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INTERNATIONAL SEARCH REPORT International application No,
PCT/US2016/066417
Box No. I Nucleotide and/or amine acid sequence(s) (Continuation of item I.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the intemnational search was
carried out on the basis of a sequence listing:

a forming part of the international application as filed:
X inthe form ofan Annex C/5T.25 text file,
D on paper or in the form of an image file.

b, D furnished together with the international application under PCT Rule 13¢er. 1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

[ D fumnished subsequent to the international filing date for the purposes of intemational search only:
D in the form of an Annex C/ST.25 text file (Rule 134er, 1{a)).
D on paper or in the form of an image file (Rule 13ser.1(b) and Administrative Instructions, Section 713),

2, D In addition, in the case that maore than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished,

3. Additional comments:
SEQ ID NO:3 was searched.

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2015)
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PCT/US2016/066417

Box No, 11 Observations where certain claims were¢ found unsearchabte (Continuation of item 2 of first sheet)

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

1 I:I Claims Nos.:

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

2, D Claims Nos.:

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

3 K‘ Claims Nos.: 10-55, 57, 58, 65, 69-99, 114
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rute 6.4(a).

Box No. U1 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see Exira Sheet{s)

E. I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additienal 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, ﬁ No required addiliuna! search fees were timely paid by the applicant. Conscquently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-8, 56, 69-64, 66-68, 100-113, and 115-118 restricted to an antisensa oligomer of SEQ ID NQ:3.

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, wherg applicable, the
D payment of a protest fee.

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 accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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A, CLASSIFICATION OF SUBJECT MATTER

CPC -

IPC(8) - AB1P 13/12; C12N 15/113; C12Q 1/68 (2017.01)

CO7K 14/47, CO7K 14/4702; COTK 14/4736; COTK 14/805; C12N 15/111; C12N 15/113; C12N
15/1137; C12N 2310/11; C12N 2310/315; C12N 2310/3341; C12N 2320/11; C12N 2320/33;
C12Q 1/6883; C12Q 2600/136, C12Q 2600/158; C12Y 101/01205; C12Y 304/24087 (2017.02)

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

B. FIELDS SEARCHED

See Search History docurment

Minimum documentation searched (classification system followed by classification symbals)

USPC - 435/6.11; 435/91.1; 536/23.1 (keyword delimited)

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

See Search History documant

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

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citation of decument, with indication, where appropriate, of the relevant passages Relevant 1o claim No.
Y LS 200810269123 A1 (LI et al) 30 October 2008 (30.10.2008) entire document 1-9, 56, 59-64, 66-68,
100-113

Y SAHASHI et al. "TSUNAMI: an Antisense Mathod to Phenocopy Splicing-Assaciated Diseases | 1-9, 59-64, 66-68,
in Arimals,” Genes & Development, 15 August 2012 {(15.08.2012), Vol. 28, Pgs. 1874-1884. 100-113, 115-118
ontire document

Y US 2014/0349290 A1 (ATHENA DIAGNOSTICS INC. et al) 27 November 2014 (27,11,2014) 56, 64, 66-68, 102-104,
entire documant 110-113, 115118

P X US 2016/0288121 A1 (COLD SPRING HARBOR LABORATQRY) 13 October 2016 1-9, 66, 59-64, 66-68,
(13.10.2016) antira document 100-113, #1518

A WG 2015/035091 A1 (COLD SPRING HARBOR LABORATORY et al) 12 March 2015 1-9, 56, 59-64, 86-88,
{12.03.2015) entire documeant 100-113, 115118

A SAHASH! et al. "Pathological Impact of SMN2 Mis-Splicing in Adult SMA Mice," EMBO 1-9, 56, 59-64, 66-68,
Molecular Medicine, 02 October 2013 (02.10.2013), Vol. §, Pgs. 1586-1601. entire document 100-113, 115-118

A STAROPOLI et al. "Rescue of Gene-Expression Changes in an Induced Mouse Modsl of Spinal | 1-9, 56, 59-64, 66-68,
Muscular Atraphy by an Antisense Cligonudeolide that Promotes Inclusion of SMN2 exon 7, [ 100-113, 115-118
Genomics, 30 April 2015 (30.04.2015), Vol. 105, Pgs. 220-228. entire document

Further documents are listed in the continuation of Box C.

