6
28 4.8 4.7 29 20 4.2
56 5.6 4.6 2.6 1.7 32
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0000000000000 0O0D000DO0O00O00OO0O0O0O0OO0O0O0O0OO0O0O00OOan
0 A 0 A N R B R A B A W A B A W N A N N NN NN NN NN
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0000000000000 00O0000O0000O00000O0000O000O0O0an
N R B A A W A W A A W N N NN NN NN
000000000000 00O0D000O0O0000O000000000000000
0000000000000 0OO0D00DO0DO0O0O0OO0O0O0O0OO0ONDN0OO0OO0O0OOan
0 0 R I R A W A W A W A W N N N N N NN
000000000000 000O0000O00000000000000000000
0000000000000 0O0O0O00O0O00O0
0o0O0O
ogod
ZL:GalNAC-22 V% —MimiR-12213,. HOVY LY —2EMIES
B3 36848 38459 38459 38459
PBS¥H | 10 mg/kg 3 mg/kg 10 mg/kg 30 mg/kg
-7 2.66E+08 2.90E+08 2.54E+08 2.76E+08 2.60E+08
0 | 2.08E+08 | 2.92E+08 | 3.26F+08 2.38E+08 2.70E+08
3 1.97E+08 | 3.20E+08 2.90E+08 8.10E+07* 4,76+ 7x*%*
7 1.65E+08 | 3.26E+08 1.76E+08 3 16E+H(Q7*%x* 1. 22E+(Q7%***
10| 1S9EH08 | 274LH08 | L2IEH08 | 2T0EH07HEE | 752[+06rH*
14 1.19E+08 2.02E+08 9.34E+07 2. 3TEHQ7*%%* | 4 82E+06****
17 1.67E+08 2.10E+08 9.68+07 2.94E+Q7**%* | 4 BOE+HQO****
- . . . 7.65E+06****
21 1.49E+08 2.36L+08 9.72E+07 3.06E+H()7**** (n=4)
n:
) v . 7.95E+QO****
24 1.43E+08 | 2.14E+08 8.46E+07 3 3SEHQ7**k* (n=4)
n=
4 ‘ , i 1 13E-+Q 7%+
28 1.43E+08 1.63E+08 8.48E+07 4 16E+(Q7*** (n=4)
n:
, . . S I8E+07* 1 .98EH()7H***
31 1.37E+08 1.99E+08 9.22E+07
(n=4) (n=4)
. o ‘ 5.80E+07* 2. 3SEAH(7**H*
35 1.44E+08 1.88E+08 1.O3E+08 ,
(n=4) (n=4)
#xxkpe 0001 ***p<0.0005; *p<0.05
0O0O0O
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38591 | UsTGUCACSACSTCCyAg JEAL P ak -k 8
38633 | UsTGUCSACSACSTCSCsAg KIZAOREEL L, Xold, RRSZAFVEET | 8
HH. mid. 1 THY. NI, B-D-FAFI oL+
PE(AAYTHD. X1, BARC T AT &6 T
H3.,
38998 | CsACsACsUgCiCy kA Yas—b 9
38634 | CsACsACslUsCoCy L IIBADHE L Kb, Xold, RRCIATVEEART | 9
HD. miZ, 1 THO, N, B-D-FAF 2oL F
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EK: 22V —bBEUIEI V2 - MimiR-122{ELEHRDO 1 ERH A

L& | ED50(mg/kg) | Z{Lfif# ED90(mg/kg) | ZBibf%#
FZER1(K6A)
38634 | 0.03 0.3
456 212
38998 | 13.7 63.8
FER2(IK6B)
38634 | 0.04 A 0.43
290 99.3
38998 | 11.6 427
000000
Ooooon
EL: VS - bBEUEI T as - himiR-122{EEBO 1T ER S h
L& | ED50(mg/kg) | B{Li5% ED90(mg/kg) | 2{Ef%%
EERI(KTA)
38633 | 0.08 0.25
27 26
38591 2.2 6.62
FER2(KT7B)
38633 | 0.15 0.94
20 10
38591 | 3.0 8.9
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Internaticnal application No.

