COMPOSITIONS FOR TREATMENT OF CONDITIONS AND DISEASES ASSOCIATED
WITH POLYCYSTIN EXPRESSION

CROSS-REFERENCE
[0001] This application claims the benefit of U.S. Provisional Application No. 63/145,288, filed
February 3, 2021, which is incorporated herein by reference in its entirety.

BACKGROUND
[0002] Alternative splicing events in genes can lead to non-productive mRNA transcripts which in turn
can lead to aberrant protein expression, and therapeutic agents which can target the alternative splicing
events in genes can modulate the expression level of functional proteins in patients and/or inhibit
aberrant protein expression. Such therapeutic agents can be used to treat a condition or disease caused by

protein deficiency.

SUMMARY

[0002a] Described herein, in certain embodiments, is an in-vitro method of modulating expression of

polycystin in a cell, the method comprising contacting the cell a composition that comprises an agent or a

vector encoding the agent, wherein the agent comprises a sequence that is the reverse complement

sequence of a target sequence of a pre-mRNA, whereby binding of the agent to the target sequence

modulates splicing of the NMD exon from the pre-mRNA, thereby modulating the level of a processed

MRNA that is processed from the pre-mRNA, and modulating the expression of polycystin in the cell,

wherein the polycystin is encoded by a PKD2 gene.

[0002b] Described herein, in certain embodiments, is a composition comprising an agent or a vector

encoding the agent, wherein the agent comprises a sequence that is the reverse complement sequence of a

target sequence of a pre-mRNA, wherein the agent (a) binds to a target sequence of the pre-mRNA that is

transcribed from a target gene and that comprises a non-sense mediated RNA decay-inducing exon

(NMD exon), and (b) modulates splicing of the NMD exon from the pre-mRNA, thereby modulating the

level of a processed mRNA that is processed from the pre-mRNA, and modulating expression of a target

protein in a cell having the pre-mRNA, wherein the pre-mRNA is encoded by a PKD2 gene.

[0002c] Described herein, in certain embodiments, is the composition as described herein for use in

therapy.
[0002d] Described herein, in certain embodiments, is a use of the composition as described herein, in

manufacturing a medicament for treating a disease or condition in a subject in need thereof.

[0003] Described herein, in certain embodiments, is a method of modulating expression of a target
protein in a cell having a pre-mRNA that is transcribed from a target gene and that comprises a non-sense
mediated RNA decay-inducing exon (NMD exon), the method comprising: contacting an agent or a
vector encoding the agent to the cell, whereby the agent modulates splicing of the NMD exon from the
pre-mRNA, thereby modulating the level of a processed mRNA that is processed from the pre-mRNA,
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and modulating the expression of the target protein in the cell, wherein the target protein is encoded by a
PKD2 gene.

[0004] Described herein, in certain embodiments, is a method of treating or reducing the likelihood of
developing a disease or condition in a subject in need thereof by modulating expression of a target
protein in a cell of the subject, comprising: contacting an agent or a vector encoding the agent to the cell
of the subject, whereby the agent modulates splicing of a non-sense mediated mRNA decay-inducing
exon (NMD exon) from a pre-mRNA that is transcribed from a target gene and that comprises the NMD
exon, thereby modulating the level of a processed mMRNA that is processed from the pre-mRNA, and
modulating the expression of the target protein in the cell of the subject, wherein the target protein
encoded by a PKD2 gene.

[0005] In some embodiments, the target protein is polycystin 2.

[0006] In some embodiments, the disease or condition is a disease or condition associated with a
deficiency in amount or activity of polycystin 2. In some embodiments, the disease or condition is a

disease or condition associated with a deficiency in amount or activity of polycystin 1.



the main start codon of the processed mRNA. In some embodiments, the mRNA secondary structure
comprises a stem, a stem loop, a Guanine quadruplex, or any combination thereof. In some embodiments,
the agent does not bind to the main start codon. In some embodiments, the agent binds to at least one
nucleotide of the main start codon. In some embodiments, the agent inhibits or reduces formation of a
secondary mRNA structure comprising the at least one nucleotide of the main start codon of the
processed MRNA. In some embodiments, the agent inhibits or reduces base-pairing of the at least one
nucleotide of the main start codon of the processed mRNA with another nucleotide of the processed
MRNA, optionally wherein the another nucleotide is another nucleotide of the 5' UTR of the processed
mRNA. In some embodiments, the translation regulatory element comprises at least part of an upstream
open reading frame (UORF). In some embodiments, the agent promotes formation of a secondary mRNA
structure that involves the at least part of the uORF. In some embodiments, the translation regulatory
element comprises an upstream start codon. In some embodiments, the agent promotes formation of a
secondary mRNA structure that involves base-pairing with at least one nucleotide of the upstream start
codon. In some embodiments, the agent does not bind to the upstream start codon. In some embodiments,
the agent binds to the upstream start codon. In some embodiments, the agent promotes or increases
formation of a secondary mRNA structure comprising the at least one nucleotide of the upstream start
codon. In some embodiments, the agent promotes or increases base-pairing of the at least one nucleotide
of the upstream start codon with another nucleotide of the processed mRNA, optionally wherein the
another nucleotide is another nucleotide of the 5' UTR of the processed mRNA. In some embodiments,
the translation regulatory element comprises a Guanine quadruplex formed by a G-rich sequence of the
processed MRNA. In some embodiments, the agent inhibits formation of the Guanine quadruplex. In
some embodiments, the G-rich sequence comprises at least a portion of 5’ untranslated region (5° UTR)
of the processed mRNA. In some embodiments, the G-rich sequence is present in 5’ untranslated region
(5’ UTR) of the processed mRNA. In some embodiments, the G-rich sequence comprises a sequence
according to the formula Gx-N1-7-Gx-N1-7-Gx-N1-7-Gx (SEQ ID NO: 227), where x>3 and N is A,
C, G or U. In some embodiments, the G-rich sequence comprises a sequence
GGGAGCCGGGCUGGGGCUCACACGGGGG (SEQ ID NO: 228). In some embodiments, at least one,

two, three or all four of the Gx sequences are structured, present in a secondary structure, or base-paired

with another nucleotide, optionally wherein the another nucleotide is a C or a U. In some embodiments,
the agent relaxes, promotes deformation of, or inhibits or reduces formation of the Guanine quadruplex.
In some embodiments, the agent relaxes, promotes deformation, or inhibits or reduces base-pairing or a

structure of at least one,
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exon 3 (black bar), and thus, is longer than the corresponding canonical exon 3 (black bar). Consistently,
the intron resulting from the splicing at the alternative 5’ splice-site (alt 5’ ss) is shorter than the
corresponding canonical intron 3. FIG. 4C shows RT-PCR using RNA from human kidney mixed
epithelial cells and human kidney cortical epithelial cells treated with either DMSO (-) or cycloheximide
(CHX) (+). Primers were positioned in exon 2 and 4.

[00189] FIG. 5 depicts ASO walk design for the NMD exon inclusion event. The shaded nucleotides
correspond to the NMD-inducing exon 2X. FIG. 5 discloses SEQ ID NOS 263-265, respectively, in order
of appearance.

[00190] FIGs. 6A-B depict the ASO walk design for the Alt 5°ss event. The shaded nucleotides

correspond to portion of the extended exon 3 that results from the selection of the indicated Alt 5’ss.

*alt_5 ss refers to an alternative 5 splice site. FIG. 6 discloses SEQ ID NOS 266-270, respectively, in

order of appearance.

[00191] FIG. 7A depicts the changes in productive PKD2 mRNA using primary renal mixed epithelial
cells transfected for 24 hours with the indicated ASOs (see macrowalk of FIGs. 6A-B) at 80nM.
[00192] FIG. 7B depicts the changes in nonproductive PKD2 mRNA using primary renal mixed
epithelial cells transfected for 24 hours with the indicated ASOs (see macrowalk of FIGs. 6A-B) at
80nM.

[00193] FIG. 8A depicts the changes in productive PKD2 mRNA using primary renal mixed epithelial
cells transfected for 24 hours with the indicated ASOs (see macrowalk of FIG. 5) at 80nM.

[00194] FIG. 8B depicts the changes in nonproductive PKD2 mRNA using primary renal mixed
epithelial cells transfected for 24 hours with the indicated ASOs (see macrowalk of FIG. 5) at 80nM.
[00195] FIG. 9A - FIG. 9E illustrate ASOs targeting two events to increase productive mRNA and
protein production. FIG. 9A depicts the effect of combination of ASOs on non-productive exon inclusion
NMD event utilization. FIG. 9B depicts the expression of EX2-EX3 productive mMRNA with ASO
combinations. FIG. 9C depicts the effect of combination of ASOs on non-productive alternative 5’ss
NMD event utilization. FIG. 9D depicts the expression of EX3-EX4 productive mRNA with ASO
combinations. FIG. 9E depicts the quantification of Polycystin 2 (PKD2) protein western blots after
treatment with ASO combinations.

[00196] FIG. 10 illustrated an upstream open reading frame macrowalk of PKD2. Shaded nucleotides
correspond to the upstream open reading frame and the canonical start codon, respectively. FIG. 10
discloses SEQ ID NO: 271.
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[00331] In some embodiments, an ASO of the disclosure is coupled to a dopamine reuptake inhibitor
(DRI), a selective serotonin reuptake inhibitor (SSRI), a noradrenaline reuptake inhibitor (NRI), a
norepinephrine-dopamine reuptake inhibitor (NDRI), and a serotonin-norepinephrine-dopamine reuptake
inhibitor (SNDRI), using methods described in, e.g., U.S. Pat. No. 9,193,969, incorporated herein by
reference.

[00332] In some embodiments, subjects treated using the methods and compositions are evaluated for
improvement in condition using any methods known and described in the art.