D See patent family annex.

. Special categories of cited d

“A” document defining the general state of the ant which is not considered
10 be of particular relevance

earlier application or patent but published on or aRer the intemational
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish thé publication date of another citation or other
special reason (as specified

document referring to an oral disclosure, use, exhibition or other
means

document published prior 1o the intemational filing date but later than
the priority date claimed

upm

R

aym
wpn

“T" later document published afier the international filing date or priority
date and nat in conflict with the application but cited to understand

the prinziple or theory underlying the invention

docusment of particular relevance; the claimed invention cannot be
considered novel or cannot be considered 1o involve an inventive
step when the document is taken alone

oy

“¥" document 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 documents, such combination

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

Date of the actual completion of the international search

06 April 2017

Date of mailing of the international search report

19 APR 2017

Name and mailing address of the 1SA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Aloxandria, VA 22313-1450

Facsimile No. §71-273-8300

Autherized officer
Biaine R. Copenheaver

PCT Halpdesk: §71-272-4300
PCT OSP; 671-272-T774

Form PCT/ISA/210 (second sheet) {January 2015)
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C (Continvation). ~ DOCUMENTS CONSIDERED TQO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WU et al. "AT-AC pre-mRNA Splicing Machanisms and Conservation of Minor Introns in 1-9, £6, 59-64, £6-68,
Voltage-Gated lon Channel Genes,” Molecutar and Cellular Biclogy, 01 May 1999 100-113, 115-118

(01.05.1999), Vo!, 18, Pgs. 3225-3236. entire documant

Form PCT/ISA/210 {continuation of second sheet) (January 2015)
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Continued from Box Na. Il Observations where unity of invention is lacking

This application contalns the following inventions or groups of inventions which are not 5o linked as to form a single general Inventive
concept ynder PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees need to be paid.

Group [+: claims 1-9, 56, 59-64, 66-68, 100-113, and 115-118 are drawn lo antisensa oligomers, and methods and compositions
comprising the sams.

The first invention of Group I+ is restricted to an antisense oligomer, and methods and compesitions comprising the same, whersein the
antisanse oligomer Is selacted to be SEQ ID NO:3. It is believed that claims 1-8, 58, 59-64, 66-6&, 100-113, and 115-118 read on this
first namad invertion and thus these claims will be searched without fee to the extent that they read on an antlsense oligomer of SEQ ID
NC:3.

Applicant Is invited to elect additional antisense oligomers, each with specified SEQ ID NO, to be searched in a spacific combination by
paying an additional fes for each sst of election. An exsmplary election would be an antisense oligomer, and methods and compaosltions
comprising the same, whersin the antisense oligomer is selected to ba SEQ ID NO: 4. Additional antisense oligomars will be searched
upon the payment of additional fees. Applicants must specify the claims that read on any additional elacted inventions. Applicants must
further Indicate, if applicable, the claims which read on tha first named invention if diffarent than what was Ingicated above for this group.
Failure to clearly identify how any paid additional invention fees are to be applied to the "+* group(s) will resutt in onily the first claimed
invention to ba searched/examinad.

The inventions listed in Groups |+ do not relate 1o a single general inventive concept under PCT Rule 13.1, because under PCT Rule
13.2 they lack the same or comesponding special tachnical features for the fallowing reasons:

The Graups |+ formulas do hot share a significant structural element responsible traating Polycystic Kidney Disease in a subject in need
thereol, requiring the selection of altematives for the antisense oligomers, where “the ASO comprises a saquence that is at least about
BO%, 85%, 90%, 95%. 97%,. or 100% complimentary to any one of SEQ ID NOs: 3-280".

