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GGUGAAUAGUAUAACAAUAU BFIFES. 1
AUGUUGUUAUAGUAUCCACC BAIE . 2
GGUGAAUAGUAUAACAAUAUGCUAAAUGUU Ml AE 5. 3
GUUAUAGUAUCCACC

CGUGAAGAGGAGAACAAUAU BlLAIF=. 4
AUGUUGUUCUCGUCUCCACC BLFIFE=. 5
GGUGAAGAGGAGAACAAUAUGCUAAAUGUU EANE . 6
GUUCUCGUCUCCACC
GGUGUCGAGAAGAGGAGAACAAUAU BN, 7
AUGUUGUUCUCGUCUCCUCGACACC M A . 8
GGUGUCGAGAAGAGGAGAACAAUAUGCUAA BFIFE=. 9
AUGUUGUUCUCGUCUCCUCGACACC
GGGUGGAAUAGUAUAACAAUAU EANFE . 10
AUGUUGUUAUAGUAUCCCACCU A& S, 11
GGGUGGAAUAGUAUAACAAUAUGCUAAAUG Bl . 12
UUGUUAUAGUAUCCCACCU
GUGGAAUAGUAUAACAAUAU BFFE=. 13
AUGUUGUUAUAGUAUCCCAC BANE=. 14
GUGGAAUAGUAUAACAAUAUGCUAAAUGUU fs&E 5. 15
GUUAUAGUAUCCCAC
CGUGUCGAGAAUAGUAUAACAAUAU BlAIE=. 16
AUGUUGUUAUAGUAUCCUCGACACC BAFE=. 17
GGUGUCGAGAAUAGUAUAACAAUAUGCUAA AE=. 18
AUGUUGUUAUAGUAUCCUCGACACC
GGCGUGGAAUAGUAUAACAAUAU B 1 & - 9
AUGUUGUUAUAGUAUCCCACCU BlLFF=. 20
GGGUGGAAUAGUAUAACAAUAUGCUAAAUG BAFE=. 21
UUGUUAUAGUAUCCCACCU

GGGUGGAAUAGUAUACCA Bl . 2 2
UGCGUAUAGUAUCCCACCU flAlFE=. 23
GGGUGGAAUAGUAUACCAUUCGUGGUAUAG BlLAF=. 24
UAUCCCACCU

GUGGGUGGAAUAGUAUACCA BLFIFE=. 25
UGGUAUAGUAUCCCACCUAC Bl A2 =
GUGGGUGGAAUAGUAUACCAUUCGUGGUAU BlAE S, 27
AGUAUCCCACCUAC

UGGCUGGAAUAGUAUACCA BLAIE=. 28
UGGUAUAGUAUCCCACCUA BFIFE=. 29
UGGGUGGAAUAGUAUACCAUUCGUGGUAUA BAE . 3
GUAUCCCACCUA

GGUGGAAUAGUAUACCA BlAZE S, 31

UCCCAC

UGGUAUAGUAUCCCACC B A3 4.
GGUGGAAUAGUAUACCAUUCGUGGUAUAGU Bl A1 F 5o
AUCCCACC

GUGGAAUAGUAUACCA Bl A3 .
UGGUAUAGUAUCCCAC B A .
GUGGAAUAGUAUACCAUUCGUGGUAUAGUA | E5E 5.
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B-mC* mA MU mA MAUUC mUmMUGUGMUMCUACMUMGUACMAMGA
AUmAMCUGCMCmGeg CCAMGMCUGMGmAUMU MU mC mC*mC-3’

S

w O

5-mC*mA*mU* mA* MAUUCMUmUGUGMUMCUACMUmMGUACMAMGA
AUMAMCUGCMCmGCeg CAMGMCUGMGmMAUMUmU* mC*mC*mC-3’