[00333] In some cases, a therapeutic agent comprises a modified sSnRNA, such as a modified human
snRNA. In some cases, a therapeutic agent comprises a vector, such as a viral vector, that encodes a
modified snRNA. In some embodiments, the modified SnRNA is a modified U1 snRNA (see, e.g., Alanis
et al., Human Molecular Genetics, 2012, Vol. 21, No. 11 2389-2398). In some embodiments, the modified
snRNA is a modified U7 snRNA (see, e.g., Gadgil et al., J Gene Med. 2021;23:e3321). Modified U7
snRNAs can be made by any method known in the art including the methods described in Meyer, K;
Schiimperli, Daniel (2012), Antisense Derivatives of U7 Small Nuclear RNA as Modulators of Pre-mRNA
Splicing. In: Stamm, Stefan; Smith, Christopher W. J.; Lihrmann, Reinhard (eds.) Alternative pre-mRNA
Splicing:  Theory and Protocols (pp. 481-494), Chichester: John Wiley &  Sons
10.1002/9783527636778.ch45, incorporated by reference herein in its entirety. In some embodiments, a
modified U7 (smOPT) does not compete with WT U7 (Stefanovic et al., 1995).

[00334] In some embodiments, the modified sSnRNA comprises an sSmOPT modification. For example,

the modified sSnRNA can comprise a sequence AAUUUUUGGAG (SEQ ID NO: 229). For example, the
sequence AAUUUUUGGAG (SEQ ID NO: 229) can replace a sequence AAUUUGUCUAG (SEQ ID
NO: 230) in a wild-type U7 snRNA to generate the modified U& snRNA (smOPT). In some

embodiments, a SmOPT modification of a U7 SnRNA renders the particle functionally inactive in histone

pre-mRNA processing (Stefanovic et al., 1995). In some embodiments, a modified U7 (SmOPT) is
expressed stably in the nucleus and at higher levels than WT U7 (Stefanovic et al., 1995). In some
embodiments, the SnRNA comprises a U1 snRNP-targeted sequence. In some embodiments, the SnRNA
comprises a U7 snRNP-targeted sequence. In some embodiments, the sSnRNA comprises a modified U7
snRNP-targeted sequence and wherein the modified U7 snRNP-targeted sequence comprises sSmOPT. In
some embodiments, the modified ShRNA has been modified to comprise a single-stranded nucleotide
sequence that hybridizes to a PKD2 pre-mRNA. In some embodiments, the modified SnRNA has been
modified to comprise a single-stranded nucleotide sequence that hybridizes to a PKD2 mRNA.

[00335] In some embodiments, the modified ShRNA has been modified to comprise a single-stranded

nucleotide sequence that hybridizes to a target region of a PKD2 pre-mRNA or a
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TACTCAAGCTTCCTGAGGGCAGGGATTCTATTTTGTTAACTGCTGTATTCTCA
AAGCCTTGAACAATGCCTCATATGTAAAGATACTAATA (SEQ ID NO: 231)

Alternative splice site event

Canonical
exon
chra
88036220
88036353

TGACCTACGGCATGATGAGCTCCAATGTGTACTACTACACCCGGATGATGTC
ACAGCTCTTCCTAGACACCCCCGTGTCCAAAACGGAGAAAACTAACTTTAAA
ACTCTGTCTTCCATGGAAGACTTCTGGAAG (SEQ ID NO: 232)

Canonical
intron
chr4
88036354
88038250

gtatttgcaaataactttgaaagtacctctctatcacagaaaattgttcatttggcttcatcatttcaatgcatgagtatcgacaggacc
tgctttgcatttaacactgtgtgagacgtaagttatggtgagttgttagaagttactgttcctactctcaaagggggtaaactaacatt
gagaactttgcctgtgecttgeactgtgctgagtgtttcatatcttaccttatttaatttctatagtctaactctataaggtaagtactaag
actatgccctagtttgttaatgaggaaaatgagattcaggatgtttaaatgcgtatggtcacatggctagggaacaagaaaaattg
atttttttctagcctgacagctacttcatcctagtttgtaattcattccatgagtcaagattcaataaatatttattgagaatctcctagaat
gtaaggccaatgaagggeagtgtggttettctgtettgettcgecttttgtgttttgtetetttgttgatgatggeatgtatceccagete
ttagaacagtgcttgattcaaagtaagcacattctttcaaaggtctgctgttggtggggcttggtggetcacgectgtaateccage
actttgggaggccaaggcaggaggattgctttagcccaggattttgaaaccagctgggceacaacatagtatgactttgtctctcca
aaaaagttaaagaattagcagggtgtggtggtacacacctgcagtcccagctactcaggaggctgaggtgggagaatcactty
agcgattgcttgaggtcaaggctgcagtgagccatggcecatgctactgeattccagetggggcaacagagtgagacectttete
aaaaaaaatcccccccaaaaaaaaacccaaaaacaaacaaaaaaggtetgctgtigtgaagttcaacccaatcecagecccttee
caagttgtcacaaattccaacgtagttaacagtataccaatgagtgataccacaggaaaaatattaaactgatctgagggatatgg
ggcttggaatctaagaaaattggaagggaaattgaaaaggaaattattatttctccttggggagatagtttctaaaattcttactaca
ccetggggtcagagctgttgattttaaggatagagacaactgagtcacaggaaactattcatatataaaagtacctggceatccaaa
accacacttgtataatatgaatctttcaccatctgagtagggcaaatcagtctatctctgttgatcatctgacaaggatagcacactg
agaaatagatctgtcttccctacaggcatagctagttgtacaaactaacaagagacttttgtatacacattccatgatgataaatgcee
aatcactaaagggacgaggagggattggagagttcaccatacagcaaaatagtccagacaggtgaaaggtctatcaaatgeca
ggctggtaatcaaaactgtagecttttctctaaacaaagtttagaaccatgattgtgtgggacattattttaataagggaaagtgeag
ttaatcatgaccccacctttagtccaagaacaaaaatcagagcetgccacgtattaagtacccactctgtgecaggtgcagtaacta
tgcaaaagatgggttttccagatgcaagaaccttggttcagaggaccctgctcaaggectcatagctaacaaatgatggggceaa
gatgctatcccaaatctctctgacaacaaaactcattcttatcactctactattttcatagagttgccaaatgcettggttatgcaaacga
tgcaggcaggggcaagacageggctgagcttggaactttttcagagatgtttectttgettttag (SEQ 1D NO: 233)

Exon
resulting
from
splicing at
the alt 5” ss
chra
88036220
88036480

TGACCTACGGCATGATGAGCTCCAATGTGTACTACTACACCCGGATGATGTC
ACAGCTCTTCCTAGACACCCCCGTGTCCAAAACGGAGAAAACTAACTTTAAA
ACTCTGTCTTCCATGGAAGACTTCTGGAAGGTATTTGCAAATAACTTTGAAA
GTACCTCTCTATCACAGAAAATTGTTCATTTGGCTTCATCATTTCAATGCATG
AGTATCGACAGGACCTGCTTTGCATTTAACACTGTGTGAGACGTAAGTTATG
(SEQ ID NO: 234)

Intron
resulting
from
splicing at
the alt 5 ss
chra
88036481
88038250

gtgagttgttagaagttactgttcctactctcaaagggggtaaactaacattgagaactttgectgtgecttgcactgtgetgagtgtt
tcatatcttaccttatttaatttctatagtctaactctataaggtaagtactaagactatgccctagtttgttaatgaggaaaatgagattc
aggatgtttaaatgcgtatggtcacatggctagggaacaagaaaaattgatttttttctagcctgacagctacttcatcctagtttgta
attcattccatgagtcaagattcaataaatatttattgagaatctcctagaatgtaaggccaatgaagggceagtgtggttettetgtctt
gcttegecttttgtgttttgtetctttgttgatgatggcatgtatccceagcetcttagaacagtgcttgattcaaagtaagcacattetttc
aaaggtctgctgttggtggggcttggtggetcacgectgtaatcccageactttgggaggecaaggcaggaggattgcetttage
ccaggattttgaaaccagctgggcacaacatagtatgactttgtctctccaaaaaagttaaagaattagcagggtgtggtggtaca
cacctgcagtcecagctactcaggaggcetgaggtgggagaatcacttgagegattgettgaggtcaaggetgcagtgagecat
ggccatgctactgcattccagetggggcaacagagtgagaccctttctcaaaaaaaatcccccccaaaaaaaaacccaaaaac
aaacaaaaaaggtctgctgttgtgaagttcaacccaatccagecccttcccaagttgtcacaaattccaacgtagttaacagtata
ccaatgagtgataccacaggaaaaatattaaactgatctgagggatatggggcttggaatctaagaaaattggaagggaaattgy
aaaaggaaattattatttctccttggggagatagtttctaaaattcttactacaccctggggtcagagctgttgattttaaggatagag
acaactgagtcacaggaaactattcatatataaaagtacctggcatccaaaaccacacttgtataatatgaatctttcaccatctga
gtagggcaaatcagtctatctctgttgatcatctgacaaggatagcacactgagaaatagatctgtcttcectacaggceatagcta
gttgtacaaactaacaagagacttttgtatacacattccatgatgataaatgccaatcactaaagggacgaggagggattggaga
gttcaccatacagcaaaatagtccagacaggtgaaaggtctatcaaatgccaggctggtaatcaaaactgtagecttttctctaaa
caaagtttagaaccatgattgtgtgggacattattttaataagggaaagtgcagttaatcatgaccccacctttagtccaagaacaa
aaatcagagctgccacgtattaagtacccactctgtgccaggtgcagtaactatgcaaaagatgggttttccagatgcaagaace
ttggttcagaggaccctgctcaaggcctcatagctaacaaatgatggggceaagatgctatcccaaatctctctgacaacaaaact
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cattcttatcactctactattttcatagagttgccaaatgcttggttatgcaaacgatgcaggcaggggcaagacagcggcetgagcet
tggaactttttcagagatgtttcctttgettttag (SEQ ID NO: 235)

NMD exon event

NMD exon
chra
88031085
88031140

GCTACCATACTCTAAAGATAGAGCCACAGATCCCAGTCAGCCATGTGATTAT
GAGG (SEQ ID NO: 236)