The Groups |+ share the technical features of a method of treating Polycystic Kidney Disease in a subject in need therecf, by increasing
the expresslon of a targat protein or functional RNA by cells of the subject, wherein the cells have a retained intron-containing pre-mRNA
{RIC pra-mRNA), the RIC pra-mRNA, comprising a retained intron, an exan fanking the 5' splice site, an exon flanking the 3" splice site,
and whersin the RIC pre-mRNA encodes the target protein or functional RNA, the method comprising contacting the cells of tha subject
with an antisanse cligomer (ASQ) complementary to a targeted portion of the RIC pre-mRNA encoding the target pratein or functionat
RNA, whereby the retained intron is constitutively spliced from the RIC pre-mRNA encoding the target protein or functional RNA, thereby
incraasing the level of mRNA encoding the target protein or functional RNA, and Increasing the expression of the target protein or
functional RNA In the calls of the subject; a method of Increasing expression of a target protein, wherein the targat proteln Is PC-2, by
cells having a retained-intron-containing pre-mRNA (RIC pra-mRNA), the RIC pre-mRNA comprising a retained Intron, an gxon Ranking
the 5' splice site of the retained intron, an exon flanking the 3' splice site of the retained intron, and wherein the RIC pre-mRNA encodes
PC-2 protein, the method comprisifiy contacting the calls with an antlsansa oligomer {AS0) complementary to a targeted portion of the
RIC pre-mRNA encoding PC-2 proteln, whereby the ratained intron is constitutively spliced from the RIC pre mRNA encoding PC-2
proteln, theraby increasing the level of mRNA encading PC-2 protein, and increasing the expression of PC-2 protein in the cells; an
antisense oligomer comprising a sequence; a composition comprising an antisense ofigomer for uze in a methad of increasing
expression of a targat protein or a functional RNA by cells to treat Polycystic Kidney Disease in a subject in need thereof, associated
with a deficient prolein or deficient functional RNA, wharein the deficient protein or deficient functional RNA is deficient in amount or
activity in the subject, wherein the antisansa oligomar enhances constitutive splicing of a retained intron-containing pre-mRNA (RIC
pre-mRNA) encoding the targst pratein or the functional RNA, wherein the target proteln Is:(a) the deficient protein; or (b) a
compensaling protein which functionally augments or replaces the deficient proteln o in the subject; and whergin the functianal RNA Is:
(¢) the deficient RNA; or {d) a compensating functiohal RNA which functionally augments or replaces the deficient functional RNA In the
sublect; wherein tha RIC pre-mRNA comprises a retainad intran, an excn flanking the 5' splice site and an exon flanking the 3' splice
slite. and wherein the retainad intron |s spliced from tha RIC pra-mRNA encoding the target protain or the functional RNA, thereby
increasing production or activity of the target protein or the functional RNA in the subject; a compesition comprising an antisense
cligomer for use in a methed of treating & condition associated with PC-2 protein in & subject in need therscf, the method comprising the
stap of incraasing expression of PC-2 protein by cells of the subject, wherein the cells have a reteined -infron-containing pra mRNA (RIC
pra-mRNA) comprising a retained intron, an exon flanking the §' splice site of the retained Intron, an exon flanking the 3 splice sita of the
retained Intron, and wharein the RIC pre-mRNA sncodes the PC-2 prolein, the method comprising contacting the cells with the antisense
cligomer, wheraby the retained intron is constitutively spliced from the RIC pre-mRNA transcripts encoding PC-2 protein, theraby
increasing the lavel of mRNA enceding the PG-2 protsin, and increasing the expression of PC-2 protein, in the calls of the subject; a
pharmaceutical composition comprising: an antisense cligomer that hybridizes to a target sequenca of a deficient PKD2 mRNA,
franscript, wherein the deficient PKD2 mRNA transcript comprigas a ratainad intron, wherein the antisense cllgomer induces splicing out
of the retained intron from the deficient PKD2 mRNA transcript; and a pharr feally ptable excipient, diluent, of carrier, a
mathod of inducing processing of a deficient PKD2 mRNA transcript to facilitate removal of a retained intron to produce a fully processed
PKD2 mRNA transcript that encodes a functional form of a PC-2 protein, tha method comprising: {a) contacting an antisense oligomer to
a target cell of a subject; (b) hybridizing the antlsense cligomer to the deficient PKD2 mRNA transcript, whersin the deficient PKD2
mRNA transcript is capable of encading the functional form of & PC-2 protein and comprises at least one retained intran; (c) removing
the at least one retained intron from tha deficient PKD2 mRNA transcript to produce the fully processed PIKD2 mRNA transcript that
sncodes the fungtional form of PG-2 protein; and (d} translating the functional form of PC-2 protein from the fully processed PKD2 mRNA
transcript; a method of treating a subject having a condition caused by a deficient amount or activity of PC-2 protein comprising
administering to the subject an antisanse oligomer comprising a nuclectide sequence. However, these shared technical features do not
represent a contribution over the prior art.