INTERNATIONAL SEARCH REPORT PGTAUS2014/036137

Box No. | Nucleollde and/or amine ackl sequence(s) (Continuatlon of Rem 1.c of the first sheet)

1. With regard to any nuclectids and/or amino acid sequence disclesed in the international application and necessary to the claimed
invention, the intemational search was carried out on the basis of:

a. (means)

D on paper
in electronic form

b.  (time)
in the intemational application as filed
D together with the international application in electronic form
D subsaquently to this Authority for the purpose of eearch

2. D In adkition, in the case that more than ene version or copy of a sequence listing and/or table relating thereto has been filed
or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the
applicatian as filed ar does not ga beyond the application as filed, as apprapriate, were fumished.

a. Additional comments:

Form PCT/ASAR210 {continuation of first shast (1)) (July 2009)
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Intern ational application Na.
INTERNATIONAL SEARCH REPORT PCT/US2014/036137
BoxMo.ll Observations where certaln claims wete found unsearchable (Centinuatlon of Item 2 of flrst sheet)

This intemational search report has not besen established in respect of certain claims under Aricle 17(2){a) for the following reasons:

1, |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the intemational application that do not comply with the prescribed requirements to such
an extent that no meaningful intemational search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accerdance with the secend and third sentences of Rule 6.4{a).

BoxNo.lll Observations where unity of invention is lacking {Continuation of itemn 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this intemational application, as follows:

see additional sheet

1. As all required additional search fees were timely paid by the applicant, this internaticnal search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying an adkitional fees, this Authority did not invite payment of
additional fees.

a. As only some of the required additicnal search fees were timely paid by the applicant, this intemational seanch report covers
only those claims for which fees were paid, specifically claims Nos.:

4. Ne required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nes.:

1-51, 73(completely); 53-72, 75-114(partially)

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fes.

The additional search fees were acoompanied by the applicant's pratest but the applicable protest
fes was not paid within the time limit specifiad in the invitation.

I:l Na protest accompanied the payment of additional search fess.

Form PCT/ISA/210 {(continuation of first shast (2)) {April 2005)
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INTERNATIONAL SEARCH REPCRT

International application No

PCT/US2014/036137

A. CLASSIFICATION OF SUBJECT MATTER

INV. Cl2N15/11 C12N15/113 ABlK31/7125%
ADD.

Accarding to International Patent Classification {IFG) or to both national elassification and IPC

B. FIELDS SEARCHED
Minimum documentation asarched (clasaification aysbemn followed by classification symbola)

C12N  AB1K

Documentation aearched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the intematicnal search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data, BIOSIS, EMBASE, Sequence Search, EMBL

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of dooument, with indivation, where eppropriate, of the relevant passages Relevant to claim No.

Y W0 2009/043353 A2 (SANTARIS PHARMA AS 1-51,
[DK]; OBAD SUSANNA [SE]; KAUPPINEN SAKARI 53-73,
[DK]; ELM) 9 April 2009 (2009-04-09) 75-114
pages 24-26,29; example 1; tables 2,4;
sequence 5
page 33 - page 34

Y W0 2008/091703 A2 (UNIV ROCKEFELLER [US]; 1-51,
ALNYLAM PHARMACEUTICALS INC [US]; STOFFEL 53-73,
MARKU) 31 July 2008 (2008-07-31) 75-114
page 28; figure 5; table 4

Y WO 2007/027775 A2 (1515 PHARMACEUTICALS 1-51,
INC [US]; ESAU CHRISTINE [US]; BHANOT 53-73,
SANJAY [US]) 8 March 2007 (2007-03-08) 75-114
page 25 - page 26: table 4

- / -
Further documentsa are listed in the continuation of Box G. See patent family annex.