Canonical
intron
containing
NMD exon
chra
88019572
88036219

gtaagtagaatatttccttgcactaatgggaaagttttgaaaagatttgacctatccaaatcataattaaaaggaagtgtgtatgcac
cagaggggcaactgggaagttaccttcttacctttgtttttaattctaatatttttatttgggcatttgtttattgactatcttcctatggtag
aatgcaagctttataagagaagggacgtgatttgttctctgctgtaccccecatttcccaaaactgcagatggcaacagaaggctet
gaaaaatatataagaaagaatttttctaattgtgactaaattgtgaccaaatgctaagtgactgtggacttgegtttaacacaggacg
ggagaggcaaagagttcaattccaatttagaatttggtcaagttctcttctgcactctggtaaacattaattaaaaatcagcattatct
gaccagccagttcatcgtcagtggtggtgattttcactatgagatacgcgtggcaacttgccagacaccaagaaaccaagttaga
ggatttttgtattagattccttaacaatgaatacagtatcaccattattacagtatcatcattattgtcatactattattatatcagttaacat
aaagtctgcataagaattgtttccagaaaaatgactttccaaatttaactttcaggaaatacaaataatgctactaatattgcttttattg
gcgtatacatgtaatatccecttcttttggatttggatatgttgtgtcattgectcattttaattcattatttcttctcaatctttaataattget
ggacttttactccacaagaaacttgctataggcccatctctttegtcttctttecttctttcagttegtctteccatectetggtaggggg
aggggagggatgcctgagcgagagactagetgtaggaaccatttgtctcaaagtccagaaagecacaggtgatggatttgtect
ctgaatcaaagggcgttcgatgatggatttctgtcatgtctcatctaaagtcttcacgagaacagatgaggaageagttttatgace
ccagagcctcctaccaaactcctctgagaaaaggtttccttttttttttttttttttaaattagagacagagtcttgatctgtttcacagge
cggagtgcagtggcacaatcatagctcactgcagectcgagctectaggettcagtgatectcccacctcagtcacccacgtag
ctgggactacagctgcacaccaccatgcccagctaacttttaaaacatttttgtagaggtggggtctcactttgetgectatactggt
ctccagctcctagcttcaagtgatectectgecttggaagttctgggattataggcatgagecactgcacccagectggatgtgat
atttttatgttttaaattgttagagtttagaaacttgagattgagtttgctgcctgcattaaaatgatgcttaaacattaaactgcagtgg
ccttaaatattaacaagttgattagaattactaagttcttttcaagctttacatatacagacaaatttcttatgcaaaatagaaggtaacc
cctgtacgtaagtctagaatttcagcagtccccaaaactgactgagcattagaatcactctgattttaaaatacatatgtggttttccg
agatctactaacagagcctccataatgtagcctagagaaacgagttttcagatgtagtgataaatttggaaggtaagtcagagaa
gtaagctgaagacagagttttaggaaatatgcctaaagtcacataatgaattggttttcttgtttatttgagaatattgtcgctttttgttc
tttttcatgcaaatcacattttatttcttatgtgagtagctatatatttaaaaattttgtttttggaatattgtagaatctctacttaagaaagt
atcttagcagtcatatggtctgacctcactgaatgctaaattctctttaaaacatcegtctcagatggttactcatactgectctgattg
aacaagagtcccaggttaagggacttacttctttgaaatcgttcatttcatttttctacagctatgttagaaagttcgtecttagcagtg
aagccagagtctatctcttataacttctacccagttgcaccctccaagectacctataccaagtatcttttttccacgttgcttttccaat
tcagctcttcgcaagtttggagacaaatacctaatctectctaagecttctccaggttaagectttceagttcatccagctgttgattat
gtgattggagacacaagtttgagtaactcccatgatggaaagtccctctggtgaatgttctgttcatcagagtccctaagaaagea
catgagcctcaccatggtgagtggggccatgagattcctaaaccagacactacactgtggettgtgcaacctaccatggecaga
ctcatgaggctgtttcatcatataaataattccttagtctcttcaccaaaaactgtgaagcactgtgtcccccagetgtatgtgageta
gcctgggaccatagtggaggactcctctttcaaccctgttaaatttcatcttgttaggatctgeccatttttccattctgttgaaattate
ttggaactggattcattcatctcacatcagctactccccgaagcectcacagtatcagcagagttattatctctatccatatecttgtaa
attattaaactaaaaaagattggtctaagaacatcagtccattaatcaaggctctttggttggagttcacttcattatattatcatccag
ctcagagtgttcataaacaagatgataggaaagacttttccaaatgectgtctgagtaattcceccattectgtgatctgtgagetgt
tgaccagattaaaaaggaagtgagaataaccaggcaagatttactcctagcaaaaccttactggcttctagtgactgagtectttc
cctattgcttaccagctatctttttaattactagttttaaaatcttgccagcaatgtcaatatcaaatgaccaagaatatcaaactcatta
ctctgtatgtaaatgagatagtgtacttacccctatggcttaagtattaggctgttcttgcattgecctaaatacctgagactgggtaa
tttataaaaaaagaggtttggccaggcactgtggatcaggectgtaatctcagceactttgtcaggctgaageaggtgtaatggtga
gccaagagttcaaacttagcctggacaacaaggtgaaaccecctetctgcaaaaaatacaaaaattatctgggeatggtggeat
gcacctgtagtcccagecacccaggaggetgaggtgggaaaattgtttgaagetgggagtcagtgattgcagtgagecatgatt
gcaacactgcactccatccagectgggcgacagagcaagaccctgtctcaaaaaataaataaatgaataaataaataaaataaa
taaataaatagaaaagaaaaagaaagaaaagagatttatttgcctcatggttctgcaggcetgtaagggaagceatagcetccageat
ctgcttctggggaggectcaggaagctgttactcatggcagaaggtgaagcaggagcttgcacatcatgtggcaaaagcagga
gcaagagagagagaatggggcagggaagaagccccacacttttaaatgaccagatcgcatgagaaatcactcgttacctcaa
ggacagtaccaagaggatggtactaaattcctgagaaatccacccecatgatctgatcacctegtaccaggecccgecttcage
attggggattatgtttcaacatgagatttggatggggacaacatccaaactatatcaccttgcatagtaggtagggttttaaaaagc
agtttggcacagtaagaaaagtacagattttttttgcatcagacagacctgagttaaaatcccagcttcactgctaacatgctaggt
aaatgtgggcaagttaattaacatttctaagcctttgtttcctcactggtaaaacaagtatttggaaatatcattgtgaagattagaaat
aatacatgaaaagatcctaggatgctgtctgtcatacagtagtagtagtaagaagttattcttgccaaagattgttgagaatggeag
aattatctcagttctaagagctatagtttctaattatttgagcctagactcagattcatttggagcagctaactgctcaccaagagctta
ttttccatcttaccaatgaggttatgtgccctgtgtttttaaaatcagtctacttaaccaagagaacagaaatgacatgagaattaagt
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cctggggacactatgaactcctcttcttgagtgcagagatcacgtcttgttcatcttcatgcccaataccttgttccataaatatgaat
ggattagaattctaaactcttaactctgccccaagacagttctgagaggtagtaagtcatataacacctgaagaggactgttcttgt
cctaattacattaggttataagatgacaggtgagggagccaaaccagggggcectggaaattattcatacatctctagatacagtat
acaagttgtgtgtattatgtgtatttactctgtaattgattgcttgagatgaacccccaaacacactegtgtttggatcattattatctac
ccttctccttaaataatcttaatttcctatgatgcttgaaagggaaagaggggecaggtgtggtggttcacacctgtaatcccagea
ctttgggaggctgaggtgggageatcacctgaggtctggagttcaagaccaacctgaccaacatggtgaaaccetgtetetact
aaaaataaaaaatcagctgggcatggtagcacatgcctgtaatcccagetacttgggaggetgaagtgggagaatcgettgaac
ctgggagggggaggttgcagtgagecgagatcactccattgcactccagactgggcaacaacagtgaaactcegtctcaaaa
aaaaaaaaaaaaaaaaggcagagtggggaagagagcetgcatgaaggagagatttactaaatagtacttaatcccaaaataattt
ctataggtttgaatatgatccctgaaatttattataggttcaggtaagtattaatcacgggtattcagaactgtggtttaaaaaatgtat
agaacatgtttccttccccttgaaactttttatcagctaattataggaattatattatacctgcaatcattaaagtccagaatgagacag
tacttggtaaagtgctgaaatttataataaatgcattatagcaatccagttaaggaggaagagccaccattattgaacatttgttaagt
gtcagccattgtactagataaattttagttattatttttatttaggcaccaaaaaatccatgggatagttggttatccccatcttactgaa
gaggaaactgaagctcagaaagtttaagcaacttgcacaggtcacatagcaagtaaggagcatggccaggaatcagaccctg
atctcctttggtctactaagcttgcaaaggatcttcccgectecttccaagaccattcaatattatcagtaaatgtccatggcaaggat
gtagttcgagttatagggttccattcaagatatgattggtaggtgggaagcagatatgtctgtgtcaatcagtatcctggaagaagg
agatgatgaactcaagtggtgattaagggaagtttaatgaagggactatttacagagatgtggtggggttaagagaaccaacaa
ggggaagtgatgcactcaaaaagttactacctccaggctttaggggattgggggagggagtggeacagtgtgaacccagtgtg
gttgtgagaaaagggattccctcagcagecatggecaaggttagagtctecactgccaaactgcatccaggtggtgagggaat
ggagaataggggtggggtaacaaactctgacctcggtatccccaaagggcaaaggattccaggtggtacagttcgtaaagatt
agcctcagggcacagaacagggcagagaagaatggagaattgatctggaggaaacaaacaatggcttgeccatgttattgca
gggagagtaggctggtgtgcacagcaggagggtggggageccagceatatagetgtgttggggectgtgcagatcagecteac
tggcagggaggatctgagccgagaggtggtggaagatgaaatcgagtaggcatgttggtagtcctaaatatcaagtaaacgtte
ctgatcttacattgatactcaatagtaagccaattttgtttcccataagccaatattaatattacgtatttcttttataagccagagatata
gagagataccctagaagaatgataggggaaaggaaggcaagggtgagagaagaccttgtgtgaatttgtccaaaatgtttatce
acaggaacaatccctttgtgaaggctgctggtatgtgaatgtgtgceggttcecttggggegttcatttggatctttetgtgttecag
(SEQ ID NO: 237)