Specifically, WO 2015035091 A1 to Cold Spring Harbor Laboratory discloses a method of treating disease in a subject in need thereot
{The present disclosure relales lo cornposilions and methods for inhibiting nonsense- mediated MRNA decay In a gene- specific
manner, for example in the treatment of diseases or disorders causaed by nonsense multations, Abstract), by increasing the expression of

Form PCT/ISA/210 (extra sheet) (January 2015)
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a target protein or functional RNA by cells of the subject (Inhibition of NMD results in an Increasa in levels of an mRNA...cytoplasmic
levals of the PTC-containing mRNA, Pg. 26, Lns. 1-10), wherein the cells have a retained intron-contalning pre-mRNA (RIC pre-mRNA),
tha RIC pre-mRNA comprising a rstained intron {mRMA splicing defects that causa retention of an intron (ar part of an intron) that atters
the reading frame, Pg. 18, Lns. 9-10), an exon flanking the 5' splice site, an exon flanking the 3' splice site (The minigenss are
constructed in a frame-preserving manner, including an initiation codon, with all Internal exons flanked by up to 300 nt of intronic
sequences, Pg. 44, Lns. 14-16; ASOs are specific to a region in a nucleic acid (8.9, MRNA) that is 5' to an exon-exon Junction in an
mRNA, Pg. 16, Lns. 3-4; EJC-protected areas were mapped in vitro to a reglon between -20 to -24 nt upstream of the 3' end of tast
exons, Pg. 16, Lng. 17-18), and wherein the RIC pre-mRNA encodes the target protein or functional RNA (eukaryotic cell comprises
mMRNA encoded by a nucleic acid that contains a disease-causing prematura termination codon (PTC), Pg. 22, Lns. 42-44}, the method
comprising contacling the calls of the subject with an antisensa cligomer (ASO) complementary to a targeted portion of the RIC
pre-mRNA sncoding the target protain or functichal RNA (The method invoives conlacting (a) a eukaryetic cell that comprises (i)
nucleic acid that conlains a di ing p tarmination codon (FTC) or a naturally-occurring premature termination codon
(PTC) and {ii) mRNA encoded by the nucleic acid with {b) an antisense oligonucleotide (ASO} specific to and sufficiently complementary
to a region of the MRNA, Pg. 1, Lna. 30-32, and Pg. 2, Lns. 1-3}, thereby increasing the level of mRNA encoding the target protein or
functional RNA (Inhibition of NMD results in an increase In levels of an mRNA...cytoplasmic levels of the PTC-containing mRNA, Pg. 26,
Lns. 1-10), and increasing the expression of the target protein or functional RNA in the calls of the subject (Inhibiticn of NMD results in
an increase in levels of an MRNA...cytoplasmic levels of the PTC-containing mRNA, Pg. 26, Lns. 1-10); a methad of increasing
expreseion of a target protain by cells having a retained-intron-containing pre-mRNA (RIC pre-mRNA), the RIC pre-mRNA comprising a
retalned intron intron (MRNA splicing defects that cause retention of an intron (or part of an intron) that alters the reading frame, Pg. 18,
Lns. 8-10), an exon flanking the 5' splice site of the retainad intron, an exon flanking the 3' splice site of the retained intron (The
minigenes are constructad in a frame-preserving manner, including an nitiatien codon, with all internal exans flanked by up to 300 nt of
intronic sequences, Pg. 44, Lns. 14-16; ASOs are specific to a ragion in a nucleic acid (a.g, MRNA) that is 5' to an axon-exon junction In
an mRNA, Pg. 16, Lns. 3-4; EJC-protected areas were mapped in vitro o a region between -20 1o -24 nt upstream of the 3" end of test
exons, Pg. 16, Lns. 17-18}, and wherein the RIC pra-mRNA encedes a protein, the method comprising contacting the cells with an
antisensa oligomer (ASC) complementary to a targeted portion of tha RIC pra-mRNA enceding the protein {The mathod involves
contacling {a} a eukaryotic cell that comprises (i} a nucleic acid that contalns a disease-causing premature temination codon (PTC) or a
naturally-oceurring premature termination codon (PTC) and (i) mRNA encoded by the nudeic acid with {b) an antlsense cligonucleotide
(ASQ) specific to and sufficiently complementary to a region of the mRNA, Pg. 1, Lns. 30-32, and Pg. 2, Lns. 1-3), thereby increasing
the level of MRNA the pratain (Inhibition of NMD resulis in an increase in levels of an MRNA....cytoplasmic lavels of the PTC-containing
mMRNA, Pg. 26, Lns. 1-10), and Increasing the expression of the protein in the cells {Inhibltion of NMD results in an increase in levels of
an mRNA__.cytoptasmic lavels of the PTC-containing mRNA, Pg. 26, Lns. 1-10); an antisensa cligomer comprising a saquence
(intraducing into the eukaryotic cell an antisensa oligonucieotide (ASO) speclfic to a region of the MRNA that is from about 1 to about 50