* Speoial oategories of oited doouments : . . . - L
T Iacit:;edooument,. blished after the internati I filing dateorpnonté'

and not in conflict with the application but sited to underatan,

"A" document defining the general state of the art which is not considered

to be of partioular relevance the principle ar theory underlying the invention
“E" earlier applivation or patent but published an or afier the intemational "X dooument of partioular relevance; the olaimed invention cannotbe
filing date congidered novel or cannot be considered to involve an inventive
L do%:g%rﬂwhiuh mahy throw doub‘hdgpe%rfiorily olaim{e orwhigtr;‘is step when the dooument is taken alone
oi tablish the publication ther oitation or other i . i i i
/ Ly "Y" dooument of partioular relevanoe; the olaimed invention cannat be
epecial reason (as specified) considered fa involve an invantive step whan the documant is
'C" dooument referring to an oral disclosure, use, exhbition or other vombined with one or more other such doouments, such combination
means being obviaus to a person skilled in the art
*P* document published prior to the intematienal filing deta but later than
the priority date olaimed "&" dooument memker of the same patent family
Dats of the actual completion of the imemational ssarch Data of mailing of the intemational search report
6 October 2014 15/12/2014
Name and mailing addresa of the ISA/ Autherized officer
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HY Rijswijk
Tel. (+31-70) 340-2040,
Faox: (+31-70) 340-3016 Bucka, Alexander

Formn PCT/ISA/210 (eecond sheet) (April 2005}

page 1 of 3
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International application No

PCT/US2014/036137

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Categary* | Citation of dooument, with indination, where appropriate, of the relevant passages

Relevant ta olaim No.

Y

W0 20137033230 Al (ISIS PHARMACEUTICALS
INC [US]: PRAKASH THAZHA P [US]: SWAYZE
ERIC E [U) 7 March 20813 (2013-03-07)
claims 1,478-490

FABANI M M ET AL: "miR-122 targeting with
LNA/2'-0-methy1 oligonucleotide mixmers,
peptide nucleic acids (PNA), and
PNA-peptide conjugates",

RNA, COLD SPRING HARBOR LABORATORY PRESS,
us,

vol. 14, 11 December 2007 (2007-12-11),
pages 336-346, XP002533356,

ISSN: 1355-8382, DOI: 10.1261/RNA.844108
page 344, left-hand column; figure 5
MAIER M A ET AL: "Synthesis of antisense
oligonucleotides conjugated to a
multivalent carbohydrate cluster for
cellular targeting",

BIOCONJUGATE CHEMISTRY, ACS, WASHINGTON,
DC, US,

vol. 14, 3 December 2002 (2002-12-03),
pages 18-29, XP0Q2510288,

ISSN: 1043-1802, DOI: 10.1021/BC020028V
[retrieved on 2002-12-03]

table 2

KARSKELA MARIKA ET AL: "Synthesis and
Cellular Uptake of Fluorescently Labeled
Multivalent Hyaluronan Disaccharide
Conjugates of Oligonucleotide
Phosphorothioates”,

BIOCONJUGATE CHEMISTRY, ACS, WASHINGTON,
DC, US,

vol. 19, no. 12,

19 November 2008 (2008-11-19), pages
2549-2558, XPOM2551183,

ISSN: 1043-1862, DOI: 10.1021/BCBOOZ6QY
[retrieved on 2008-11-19]

figures 2,3

KATAJISTO J ET AL: "Solid-phase synthesis
of multiantennary oligonucleotide
glycoconjugates utilizing on-support
oximation",

BéOCOgJUGATE CHEMISTRY, ACS, WASHINGTON,
DC, US,

vol. 15, no. 4, 2% June 2004 (2004-06-29),
pages 890-896, XP0O2551180,

ISSN: 1043-1802, DOI: 10.1021/BCG49955N
[retrieved on 2004-06-29]

the whole document

1-51,
53-73,
75-114

1-51,
53-73,
75-114

1-51,
53-73,
75-114

1-51,
53-73,
75-114

1-51,
53-73,
75-114

Fomn PCT/ISA/210 {continuation of sesond sheet) {April 2005}

page 2 of 3
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International application No

PCT/US2014/036137

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Categary* | Citation of dooument, with indination, where appropriate, of the relevant passages

Relevant ta olaim No.