Table 3. Sequences of exemplary PKD2 pre-mRNA transcripts and mRNA transcript sequences

PKD2

pre-
mRNA
transcript

premrna AGGCGGCGGCGGGCGCCGGGAAGAAAGGAACATGGCTCCTGAG
ENST0000 | GCGCACAGCGCCGAGCGCGGCGCCGCGCACCCGLCGLGLCCGGAC

0237596.7 | GCCAGTGACCGCGATGGTGAACTCCAGTCGCGTGCAGCCTCAGC
AGCCCGGGGACGCCAAGCGGLLCGLLLGLGLeeeaearaeeasasA

CCCGGGCCGGCTGATGGCTGGCTGCGCGGLCCGTGGGLCGCCAGCC
TCGCCGCCCCGGGCGGCCTCTGCGAGCAGCGGGGCCTGGAGATC
GAGATGCAGCGCATCCGGCAGGCGGCCGCGCGGGALCCCCeeaaG

CCGGAGCCGCGGCCTCCCCTTCTCCTCCGCTCTCGTCGTGCTCCC
GGCAGGCGTGGAGCCGCGATAACCCCGGCTTCGAGGCCGAGGA

GGAGGAGGAGGAGGTGGAAGGGGAAGAAGGCGGAATGGTGGT

GGAGATGGACGTAGAGTGGCGCCCGGGCAGCCGGAGGTCGGCC
GCCTCCTCGGCCGTGAGCTCCGTGGGCGCGCGGAGCCGGGGGLT
TGGGGGCTACCACGGCGCGGGCCACCCGAGCGGGAGGLGGLGL
CGGCGAGAGGACCAGGGCCCGCCGTGCCCCAGCCCAGTCGGCG

GCGGGGACCCGCTGCATCGCCACCTCCCCCTGGAAGGGCAGCCG
CCCCGAGTGGCCTGGGCGGAGAGGCTGGTTCGCGGGCTGCGAGgt
aagagcgcgcgaccegeageggcagatgcacgaaccagaacggecggegecggecggggecatege
ccgetgeggeageteccegggctecatetegeatcecctetgegttcegecteecttggaagegceatteece
acctccgetagtgetgecctatttccggtacccagegeggaattceactgcetettttgttggtgeatatttattgg
atacctccttcttcaggatatgtcaccatagtcttttttactgaaaattagtgaaagcctaattagagtgaaagag
tacatctgggttttgtttttttttttcttgtagaggaaaaaatgaacattacttgtgtaactgatggtagttgcaactg
catatttgccaatgtcacaaaatctaaaggaaaatgttatagtcacccgtggtttccttcttgectggacactce
attgtcccgggctgaaaagggtagcagtacagtgcatataatgtcaagttgtgggaggagtgtggcagattgy
tcattggtgcatttttttggtgatgtgtgtggttgttttgaggagtgggagctgttaagaacaccacaaatagaat
aaaataatatcgtgaagttatttggccgtttctaattctagacatttttctaaaaacagttgcaaaggaaagatta
cattgttttaaaaaaatttgaagtatgtttttaaataactaaattaatgttctttgaaattccaccaaaatgatgaagt
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CCCTTTGGGCCCCGAAATGGAACCGCgtaagtgtctgtgactcattgccactcggtg
atattcattcatttattctctgaactcccaccattcattcattcattccctgacaccttcaccaaggcaaaaataag
ttcagtgactcttcagtgcttatatttaaaccttggccaacttgacctttgacttcttaagttttcactacttcttage

cttcttttagtttctacatgcatatttttcagaagactaaatcgttgaccatataacccctcaaaaattaattatctga
gcgtttgaaaatttcatttaagatgccctgggecctgtttttacaggtgcagtaacatcatccactaagttatttaa
cacaagttttctggttcaggaactctttttataggtcttgcaaacaggtttttgttcagaatggagttatttaatgtg
taagcttgtgaggcaattttttgttaggtttaaagcccattttgttcaaatgtttgagattttaggtatatatttgtaca
cgtgcatatttacaggggctttttgtacactttggtactcctacttcaaacatcttgtgtattaagggaggtcactt
actattttagaagtattgtagttattataaagaaacaagaagacctccaaggccgtttcagggtgggcectttge

ggttgctgtcectgggtacgtcactggtcggagtcatcttctaagctttgctcagctaattctgteggttcatcta
gottcttttcttggaaactgagttgcccagaatccacatttgttactatacaatgggcaatcaccttttcaattagt
atattcttcttgtaccttccagtatacactctatttaataccagaacccataagaaacaaatttagtaaaaatcca

ggttgggcacagtttctcatgcctgtaatcccageactttggaaagccaaggcggacagatcacttgaggtce
aggagttcaagaccagcctagccaacatggtgaaaccctgactctactaaaaatacaaaaattagctgggtg
tggtgacatgtgcctatagtcacagctattcgggaggcetgaggcaggagaattgcttgageeccgagtggtg

ggggttgcagtgagctgaggtctcatcattgcactccagectgggcaacagagcaagactceccctcaaaa
aaaaaaaaaaacaaatttagtgaaaatccagagctttagaacaaaggaactaaatagtctcaaaggacattat
catccaagttatgatagtgatttcgctttctttaaaaaaaaaattattacagatagagtttcttgatgttgcccagg
ctggcctcaaactcctgggctcaagcagtectccagectcagectcccaagtagetgggactatgagaatat
gccaccatgcccagctttattttgctttctaatgtgccttttigtagttcctgcaaagcataagcatgecttcatct

gtggtaccctttccaatattttatttatctcacatcactaataagataaatttatacagccactgctctgtgccaga
cattatttaagaagttatttcacgcattatctcatctgccttcacaaaacaactctaaaataggtatcacctccattt
tatagatgaaaaaactgaggctcacttgcccaaagtgtcacagctaacaaattggactgaaccaagatttaa

gcagcctgactccaaaacccatgtttcgcctactaaacctcttccatattaattcctectccatattaattgegte
gttagggtggcttgtcgacgctctcagcetccecatcagtactcaagcettcctgagggcagggattctattttgtt
aactgctgtattctcaaagccttgaacaatgcctcatatgtaaagatactaata (SEQ ID NO: 231)

premrna
ENSTO0000
0502363.1

ATGTCTTCTCTCTCTTACAGCTCTTCAAATTCATCAATTTTAACAG
GACCATGAGCCAGCTCTCGACAACCATGTCTCGATGTGCCAAAG
ACCTGTTTGGCTTTGCTATTATGTTCTTCATTATTTTCCTAGCGTA
TGCTCAGTTGGCATACCTTGTCTTTGGCACTCAGGTCGATGACTT
CAGTACTTTCCAAGAGTGTAT(gtaagtatatatgaaattaagaagaaaaatttaatcagag
ttgtcactgcttctcaagaataaatcttcatatgaggttgctatatgaccaccaattatttaaaaccagttattttaa
gtaagaattaattaccttttcccaaaacattgatctacccatgcaaagaagacaatgcatcctgaaatgctgat
gcttaagatagcagcccaaagtagtaaaatacagttaacagacataggaaaccaacactgttctgaagactg
agtttttctttgcaccaaatgcagatggtagcttctagaaggctgtttgcctatattcttactcctgttgaatattgtt
gccatatatttagaacttcaagttattttctaaggaaaaaaacaagatatttctaatattctaaggtaaactcaga
ccagtacaagaattttcagtttttttttccaaagatcccaaatgtgaaataaaacaacaaaaagcagccagtgt
cagatttctatgccatttagaaaggagttagtttaaaaaggaatggaagtaatagggttttgtgcatagatatct
cgaattaatattgctgttgataaaagtgattttgctaagacccagcactgacaacacttggcecactttgatccca
ttttaagtacttgtcagaatattggatctttgaactcaaaccattttgggtttttggggtttttttgtittgtttttttttgtt
ttgttttgtttttgaggcacggtcttgctctgttgcccaggetggagtgcagtggtgcaatcatagetcactgea
gccttgaactcctaggctcaagceaatectgetgectcagectgetgagtagetgggactacaagtgtatgec
accatgcctggccaatttttaactttttttatgagaagggatctcactgtgtagcccagggtggtattgaactce
agggcctcacactgtcctctcacctcagcttccaaaagtactgggattacaggcatgagccaccacaccag
gccctgttgttttttttttaaagaaatttttaactttagaccgagggtgactgttgtcaaggtttagggttaagatgtt
ttacctagattatgtgttgaaatgttatagccaattgctttataagttattgaataataattgtattttcttttttttttttttt
ttgagatggagtctcgttccatcgcccaagctagagtgcageggtgtaatctcagetcactgcaacctctgec
tccegggttcaagegattctectgectcagecteecgaatagetgagattatgggegeacgecaccaagec
cagctaatttttgtatttttagtagagacggggtttcactatattggccaggctgttctcgaactcctgacctegt
gatccgcccgcectecggectcccaaagtgetgggattacagacgtgatccaccgtgeccagcettgtgttttett
tttaaccaaatggaaataacctctgtagcatgaaagcattttattattattgcagaaggctttaattgctgataca
agtagcaagactttgtaaatgggattgacaattttctgttattcggcagctacctatactgctaaaaggtccaaa
aataatgaaatcatctttaagaaatgttgcatcaactagtggacattctttgtttttgtattgtggtgttttgttttattt
ttatagCTTCACTCAATTCCGTATCATTTTGGGCGATATCAACTTTGC
AGAGATTGAGGAAGCTAATCGAGTTTTGGGACCAATTTATTTCA
CTACATTTGTGTTCTTTATGTTCTTCATTCTTTTGgtatgtacatttttatttata
gtgaggttcaatttaaacttcgtaaatccttgtcttctcttttctctcacactttatgtcctatcaattttaaataaaga
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gtcatgagctgaaaacaccgctgcetgagcatggtgttattaatgaaaatatatgttgctgacagttgtatttgaa
gtattgaagaagagtaaaaaaaatttacgtttatagaaattcacaatgatgtttccatttactctcattttcagatttt
tttctctgaaacagaaacactctttctataaaatctcttgctataaaacatcaatgtagtcatattgtctaaccctta
ggctgagatgtttatctttctccataactacagataaaattataatctggaggtgttactttcttaatactccatatg
ctaatggtcctgccttcactgcagggtagaattaagtgaaaaattactccagcaactctgagatttgctattata
tgctgtaaatctccagecttaccaaactacagattatttggtccctggacttcctaaggceatttecttctactgee
cccaacaccagtttcttttteectttttagGATGAAAGGCTGGGTCGTGACAGTGAA
ATCCATAGGGAACAGATGGAACGGCTAGTACGTGAAGAGTTGG
AACGCTGGGAATCCGATGATGCAGCTTCCCAGATCAGTCATGGT
TTAGGCACGCCAGTGGGACTAAATGGTCAACCTCGCCCCAGAAG
CTCCCGCCCATCTTCCTCCCAATCTACAGAAGGCATGGAAGGTG
CAGGTGGAAATGGGAGTTCTAATGTCCACGTATGATATGTGTGT
TT (SEQ ID NO: 238)