nucleotides upstream of the exon exon junction, Pg. 4, Lns. 15-17); a composHtion comprising an antisense oligomer for use in a methad
of incraasing exprassion of a target pratein or a functional RNA by cells {o treat Polycystic Kidney Disease in a subject In need thereof
(The method comprises administering to the Individual @ pharmaceutical composition comprising a tharapautically effective amount of an
AS0 that Inhibits NMD of the FTC-containing mRNA, Pg. 5, Lns. 13-15), associated with a defictent protein or deficient functional RNA,
wherein the deficient protein or deficlent functional RNA is deficient In amount or activity in the subject {specifically targeting a gena that
is associaled with a dissase or a gene that contains a disease-causing mutation (e.g, a nonsense mutation), In some embodiments, the
disease-causing mutation results in a pramature tetmination codon (PTC), Pg. 1, Lns. 22-24), wherein the antisense oligomer enhances
splicing of a retained Intron-containing pre-mRNA (RIC pre-mRNA) encoding tha target protein or the functional RNA (mRNA splicing
defects that cause retention of an intron (oF part of an intron) that alters tha reading frame, Pg. 18, Lns. 9-10), wherein the target protein
is:(a) the deficient protein; or (b} a compensating protein which functionally augments o replaces the deficient protein or in the subject
{The method comprises administering to the individual a pharmaceutical compesition comprising a therapautically effactive amount of an
AS0 that inhibits NMD of the PTC-containing mRNA, Pg. 5, Lns. 13-15); and wherein the functional RNA is: {c) the deficient RNA; or (d)
a compensating functional RNA which functionally augments or replaces the deficiant functional RNA in the subjact (The method
cornprises administering to the individual a pharmaceutical composition somprising a therapeutically effactive amount of an ASO that
inhibits NMD of the PTC-containing mRNA, Pg. 5, Lns. 13-15); wherein the RIC pre-mRNA comprises a retalned Intron (mRNA splicing
defects that cause ratantion of an intron {or part of an intron) that alters the reading frame, Pg. 18, Lns. 9-10), an exon flanking the 5'
splice slte and an exon flanking the 3 splice slte and wherein the retainad intron is spliced from the RIC pre-mRNA encoding the target
protain or the functional RNA (The minigenes are constructed in a frama-presanving mannaer, Including an initistion codoen, with all
internal exons flanked by up to 300 nt of intronic sequences, Pg. 44, Lns. 14-16; ASOs are specific 1o a region in a nucleic acid {.g,
mRNA) thatis 5 to an exon-axon Junction in an mRNA, Pg. 16, Lns. 3-4; EJC-protacted argas were mapped in vitro to a region betwaen
-20 to -24 nt upstream of the 3' end of test exons, Pg. 16, Lns. 17-18), thereby increasing production or activity of the targst protsin or
the functional RNA in the subject {Inhibition of NMD results in an increase In lavels of an mRNA...cytoplasmic lavels of the
PTC-containing mRNA, Pg. 26, Lns. 1-10); a composition comprising an antlsense oligomer for use in a method of treating a condition
associated with the protein in a subject in need therecf (The method camprises administering to the individual a pharmaceutical
composition comprising a therapeulically effective amount of an ASO that inhibits NMD of the PTC-containing mRNA, Pg. 5, Lns. 13-15),
the mathod comprising the step of increasing expression of the protein by cells of the subject {Inhibition of NMD results in an increase in
levals of an mRMA, . .cytoplasmic lovels of the PTC-containing mRNA, Pg. 26, Lns. 1-10), whersin the calls have a retained
-Intron-containing pre mRNA (RIC pra-mRNA) comprising a retained intron, an exon flanking the 5' splice site of the retained intron, an
exon flarking the 3' splice site of the retained Intron, and wherein tha RIC pre-mRNA encodes the prolein {The minigenss ara
constructed in a frame-preserving manner, including an initiation codon, with all internal exons fanked by up to 300 nt of intronic
gefquencas, Pg. 44, Lns, 14-16; ASQs are specific to a region in a nucleic acid (e.g, mRNA) that is 5' to an exon-sxon junction in an
mRNA, Pg. 16, Lns. 3-4; EJC-protectad areas wera mapped in vitro to a region between -20 to -24 nt upstream of the 3" end of test
exons, Fg. 18, Lns. 17-18), the method comprising contacting the cells with the antisanse oligomar (The mathod Involves contacting (a)
& eukaryotic csll that comprises (i) a nuclelc acid that contains a disease-causing premature termination codon (PTC)ora
naturally-occurring premature termination codon (PTC) and (i) mRNA encoded by the nuclelc acid with (b} an antisensa oligonucieotide