5-mCH*mA* mU mA* mAUUCmUMUGUGMmUMCUACMUMGUACMmAMGA

AUMAMCUGCMCmGsg Csg CAMGMCUGMGmAUMU* mU*mC*mC*mC-3

[S1 e

5-mC A m* mA MAUUCMUMUGUGMUMCUACMUMGUACMAMGA
AUMAMCUGCmMCmGIg CCAMGMCUGMGmAUMU MU mC*mC mC-3’

w

5-mC mA MU mA* mAUUCMUmMUGUGMUMCUACMUMGUACmAMGA
AUmAmMmCUGCMCmMGCIgCAMCmMCUGCMGmMAUMU MU mC mC*mC-3’

w

5-mC*mA*mU*mA*mAUUCmUmMUGUGMUMCUACMUmMGUACMAMGA
AUMAMCUGCMCmGsCCAMGMCUGMGmAUMUI MU MmC mC* mC-3'

5-mC* mA mU* mA mAUUCMUmUGUGMUMCUACMUMGUACMAMGA
AUmAMCUGCMCmMGCsCAMGMCUGMGmAUMU mUmC*mC mC-3’
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A. CLASSIFICATION OF SUBJECT MATTER

IPC(8) - AG1K 31/7125; AG1K 31/7088; CO7H 21/00 (2020.01)
CPC - AB1K 31/7125; AB1K 31/7088; CO7H 21/00; C12N 15/111 (2020.02)

According to Intenational Patent Classification (IPC) or to both national classification and IPC

B. - FIELDS SEARCHED

See Search Higtory document

Minimum documentation searched (classification system followed by ‘classification symbols)

USPC - 514/44R {keyword delimited)

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

Seas Search History document

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

2008, Pgs. 118-124

(06.08.2019) entire document

through incorporation of Modified 2° 4" -Carbocyclic-LNAs and -ENAs Leads to Significant
Modulation of Antisense Properties, Journal of Organic Chemistry, Vol. 74, No. 1, 04 Dacember

A US$ 2005/0272075 A1 {JACOBSEN et al) 08 December 2005 {08.12.2005) antire document 1,2
US 5,399,676 A (FROEHLER) 21 March 1895 (21.03.18935) entire document 1,2
US 2017/0233731 A1 (SIRNA THERAPEUTICS INC) 17 August 2017 (17.08.2017) entire 1,2
document

A ZHOU et al., Fine Tuning of Electrostatics around the Internuclectidic Phosphate 1,2

P, A WO 2019/152416 A1 (METRO INTERNATIONAL BIOTECH LLC et al) 08 August 2019 1,2

D Further documents are listed in the continuation of Bax C.

D See patent family annex.

. Special catepories of cited documents:

“A" document defining the general state of the art which is not considered
to be of particular relevance

“E" earlier application or patent but published on or after the intemational
filing date

“L* document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another cilation or other
special Teason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or gther
means

“P”  documeit published prior to the international filing date but later than
the priority date claimed

“T"  later dogument published after the international filing date.or dgnority
date and not in conflict with the apﬁlicauon but cited to understand
the pringiple or theory underlying the invention

“X" document of particular relevance; the ¢lgimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

YY" d t of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such o such cc

being obvious to a person skilled in the art
“&" document member of the same patent family

Date of the actual completion of the intemational search

22 Agril 2020

Date of mailing of the international search report

07 MAY 2020

Name and mailing address of the ISA/US

Mall Stap PCT, Attn: ISA/US, Commisgsionar for Patants
P.O. Box 1450, Alaxandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Blaine R. Copenheaver

PCT Helpdesk; 571-272-4300
PCT GSP: 571-272-1714

Form PCTISA/210 (second sheet) (January 2015}

10

20

30

40

50



(103) JP 2022-518731 A 2022.3.16
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Box No. Il Observations where certain claims were found nnsearchable (Continuation of item 2 of first sheet)

Thig international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1 D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2, I:] Claims Nos.:

because they relate to parts of the international application that do not compty with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. IX] craims Nos.: 4-59,61.76
b they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No.1II  Observations where unity of Invention is lacking (Continuation ofitem 3 of first sheet)

This Intemnationat Searching Authority found multiple inventions in this international application, as follows:
See exira sheet{s).