premrna
ENSTO0000
0506367.1

GAATGATAGGGGAAAGGAAGGCAAGGGTGAGAGAAGACCTTGT
GTGAATTTGTCCAAAATGTTTATCCACAGGAACAATCCCTTTGTG
AAGGCTGCTGGTATGTGAATGTGTGCCGGTTCCCTTGGGGCGTTC
ATTTGGATCTTTCTGTGTTCCAGTGACCTACGGCATGATGAGCTC
CAATGTGTACTACTACACCCGGATGATGTCACAGCTCTTCCTAGA
CACCCCCGTGTCCAAAACGGAGAAAACTAACTTTAAAACTCTGT
CTTCCATGGAAGACTTCTGGAAGQgtatttgcaaataactttgaaagtacctctctatcac
agaaaattgttcatttggcttcatcatttcaatgcatgagtatcgacaggacctgctttgcatttaacactgtgtg
agacgtaagttatggtgagttgttagaagttactgttcctactctcaaagggggtaaactaacattgagaacttt
gcctgtgcecttgcactgtgctgagtgtttcatatcttaccttatttaatttctatagtctaactctataaggtaagtac
taagactatgccctagtttgttaatgaggaaaatgagattcaggatgtttaaatgcgtatggtcacatggcetag
ggaacaagaaaaattgatttttttctagcctgacagctacttcatcctagtttgtaattcattccatgagtcaagat
tcaataaatatttattgagaatctcctagaatgtaaggccaatgaagggceagtgtggttcttctgtcttgettcge
cttttgtgttttgtctctttgttgatgatggcatgtatccccagetcttagaacagtgcttgattcaaagtaagcac
attctttcaaaggtctgctgttggtggggcttggtggctcacgectgtaatcccageactttgggaggcecaag
gcaggaggattgctttagcccaggattttgaaaccagctgggcacaacatagtatgactttgtctctccaaaa
aagttaaagaattagcagggtgtggtggtacacacctgcagtcccagctactcaggaggcetgaggtggga
gaatcacttgagcgattgcttgaggtcaaggcetgcagtgagecatggcecatgctactgcattccagetgggg
caacagagtgagaccctttctcaaaaaaaatcccccccaaaaaaaaacccaaaaacaaacaaaaaaggtc
tgctgttgtgaagttcaacccaatccagecccticccaagttgtcacaaattccaacgtagttaacagtatacc
aatgagtgataccacaggaaaaatattaaactgatctgagggatatggggcttggaatctaagaaaattgga
agggaaattgaaaaggaaattattatttctccttggggagatagtttctaaaattcttactacaccctggggtca
gagctgttgattttaaggatagagacaactgagtcacaggaaactattcatatataaaagtacctggcatcca
aaaccacacttgtataatatgaatctttcaccatctgagtagggcaaatcagtctatctctgttgatcatctgaca
aggatagcacactgagaaatagatctgtcttccctacaggcatagctagttgtacaaactaacaagagactttt
gtatacacattccatgatgataaatgccaatcactaaagggacgaggagggattggagagttcaccatacag
caaaatagtccagacaggtgaaaggtctatcaaatgccaggctggtaatcaaaactgtagcecttttctctaaa
caaagtttagaaccatgattgtgtgggacattattttaataagggaaagtgcagttaatcatgaccccaccttta
gtccaagaacaaaaatcagagctgccacgtattaagtacccactctgtgccaggtgcagtaactatgcaaaa
gatgggttttccagatgcaagaaccttggttcagaggaccctgctcaaggcectcatagctaacaaatgatgg
ggcaagatgctatcccaaatctctctgacaacaaaactcattcttatcactctactattttcatagagttgccaaa
tgcttggttatgcaaacgatgcaggcaggggcaagacagceggcetgagettggaactttttcagagatgtttc
ctttgcttttagTTCACAGAAGGCTCCTTATTGGATGGGCTGTACTGGAA
GATGCAGCCCAGCAACCAGACTGAAGCTGACAACCGAAGTTTCA
TCTTCTATGAGAACCTGCTGTTAGGGGTTCCACGAATACGGCAA
CTCCGAGTCAGAAATGGATCCTGCTCTATCCCCCAGGACTTGAG
AGATGAAATTAAAGAGTGCTATGATGTCTACTCTGTCAGTAGTG
AAGATAGGGCTCCCTTTGGGCCCCGAAATGGAACCGCgtaagtgtctgt
gactcattgccactcggtgatattcattcatttattctctgaactcccaccattcattcattcattcectgacacctt
caccaaggcaaaaataagttcagtgactcttcagtgcttatatttaaaccttggccaacttgacctttgacttctt
aagttttcactacttcttagccttcttttagtttctacatgcatatttttcagaagactaaatcgttgaccatataacc
cctcaaaaattaattatctgagegtttgaaaatttcatttaagatgccctgggecctgtttttacaggtgcagtaa
catcatccactaagttatttaacacaagttttctggttcaggaactctttttataggtcttgcaaacaggtttttgttc
agaatggagttatttaatgtgtaagcttgtgaggcaattttttgttaggtttaaagcccattttgticaaatgtttga
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CTACACAAGTGAAAAAGACTTGAATGGTAGTAGCCACTGGGGAA
TCATTGCAACTTATAGTGGAGCTGGCTATTATCTGGATTTGTCAA
GAACAAGAGAGGAAACAGCTGCACAAGTTGCTAGCCTCAAGAA

AAATGTCTGGCTGG (SEQ ID NO: 239)