(AS0) specific to and sufficiently complementary to a region of the mRNA, Pg. 1, Lns. 30-32, and Pg. 2, Lns. 1-3}, thereby increasing the
level of mMRNA encoding the protein {inhibition of NMD rasults in an Increase in lavels of an mRNA. . .cytoplasmic levels of the
PTC-tontalning mRNA, Pg. 26, Lns. 1-10), and Increasing the expressicn of protein, in the calls of the subjact (Inhibition of NMD results
In anincrease in lavels of an MRNA...cytoplasmic lavels of the PTC-containing mRNA, Pg. 28, Lns. 1-10); a pharmaceutical composition
gomprising: an antisense oligomer that hybridizes to a target sequence of a deficient MRNA transcript (The method comprises
administering to the individual a pharmaceutical composition comprising a therapeutically effective amount of an ASQ that inhibits NMD
of tha PTC-containing mRMNA, Pa. 5, Lns. 13-15), wherein the deficient mRMNA transcript comprises a retained intron, wherein the
antisensa gligomer induces sphicing out of the ratained Intron from the deficient mRNA transcript (The minigenes are constructed in a
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frame-preserving manner, including an Initiation codon, with all intarnal exans flanked by up to 300 nt of intronic sequances, Pg. 44, Lns.
14-16; ABOs are specific 1o a region in & nucleic acid (e.g, mRNA) that s 5' to an axon-exon junction in an mRNA, Pg. 16, Lns. 34;
EJC-protacted areas were mapped in vilro to a region between -20 to -24 nt upstream of the 3* end of test exons, Pg. 16, Lns. 17-18);
and a pharmaceutically acceptable excipient, diluent, or carrier (The compositions comprising ASO(s) and aptionally additional drug(s)
can ba mixed with a pharmaceutlcally acceptable carier, alther taken alone or in combination with the one or more additional therapeutic
agents described above, Pg. 34, Lns. 23.25); a mathod of Inducing processing of a deficient mRNA transcript to facllitate removal of a
retained intron to produce a fully processed mRNA transcript that encodes a functional form of a protein {As described hersin, binding of
antisensa oligonudleotides (ASOs, e.g, uniform 2'-0-(2-methoxyethyl) (MOE) phosphorothioats-modified AS0s) to transcripts containing
PTCs interferes with the deposition of E.JCs af exon-exon junctions downstream of PTCs, thareby removing the landmarks that single
out PTCs. and inhibiting NMD in a gene-specific manner. Inhibition of NMD increases the availability of PTC-containing transcripts,
which Increases the efficacy of readthrough drugs, Pg. 7, Lns, 27-32), the method comprising: (a) contacting an antisanse cligormer to a
target cell of 2 subject {said method comprising contacting sald eukaryotic call with said ASQ, wherein the ASO hybridizes 1o a region of
the mRNA, Pg. 22, Lns. 45-46); (b) hybridizing the antfsense ollgomer to the deficiant mRMA transcript (wherein the ASQ hybridizes to a
region of the mRNA, Pg. 22, Lns. 45-46), wherein the deficient mMRNA transcript is capable of encading the functional form of a protein
and cempriges al least one retained Intron (MRNA splicing defects that cause ratention of an intron {or part of an intron) that alters the
reading frame, Pg. 18, Lns. 8-10); (c) removing the at least ona retainad Intron from the deficient mRMA transcript to produce the fully
processed mRNA transcript that encodaes the functional form of pratein (binding of antisensa oligenucleotidas {A$0s, e.g, uniform
2-0-(2-methoxysthyl) (MOE) phosphorothivate-modified ASOs) to franscripts containing PTCs interferes with the deposition of EJCs at
exon-exon Junctions dewnstream of PTCs, thereby removing the landmarks that single out PTCs. and Inhibiting NMD in a gane-specific
manner, pg. 8, Lns, 27-30); and (d) translating the functional form of protein from the fully processed mRNA transcript (MRNA expressed
from such a gene, thereby increasing tha levals of available mRNA and rasulting in increased lavels of the functional truncated proteln,
Pg. 28, Lns. 10-12); a method of treating a subject having a condition caused by a deficient amount or activity of pratain comprising
administering to the subject an antisense cligomer comprising a nucleotide sequence (The method comprisas administering to the
individual & pharmaceutical composition comprising a therapeutically effactive amount of an ASO that inhibits NMD of the
PTC-containing mRNA, Pg. 5, Lns. 13-15), wherein the antisense oligomer enhances constitutive splicing {Thus, in some aspects it is
beneficlal to block or inhibit NMD of tha mRNA expressed from such a gene, thereby increasing the levels of available mRNA and
resulting in intreased levels of the functional wuncated pretein, Pg. 28, Lns. 10-12).