1. D As all required additional search fees were timely paid by the applicant, this international search repert covers all sgarchable
claims.

2 I:I As all searchable ¢laims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3 D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. % No required additional search fees were timely paid by the applicant. Conscquently, this international search report is
restricied to the invention first mentioned in the claims; it is covered by claims Nos.:

1,2

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
I:I The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
D No protest accompanicd the payment of edditional search fees.

Form PCT/ISA/210 {continuation of first sheet (2)) (January 2015)
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Continued from Box No. Il Observalions where unity of invention is lacking

Claims 1 and 2 have been analyzed subject to the restriction that the claims read on an oligonuclaotide comprising the structure shawn
In Instant claim 1: whergin each of A and B is a nucleotide; m and n ara each, independently 1; X1 is Formula |, and X2 and X3 are each,
Independtently a nucleotide, wherein N1 is hydrogen,

This application contains the folfowing inventions or groups of inventions which are not 5o linkad as to form a single genaral inventive
concept under PCT Rule 13.1. In order for all Inventions to be examined, the appropriate additional examination faes need to be paid.

Group |+: clalms 1-3 and 60 are drawn to aligonucleatides.

The first invention of Group I+ is restricted based on the proviso wherein at least one of X1, X2, or X3 has the structure of any one of
Formula I-V: and is restrictad to an oligonuclectida comprising the struciure shown in instant claim t; wherein eachof Aand B is a
nucleotide; m and n are each, independently 1; X1 Is Formula |, and X2 and X3 are each, independently a nucleotida, wherein N1 is
hydrogen. It is baliaved that claims 1 and 2 read on this first named invention and thus these clalms will be searched without fee to the
extent that they read on the above embodiment.

Applicant is invited to elect additional formula{e) for each additional compound to be searched in a specific comblnation by paying an
addltional fae for each set of alection. Each additional elected formula(a) raquires the salaction of a single definition for each compound
variabla, An exemplary slection would be an oligonucleotide comprising the structure shown in instant claim 1: wherein each of A and B
is a nucleotide; m and n are each, independently 1, X1 and X2 are independently Formula |, and X3 is a nuclectide, wherein N1 is
hydrogen. Additional formula(e} wilk be searched upon the payment of additional faes. Applicants must specify the claims that read on
any additional elacted inventions. Applicants must further indicate, if applicable, the claims which read on the first namad invertion if
different than what was Indicated above for this group. Fallure to clearly dentify how any paid additional invention fees are to be applied
to the "+~ group{s) will result in only the first claimed ivention to be searched/examined.

Tha invertlons listed in Groups |+ do not relate to a single general inventive concept under PCT Rula 13.1, bacause under PCT Rule
13.2 they lack the same or comresponding special technical faatures for the foflowing reasons:

The Groups I+ formulae do not share a significant structural element requiring the selection of alternatives for the compound variables A,
8, m, n, X1, X2, X3 and accordingly these groups lack unity a priori.

Additionally, even if Groups I+ were considered to shara the technical faatures of an cligonucleotide comprising the core structure shown
in instant claim 1, these shared tachnical features do not represant a contribution over the prior art as disclesed by US 2005/0272075 A1
to Jacobsen et al.

US 2005/0272075 A1 to Jacobsen et al. teach an oligonudectide comprising the core structure shown in instant claim 1 (Para. [0074},
The oligonuclectide may be immaobilizad to the solid supportvia its 5 -or 3 -end (or via the tarminus of a linker attached to the 5' - or
% -and; Para. [0073], the term "linker" means a thermochemically and photechemically non-active distance making group that Is used to
Join twa or more different nucleotida moletles of the types defined abova. Linkers...polyoxyethylene Such as polyethylena glycol).

The inventions listed in Groups |+ therefore lack unity under Rule 13 because they do not share a same or corrasponding special
technical faature.

Form PCT/I5A/210 (extra sheet) (January 2015)
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