premrna
ENSTO000
0506727.1

CCAGTCGGCGGCGGGGACCCGCTGCATCGCCACCTCCCCCTGGA
AGGGCAGCCGCCCCGAGTGGCCTGGGCGGAGAGGCTGGTTCGCG
GGCTGCGAGgtaagagcgcgegacccgcagcggceagatgcacgaaccagaacggecggege
cggccggggccatcgeccgetgeggeagcetceccgggcetecatctegceatcecctetgegtteegectee
cttggaagcgcattccccaccteecgctagtgetgecctatttccggtacccagegeggaattccactgctcttt
tgttggtgcatatttattggatacctccttcttcaggatatgtcaccatagtcttttttactgaaaattagtgaaagc
ctaattagagtgaaagagtacatctgggttttgtttttttttttcttgtagaggaaaaaatgaacattacttgtgtaa
ctgatggtagttgcaactgcatatttgccaatgtcacaaaatctaaaggaaaatgttatagtcacccgtggtttc
cttcttgcctggacactccattgtcccgggctgaaaagggtagcagtacagtgcatataatgtcaagttgtgg
gaggagtgtggcagattgtcattggtgcatttttttggtgatgtgtgtggttgttttgaggagtgggagctgttaa
gaacaccacaaatagaataaaataatatcgtgaagttatttggccgtttctaattctagacatttttctaaaaaca
gttgcaaaggaaagattacattgttttaaaaaaatttgaagtatgtttttaaataactaaattaatgttctttgaaatt
ccaccaaaatgatgaagtcaccagatagcagctgataaatgtgtctgagcccagtgcgeccagcetctacaa
aaggcagaagaggaattttcaaatttgccagtgcccagtaagaggacatgaattttctagtaccagaggaaa
ttctctttttacaaattttgtcagaggtatccttgggaaagtatttcatttgcttttaccctccaaattattttaatctat
atttttaagagtttccattctcagttgagtttttcttgttcttctccttctgtcagttttgaaagtcttgcacaaaaaca
atccaggtgttgttacagcagtgtgattaaaaccaggtcaggcctacactgaaatcccagttccaccactcatt
agctgtacgaccttgagcaagttacttatcctctctgatacccaatttttggattttttttttttttaaagagatgatc
ataacgcttaggacttgactctttgggagaattaagtgagttaagacataaaatgtgcagcatgtatttgtcatg
ttattagcgcttcagaaatataaatgtaaacattttggtacttcgtttatggagattcttatactagttaattttattaa
aagcatgatggggaacagaagatccttttcggataacctgtgtgagtaaattaataaaacactaacacttttta
agattcaaaactggattaattatgttattttacaccatttaaaatgtgcatttaaaaaatattcactgaagtgagag
agaagttccttttaagttaataaataatggtaagttgcatgatccttttaactcagtttaagcatttgataacaccc
ctaaccttgtttgaataaactcaataacagaatatagagaaataaaatatatatttcatatgagtatgtatgtaaat
ttatttcttttaaaggaaaatttcaggaaacaaaatgaataagctcatagtcataaaacctctagccaaagtgtg
tcaatggtctgatttgtaggagagcagactcaggaatcgggaattttttttttttttttaagagtcggggtttcact
ctgtcactgaggctggagtgcggggaagcaaacgtagctcactgcggectcaaactcctgggcetcaagcet
gcccteccacctcagcttcccaagtagttgggattacaggtgcaagctgcetgetectagetgaaaagttttaat
tatataaaatgtttaaataaattgttattcctttcttttatgaagaaatataattgatattcttgtcacttattaaataag
caacattttaaaatgtttagcacctactgtgaagatagcactgtgctagctgctatgaataaactagaatagcat
atcactgttttcctatggacaaaaacccagaaatgtaaaataaatagccatgaatgggttgagattcceectge
cccctttggatactgatgacagaaatcttatatgcactatgtaagcagtgccctaggatcagaacagaaagta
acttgcaatttttaaaggtgggagaaatgactgaagtttggagtggtcaggagtttccctggaagtctcttgec
tttgtgactttgtatagctccctcaaactacctgagectgagcetcctcatttataaaatggaagaattgaacctag
cttccaaggtcctttctagcttcaccatgcetctggtctgttgtitaatgacatgaatccaagatggacaacaaat
ggtcgattttgctccttctacagtaaatagatctatcticttagcagaagtaaaatagtaaagaaagaagacatg
tttgaggcctgttgaggcctgtttgctgtatgcattgtatctaatcaaggaattgagaatgtagccctaaatatta
ggaaggagttgaaagtttctgagcaggaacagaacatgctgaaaggaaattgtgtcagcagcatggtgtac
aggagagcttggcagagagaaaggaggcaagaagacctgtgggaggcagcecagtaaggaggtgaaga
gggcctggaccaaaggaagccaaggatgaccgaaagatttaaagatgaagcccagatttaaaagtatcct
caagtatttgtttattcttttcttagcaaattctttttagtacaaagataaaatatggcactctgagtcataaaattttc
tgaatttcagaagttgaatgtttttctgaatgtatcaacctgttaaagtcagttcctgtttgttattttaggcegtatatt
cttgggcttttttttttttttcctagagaaactatgaagtactagctgtgcaagtcagggtgggcetaagcetgctaa
aacagatacctccctccccttcaataccctgaagaacaagaagttaattttttgctcgtgtaacattttagagag
ggtattccaggttgaatacctggaataatgaatgaaataataagtcgactcttatttctcctaaaataattggatc
ttgacattgaaattggtgtgctgattgtatttaataagtgacctccaatgcagttatttcattttgccatactttatgt
aatttttattttttctgccttccctttcgatgtctaaagggaagcataattagttattggaaaggttattgagacttaa
aaaaagatttgaacatggctttggttgatgctaccacacagaaactgcaaacatccaactcaccgctcttagtt
gctgttcatgatagtctatgcacagtgactgatgaatttagectgtcttgaggcttcagaacttagtcttatgtcat
cacgagcagagctttatcctaaattacaggttttcaatgggggggggggggaggggcagttttgccectca
ggggacatttggcaatctctggagacatttttgattgtcatacctggggggatgeccctggeatctectgggtt
gaggttaaggatgctgctaatctacaatgcacagtacagccaccccacacacacacactacaaagcattctc
ccacccaaattgccaggagtgaggactttgagaaaccctgcecctagactgttaaattcaaaaggaaataatg
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ggaaaaatattaaactgatctgagggatatggggcttggaatctaagaaaattggaagggaaattgaaaag

gaaattattatttctccttggggagatagtttctaaaattcttactacaccctggggtcagagctgttgattttaag
gatagagacaactgagtcacaggaaactattcatatataaaagtacctggcatccaaaaccacacttgtataa
tatgaatctttcaccatctgagtagggcaaatcagtctatctctgttgatcatctgacaaggatagcacactgag
aaatagatctgtcttccctacaggcatagctagttgtacaaactaacaagagacttttgtatacacattccatga
tgataaatgccaatcactaaagggacgaggagggattggagagttcaccatacagcaaaatagtccagac

aggtgaaaggtctatcaaatgccaggctggtaatcaaaactgtagcecttttctctaaacaaagtttagaaccat
gattgtgtgggacattattttaataagggaaagtgcagttaatcatgaccccacctttagtccaagaacaaaaa
tcagagctgccacgtattaagtacccactctgtgccaggtgcagtaactatgcaaaagatgggttttccagat
gcaagaaccttggttcagaggaccctgctcaaggectcatagetaacaaatgatggggcaagatgctatee
caaatctctctgacaacaaaactcattcttatcactctactattttcatagagttgccaaatgcttggttatgcaaa
cgatgcaggcaggggcaagacagcggctgagettggaactttttcagagatgtttectttgcttttag TTC

ACAGAAGGCTCCTTATTGGATGGGCTGTACTGGAAGATGCAGCC
CAGCAACCAGACTGAAGCTGACAACCGAAGTTTCATCTTCTATG

AGAACCTGCTGTTAGGGGTTCCACGAATAC (SEQ ID NO: 240)

premrna
ENSTO000
0508588.5

AATGGTAGTAGCCACTGGGGAATCATTGCAACTTATAGTGGAGC

TGGCTATTATCTGGATTTGTCAAGAACAAGAGAGGAAACAGCTG

CACAAGTTGCTAGCCTCAAGAAAAATGTCTGGCTGGACCGAGGA
ACCAGGGCAACTTTTATTGACTTCTCAGTGTACAACGCCAACATT
AACCTGTTCTGTGTGGTCAGQgtgtgtactgaggacatgcatccctcctatttctgtgtggtt

gtacatacatcctattctggggttagccagaaaaacctttgectgcagttagctacatgaggatgccaaggac
ccagacggatagcaagggaggggtaaaaactgaaggcttaccgaaataaaggatatttgaggaagggag
ttgggatcctagaatattacgagttggaaagaaccataactctggtccaagttcatctcaatgctggaacctttc
cagaaaaagtattgtgtttttctaacatctgtctttacccattataaggatggttagtgccacatgttccatcacca
agtcccccggccatcaaatcttgactcatttcctggagtttctcactctcagatgagectcetgctattagcacac
aagcacagtaaccggagtgcttgtaggatgctcagtaggatacccaggttacctgcetcgtgctcagggcetac
caaaggcacgtaaagttccttccacagatcctgggatgttgccatgatgaccectetgtgagatagtaacaaa
aatgacaaagattccactggcttgtctgggactcttcttcattcatttattcagcaaacattcattggacacttaat
atgggctaggcattgttctcggctcttgggacatgtcagcaaacaaaataaagatccgceaccttggcagage
ttgcatccaaccaggaggagactagagaataaacattaaacaatacaaataaatagtatagtatattagaagg
taataggtactattaaaaagaaagaaaaagcagagcaagaggaagtcagagttcacccactttaatcttcct

ggtgagcatgtcagcaacacccaaacatcactaacatggattattgcatgtatatttacacataagataagaa

gtgtttattctcataatagtctttgtcatcattcttgaggttaagttcaattctgctttatgtggcttgttggattgtcc

cagtccttgtatttaacaacatttgcagaaaatagtaccacattaaatcaattatagattatcccttatccaaaatg
cttaagaccagaatgtttgagatttaagaaatttttcaggttttggaatgtctgcatatatataatgagatatcttg

gggatgggacccaagtctaaacacaaaattcatttatgtttcataaatgaaacttaatgcacatagcctgaagg
aaattttatttttcccttagggatgttgaatcaactgttgtgtgccagcatgttgacaatgacctgtcacatgaagt
cgggtgtggaattttccacttgtgegttcatggecggtgctcagaaagtttgggattttgaagcattttatatttca

gattttcacattagaaatactcaagctgtccttgctcacagtggccaaaaaaaaagaaagaaagaaaagaaa
tactcaaccagtagtccagtagtagttatcactagaaatgaatgaaaatctattgcagtattattgagtttttccta
attattccagtgcagataaaaagaaaagaataaaaaggaagagaataaaaacagagaggcaactctgatat
tttagtaaattctatttatagaaggtcttgagtatttcttctgcttcctcecttactttaaggatgaacattgttaaga

caactgcttcatttctctatactgtttttctaagtttctggaagtggttgactactgcagggccagaatgggcecag
agaaatgacttgacacttgaaggccacttccttcccttttgagttcccaatgaagcetgtcacatacaaggctctt
ggcttcagagttgctctectgagtttttgattctcaccectactctctaacacatcaaataggaaagaaagaaca
ggagaactgacaatgaaaaggaaggaaaattttcacacttctctgaccagttctaatttaccatagtcctgttttt
acttgattattgctcatgcatgtgtcctgtatgctcaggttccaggtgcggctacctgtcctgtaatggcagaga
tagtgatggctagtagctgactaaagggcttttaaatgtctcaaaatgaagcagctagagattctatttctagtt

agaaaagaagtctgtatcattaactgaatcacccagctttctcagtgtgacacctacaaaatgggcatttgaca
agaaaaaaaccctcagtccagttatggtaaagcagtaaagatcagagccatcagtatggatgtaaaatagtg
tatgttttagacaatcagacatctattgagtacccacctattaactataaggctctgggaagaagagagaaaac
taccctggaggacaaactatttgatgctatttaggtgttacataatgaatgaatgactcagttcctatctttatata
tgtacaaaatatatcctacttctcaaccagattacacatgttttgagtggatggtttatatttctttatattcttcatgt
tgcctagtagaaggacttgaatttaatagaagtcctagggcecaggceatggtggcetccttectgtaattccage