Further, US 2014/0349290 A1 to Athena Diagnostics Inc. et al, discloses ireating Polycystic Kidney Disease (Autosornal dominant
palycystic kidney disease (ADPKD), Para. [0004]; The identification of mutations associated with ADPKD provides conclusiva diagnostic
information. ..but also In the early detection for traatment with new agents that may be Indicated for use carly in the course of the
disease, Para. [0010}), comprising a retained intron is constitutively spliced from a RIC pra-mRNA snceding a target protein or functional
RNA, (or chenges nudleotida sequence involved in transcription or franslation of the PKD1 or PKD2 nucteotlde sequenca; for example, a
change that resulls in altered splicing of a PKD1 or PKD2 gane transcript into an mRNA, Para. [0032)), a PC-2 RIC pre-mRMA, and a
PKD2 RIC pre-mRNA (Thirty participants had either an In-frame deletion or at least cne amino acid substitution desmed likely to be
pathogenic (Tables S and 6). A total of 8 unigue in-frame deletions (6 in the PKD1 gene and 2 in PKD2 gane) wers datacted (Table 6}, In
each case, the deletion affected ane or more residues fully or highly conserved betwean Fugu rubripes (Fugu fish) and Mus musgulus
(mouse) polycystin proteins, Para. [0053]).

The Inventions listed in Groups I+ therefars lack unity under Rule 13 bacause they do not share a same of corresponding special
technical features.
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