A ZATSEPIN TIMOFEI S ET AL: "Synthesis and
applications of
oligonucleotide-carbohydrate conjugates"”,
CHEMISTRY & BIODIVERSITY, HELVETICA
CHIMICA ACTA, ZUERICH, CH,

vol. 1, no. 10,

21 October 2604 (2004-10-21), pages
1401-1417, XP0O2428047,

ISSN: 1612-1872, DOI:
10.1002/CBDV.200490104

page 1413 - page 1415

A E. VAN ROOIJ ET AL: "Developing MicroRNA
Therapeutics",

CIRCULATION RESEARCH,

vol. 119, no. 3,

3 February 2012 (2012-82-03), pages
496-507, XPB55144403,

ISSN: ©009-7330, DOI:
10.1161/CIRCRESAHA.111.247916

page 497, right-hand column - page 498,
left-hand column

page 505

X,P BALKRISHEN BHAT ET AL: "RG-101, a
GalNAC-conjugated anti-miR employing a
unique mechanism of action by targeting
host factor microRNA-122 (miR-122),
demonstrates peotent activity and reduction
of HCY in preclinical studies",
HEPATOLOGY; 64TH ANNUAL MEETING OF THE
AMERICAN-ASSOCIATION-FOR-THE-STUDY-OF-LIVE
R-DISEASES; WASHINGTON, DC, USA:; NOVEMBER
01 -05, 2013, JOHN WILEY & SONS, INC, USA,
vol. 58, no. 6, suppl,

December 2613 (2013-12), page 13934,
XPOO2723153,

ISSN: ©270-9139

[retrieved on 2013-11-06]

the whole document

1-51,
53-73,
75-114

1-51,
53-73,
75-114

1-51,
53-73,
75-114

Fomn PCT/ISA/210 {continuation of sesond sheet) {April 2005}

page 3 of 3



INTERNATIONAL SEARCH REPCRT

(117)

Information on patent family members

JP 2016-518842 A 2016.6.30

International application No
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Patent document Publicaticn Patent family Publication

cited in seanch report date member(z) date

WO 2009043353 A2 09-04-2009 AU 2008306327 Al 09-04-2009
CA 2701547 Al 09-04-2009
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International Application No. PCT/ US2014/ 036137

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-51, 73(completely); 53-72, 75-114(partially)

A compound comprising a modified oligonucleotide consisting
of 16 to 22 linked nucleosides, wherein the nucleobase
sequence of the modified oligonucleotide is complementary to
miR-122 (SEQ 1D NO: 1) and wherein the modified
oligonucleotide comprises at least 16 contiguous nucleosides
of the following nucleoside pattern I in the 5' to 3'
orientation: (R)X -NQ -NQ -NB -NB -NQ -NB -NQ -NB -NQ -NB
-NB -(NZ)Y wherein each R is, independently, a non-bicyclic
nucleoside or a bicyclic nucleoside;X is from 4 to 10; each
NB is, independently, a bicyclic nucleoside; each NQ is,
independently, a non-bicyclic nucleoside; Y is 0 or 1; and
Nz is a modified nucleoside or an unmodified nucleoside:
N-acetylgalactosamine conjugates thereof.

2. claims: 52, 74(completely); 53-72, 75-114(partially)

A compound comprising a modified nucleotide and a conjugate
moiety, wherein the modified oligonucleotide has the
structure CL CAL TTGL TL CACL ACL TCL CL , wherein the
subscript "L" indicates an LNA and nucleosides not followed
by a subscript are p-D-deoxyribonucleosides, and each
internuclecside 1inkage is a phosphorothioate
internucleoside Tinkage, and wherein the conjugate moiety is
linked to the 3' terminus of the modified oligonucleotide
and has the structure shown in claims 52 and 74,
respectively, wherein each N is, independently, a modified
or unmodified nucleoside and m is from 1 to 5; Xi and X2 are
each, independently, a phosphodiester linkage or a
phosphorothioate linkage; and MO is a modified
oligonucleotide.
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