actctgaaaggcccaggcaggaggatcatttgagcccaggagtttgagaccaacctgggcaaaagggcea
agactcagtctctgccaaaaaaaaaaaaattagttgggcatggtgcetgcacacttacattcccagctactcag
gaggctaaggcaggagaatcccttgagccctggaatttgaggcagcagtgagctatgattgcaacactgca
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CGTGAAGAGTTGGAACGCTGGGAATCCGATGATGCAGCTTCCCA
GATCAGTCATGGTTTAGGCACGCCAGTGGGACTAAATGGTCAAC
CTCGCCCCAGAAGCTCCCGCCCATCTTCCTCCCAATCTACAGAAG
GCATGGAAGGTGCAGGTGGAAATGGGAGTTCTAATGTCCACGTA
TGATATGTGTGTTTCAGTATGTGTGTTTCTAATAAGTGAGGAAGT
GGCTGTCCTGAATTGCTGTAACAAGCACACTATTTATATGCCCTG
ACCACCATAGGATGCTAGTCTTTGTGACCGATTGCTAATCTTCTG
CACTTTAATTTATTTTATATAAACTTTACCCA (SEQ ID NO: 241)

premrna
ENSTO000
0511337.5

ATACTTTCCCCAACTTTGAGCATCTGGCATATTGGCAGATACAGT
TCAACAATATAGCTGCTGTCACAGTATTTTTTGTCTGGATTAAGgt
aatttataaatttcatgttctacattttaaataatattttctttaaaaaaaatgagttccacaaaatcatggaatactt

gaatttgaaattcaagtgaccagccaaagctgctcaatatttactttgagacagggtctcactctgtcacccag
gctggagtgcagtggtatgattacagctcattgcagectegacttcccaggeccaagegatecteccacctt

atcctccgaagtcactgggactacaggcatgtgccaccatacccggctaatttttaaattttttcgtagagaca

aggtctcattatgttgcccaggctggttttgaactcctgggttcaagcaatectcccacctcagectcccaaag
tgctgggattacaggcatgagecaccgtgccaggcectcatattttacatataaagtaaactattgagactcatg
tgatcattcctctcactgtcaatgacatacttctgctatctgaattagtgcaagatcagtcectataggttttgttta
acaaatgcagtaagaggcctttcagtgtgttagctgggectggggecccaggetgctaacagatgagatga
acaggtgaaggaaaaggaacttagagaaagagagggaaggagcaggtggagggaaggggagagttge
tgcacttggaaatgcttgctagaagggatcgcctcttttccaggtagaggctgtaagggaagctttacctaga
attaaggttggaacagacactgcttccaaatagttccttgctcactattttccttattgtcccaagatataatgtge
atttccatgtgtgtgaaaggttatgacatttcatatacaacaagcctcaattctggagatgcaggaaatttcaat

aattctcaggcagcagctgccattcggtcaccagcacaggctctgattgtgetgtccagacagtaagtacta

gccacatgtgcectatttaaattcaaatttaaattagttaagcttaaatacaattaaaaacgcagttccttggtecta
ctggccacacattaagtgttcaatggctactgtctaggacagtggaaatgtagaacatttccatcatcacaga

acgttctcttgaaaagcactgttctggaaggtacttaccegttatgtacttttctgagttggtattcatacctagaa
gacctgaggtttatcacaagacatagacttggaccaggcgcagtggctcatgectgtaattccagceattttgg
gaggccgagataggtccectgageccaggagtctgataccagectgggcaacatggeaaaacctcatcte
tactaaaaatacaaaaattagctgggggtggtggcacgtgcctgtagtectagetacttaggaggcttagge

gggaggattgcttgaatccagaaggcggagggtgcagtgagecaagatcgeaccgcetgeactccagect

gggcaacagagtgagaccctgtctcaaaaaaaaaaaaaaaatgcatagactttatcctgtatttctcatgetat
ttatttattgacatgcttgttcaagagaaaccatcactaaagcacaaaaccttgatcataacatagtaataataat
caaacagcaaaaataataatagtaataagaatgttctgtggtgatggaaatgttctatattttcattgtcctagac
agtagccactaaccatgtataggcatggaacacttaacatgtggctagtaggaccaagggactgaatttttaa
ttgtatttaatcttacttaatttaaatttgaatttagatatccacacatgtttggatagcacagtcagagcectgtgct

ggtgaaaggatggcaggtgctgcctgagaattactgaagtttccttgattattattagtttaataataataatcaa
gatagtaataataatcaagatagtaataataatcaagatctcagctgggcacagtggctcacgeactttggga
ggctgaggcgggceagatcacctgacgtcgggtttgagaccagectggecaacatggtgaaaccctgteee
tactaaaaatacaaaaaaaaaaaattagctgggtgtggtggcacgtgcectatgatcecagetacttgggaate
tgaggcaggagaattgcttgaacccaggaagcagaggttgcggtgagetgaatcatgecactgeactcea

gcctgggeaacagagceagcacttcgtctcaaaaaaaaaaaaaaaagatctcaaatgaattgggattgtatta
agtaatgattaagtaatgtgattacagcaatcctcaagaaatatttcactgtggccagtaacaatgtgtaacag

acctttaaacttctagagattttcctacaacatgtgtctcaggctgatgtgttttatttagtgcttctcttggaaatgt
cttgceectegatactttatcattaaggtctttaaggcagggatcatgactetacttttttttttttttttttitgggac
ggagtcttgctctgtcgeccaggcetggagtgcagtggeacaatcttagcetcactgcaaccteegtetectgg

gttcacgccattctcctgectcagectecegagtagetgggactacaggeggetgecaccacgeccggcta
attttttatatttttagtagagacggggtttcaccgtgttagccaggatggtctcgatctcctgacctcgtgatcce

acccacctcggectcccaaagtgcetgggattacaggcettgagecaccacgceecggcectcatgactctactte
taatatctcatcatgtgctcttccactgaggcttctacttagagctacacaatctgggceagcecatcctcagtgec
ttatctaccaacatgctcaatatggctttgcagggttcactgtctaccagcagggttcactatctaccaacatge
tcaatatttctttgcagtcaggcagagcaggctttgcagttcaggcagggeagcetggetgcaggecceagct
gactcctggggatagaatgccaatatttcagacattgcagagatttgaggcaatgtacataaagecctccaca
tataactgatgcacaataaatgacagttaatattatgcaacaagaatttcctggggggttttataattaatttttatt
tgtgtgaagttttttcccteccttttactttaatectttttygggggaaagceatcactagtcacagttcacggeage
ctcgacctcecaggetcaagcaacceteccacctcagectectgagtagetgaaaccacaggtgtgtgeca
ccacacctgactaatttatttttattttctaatgaaacagaatcttgccatattgcccaggctgatcttaaactcatg
ggctcaagcgatcctectgectcagtcttccaaagtgccgggattatagatgtgagcecactgceactcagectt
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atattcctatgacctgtgtctccccatgagcaaaactgctactgctttacagagccagggacagtggeccace
tctctgtggcatcctgctttatgaacaagtcactgggcetcagatggeagtcetetgattttctcaccttgettettet
ggcatggaaactccaccctacaagtgggaactgagtggaagaagagagcecccattcececttagecactctt
aacaggattagaacctctgcaacatgcatttaagaatgggaacaggctgggcacagtggctcacgectgta
atcctagcactttgggaggtcaaggcaggaggattgcttgagccaggagttcaggaccagectgtgcaaca
tggtgagaccctcatctctacaagaaatagaaaaattaactggtgggttgtgtatacctgtaatcccagetact
cgggagcctgaagtgggaggattgcttgaacctggaggcagaggttgcagtgagtcaagattacaccattg
cacgccagcctgggcaacagagtgagactctgtctcaaaaaaaaaaaaaaaaaaagagtaggaacattga
ggctgggcatggtggctcatgectgtaatcctagcactatgggaggecaaggcaggagtatcacttgacge
taggagttcaagaccaacctgggtaacatagcgagactttgtctctattaaaaaaaaaaaaaaaaaaggtgt
aaaaaacttttgtaacaagagtgggaaagccgggcacagtggctcacacctgtaatcccagcactttggaa
ggccaaggcaggcaggcggatcacctgaggtcaggagtttgagaccagectggccaacgtggtgaaac
cccatctctactaaaaaatagaaaaattatctgggceatggtggtgcacacctgtagtcccagctactcgggag
gctgaggcaggagaatcacttgaacctacgaggcagaagttgcagtaagccaagatcacgccactgeact
ccagcctgggcgacagagcaagactctgtctcaaaaaaaaaaaaagagtggaaatgttaggatgagaaat
gctggcagcctgeccctcecctgggagatactgtagecctagactggaagttgggggaggagggagecct
gtgctcttagctgcacccatgtgaagttgtgcttctatcacatgagctggggacaggagagaaggctcagatt
atggcttcagtgccacagaatctcttcatactaaaatttagtagattttcttgaataaatgctttttcatttgctgtac
acccttaaaagtttctagaaatttttaatatttgagttttaaaaaataattticaacagttacagttatttcactaaag
agagagtctacagaaccctcttgccaccattgcagaggttgtctttggcttacgagtttttaaagtatttgtatac
attttttaagttcaaaataatagaattgtaagtgaacatgctgttttcatactgtttttcaagctttatttaatatattgt
aaatctaattctattttattaaatagtctgccacagtataatgtctgatgtctccttagaattttattgtatggatgaa
caatgattatttaatttcctaccaattgttgggtattttttgtttgtttgtttgtttttgagactgggtctcactctgtcac
ccaggctggagtgcaggagtgcggtggaatgatcacggctcactgcagcctcaacatcccaaggcetcag
gtgatccttccacctcagectcgcaagtagetgggagtacaggcacatgccaccatgeccacctattttttag
agatgaagttttgccatcctgcccaggcetggetcgaactcetggectcaagcgatctgeacacttcegectce
caaaatgccaggattacaggcgtgagccatcatgccctacccceccatcaattgtttgatgtagecatttttca
atgatccgcgattaagaagcagcactcttttatagccaaaaattacacatatataaaattttcctttagaaaatgt
tctaaaaatggaatgtctaactaaagggttaggcatacattcttaagacttctgatacgcgctgacttgcagga
aagttgtttcagttaacactcctaccagcggcatccgagagttaatctgtaaagcttgagacaacttagaaagt
gtttcaaatgattgtgttgcttaagaaaaaaatcttagcacttcctttigaaaagccagtggggcetgaaaagac
aatgacaagcactttgtccctctgtactgtgttttccttgcagCCTGGTGAGACGAGTGGAC
CGGATGGAGCATTCCATCGGCAGCATAGTGTCCAAGATTGACGC
CGTGATCGTGAAGCTAGAGATTATGGAGCGAGCCAAACTGAAGA
GGAGGGAGGTGCTGGGAAGGCTGTTGGATGGGGTGGCCGAGQgtca
gtagtcatgagctgaaaacaccgctgctgagcatggtgttattaatgaaaatatatgttgctgacagttgtattt
gaagtattgaagaagagtaaaaaaaatttacgtttatagaaattcacaatgatgtttccatttactctcattttcag
atttttttctctgaaacagaaacactctttctataaaatctcttgctataaaacatcaatgtagtcatattgtctaacc
cttaggctgagatgtttatctttctccataactacagataaaattataatctggaggtgttactttcttaatactcca
tatgctaatggtcctgccttcactgcagggtagaattaagtgaaaaattactccagcaactctgagatttgctat
tatatgctgtaaatctccagccttaccaaactacagattatttggtccctggacttcctaaggcatttccttctact
gcccccaacaccagtttetttttecctttttagGATGAAAGGCTGGGTCGTGACAGTG
AAATCCATAGGGAACAGATGGAACGGCTAGTACGTGAAGAGTT
GGAACGCTGGGAATCCGATGATGCAGCTTCCCAGATCAGTCATG
GTTTAGGCACGCCAGTGGGACTAAATGGTCAACCTCGCCCCAGA
AGCTCCCGCCCATCTTCCTCCCAATCTACAGAAGGCATGGAAGG
TGCAGGTGGAAATGGGAGTTCTAATGTCCACGTATGATATGTGT
GTTTCAGTATGTGTGTTTCTAATAAGTGAGGAAGTGGCTGTCCTG
AATTGCTGTAACAAGCACACTATTTATATGCCCTGACCACCATAG
GATGCTAGTCTTTGTGACCGATTGCTAATCTTCTGCACTTTAATTT
ATTTTATATAAACTTTACCCATGGTTCAAAGATTTTTTTITTCTTTI
TCTCATATAAGAAA (SEQ ID NO: 242)

premrna
ENSTO0000
0512858.1

ACAGTTCAACAATATAGCTGCTGTCACAGTATTTTTTGTCTGGAT
TAAGgtaatttataaatttcatgttctacattttaaataatattttctttaaaaaaaatgagttccacaaaatcatg
gaatacttgaatttgaaattcaagtgaccagccaaagctgctcaatatttactttgagacagggtctcactctgt
cacccaggctggagtgcagtggtatgattacagctcattgcagectegacttcccaggceccaagegatecte
ccaccttatcctccgaagtcactgggactacaggeatgtgccaccatacccggctaatttttaaattttttcgta
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tgaggtcaggagtttgagaccagcctggccaacgtggtgaaaccecatctctactaaaaaatagaaaaatta
tctgggcatggtggtgcacacctgtagtcccagcetactcgggaggcetgaggcaggagaatcacttgaacct
acgaggcagaagttgcagtaagccaagatcacgccactgcactccagcectgggcgacagagcaagactc
tgtctcaaaaaaaaaaaaagagtggaaatgttaggatgagaaatgctggcagectgeccctecctgggaga
tactgtagccctagactggaagttgggggaggagggagccctgtgctcttagctgcacccatgtgaagttgt
gcttctatcacatgagctggggacaggagagaaggctcagattatggcttcagtgccacagaatctcttcata
ctaaaatttagtagattttcttgaataaatgctttttcatttgctgtacacccttaaaagtttctagaaatttttaatatt
tgagttttaaaaaataattttcaacagttacagttatttcactaaagagagagtctacagaaccctcttgccacca
ttgcagaggttgtctttggcttacgagtttttaaagtatttgtatacattttttaagttcaaaataatagaattgtaag
tgaacatgctgttttcatactgtttttcaagctttatttaatatattgtaaatctaattctattttattaaatagtctgcca
cagtataatgtctgatgtctccttagaattttattgtatggatgaacaatgattatttaatttcctaccaattgttggg
tottttttgtttgtttgtttgtttttgagactgggtctcactctgtcacccaggetggagtgcaggagtgeggtgga
atgatcacggctcactgcagcctcaacatcccaaggctcaggtgatccttccacctcagectcgcaagtage
tgggagtacaggcacatgccaccatgcccacctattttttagagatgaagttttgccatcctgeccaggcetgg
ctcgaactcctggectcaagcegatctgcacacttccgectcccaaaatgccaggattacaggegtgagecat
catgccctacccccccatcaattgtttgatgtagecatttttcaatgatccgcgattaagaagcagceactctttta
tagccaaaaattacacatatataaaattttcctttagaaaatgttctaaaaatggaatgtctaactaaagggttag
gcatacattcttaagacttctgatacgcgctgacttgcaggaaagttgtttcagttaacactcctaccagegge
atccgagagttaatctgtaaagcttgagacaacttagaaagtgtttcaaatgattgtgttgcttaagaaaaaaat
cttagcacttccttttgaaaagccagtggggctgaaaagacaatgacaageactttgtccctetgtactgtgttt
tccttgcagCCTGGTGAGACGAGTGGACCGGATGGAGCATTCCATCGG
CAGCATAGTGTCCAAGATTGACGCCGTGATCGTGAAGCTAGAGA
TTATGGAGCGAGCCAAACTGAAGAGGAGGGAGGTGCTGGGAAG
GCTGTTGGATGGGGTGGCCGAGgtcagtagtcatgagctgaaaacaccgetgctgag
catggtgttattaatgaaaatatatgttgctgacagttgtatttgaagtattgaagaagagtaaaaaaaatttacg
tttatagaaattcacaatgatgtttccatttactctcattttcagatttttttctctgaaacagaaacactctttctataa
aatctcttgctataaaacatcaatgtagtcatattgtctaacccttaggctgagatgtttatctttctccataactac
agataaaattataatctggaggtgttactttcttaatactccatatgctaatggtcctgecttcactgcagggtag
aattaagtgaaaaattactccagcaactctgagatttgctattatatgctgtaaatctccagccttaccaaactac
agattatttggtccctggacttcctaaggcatttccttctactgcccccaacaccagtttctttttcectttttagG
ATGAAAGGCTGGGTCGTGACAGTGAAATCCATAGGGAACAGAT
GGAACGGCTAGTACGTGAAGAGTTGGAACGCTGGGAATCCGATG
ATGCAGCTTCCCAGATCAGTCATGGTTTAGGCACGCCAGTGGGA
CTAAATGGTCAACCTCGCCCCAGAAGCTCCCGCCCATCTTCCTCC
CAATCTACAGAAGGCATGGAAGGTGCAGGTGGAAATGGGAGTT
CTAATGTCCACGTATGATATGTGTGTTTCAGTATGTGTGTTTCTA
ATAAGTGAGGAAGTGGCTGTCCTGAATTGCTGTAACAAGCACAC
TATTTATATGCCCTGACCACCATAGGATGCTAGTCTTTGTGACCG
ATTGCTAATCTTCTGCACTTTAATTTATTTTATATAAACTTTACCC
ATGGTT (SEQ ID NO: 243)

transcript

transcript
ENSTO0000
0237596.7

AGGCGGCGGCGGGCGCCGGGAAGAAAGGAACATGGCTCCTGAG
GCGCACAGCGCCGAGCGCGGCGLCLCGLGLALCLCCGLGLGLLGGAL
GCCAGTGACCGCGATGGTGAACTCCAGTCGCGTGCAGCCTCAGC
AGCCCGGGGACGCCAAGCGGCCGCCCGLCGLLCCCGLCGCGLCCGGA
CCCGGGCCGGCTGATGGCTGGCTGCGCGGLCCGTGGGCGCCAGCC
TCGCCGCCCCGGGCGGCCTCTGCGAGCAGCGGGGCCTGGAGATC
GAGATGCAGCGCATCCGGCAGGCGGCCGCGCGGGACCCCCCGG
CCGGAGCCGCGGCCTCCCCTTCTCCTCCGCTCTCGTCGTGCTCCC
GGCAGGCGTGGAGCCGCGATAACCCCGGCTTCGAGGCCGAGGA
GGAGGAGGAGGAGGTGGAAGGGGAAGAAGGCGGAATGGTGGT
GGAGATGGACGTAGAGTGGCGCCCGGGCAGCCGGAGGTCGGCC
GCCTCCTCGGCCGTGAGCTCCGTGGGCGCGCGGAGCCGGGGGLT
TGGGGGCTACCACGGCGCGGGCCACCCGAGCGGGAGGLGGLGL
CGGCGAGAGGACCAGGGCCCGCCGTGCCCCAGCCCAGTCGGCG
GCGGGGACCCGCTGCATCGCCACCTCCCCCTGGAAGGGCAGCCG
CCCCGAGTGGCCTGGGCGGAGAGGCTGGTTCGCGGGCTGCGAGG
TCTCTGGGGAACAAGACTCATGGAGGAAAGCAGCACTAACCGA
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TGCCACCATGACTGAGTCTTCTCAGTTGACAATGAAGTAGCCTTT
TAAAGCTAGAAAACTGTCAAAGGGCTTCTGAGTTTCATTTCCAGT
CACAAAAATCAGTATTGTTATTTTTTTCCAAGAGTGTGAAGGAA
AATGGGGCATTCCTTTCCACTCTGGCATAGTTCATGAGCTTAATA
CATAGCTTTCTTTTAAGAAAGGAGCCTTTTTTTTCAACTAGCTTC
CTGGGGTAAACTTTTCTAAAAGATAAAATGGAAAGGAACTCCAA
ACTATGATAGAATCTGTGTGAATGGTTAAGATGAATGTTAAATA
CTATGCTTTTTTGTAAGTTGATCGTATCTGATGTCTGTGGGACTA
ACTGTATCACTTAATTTTTACCTTATTTTGGCTCTAATTTGAATAA
GCTGAGTAAAACCACCAAAGATCAGTTATAGGATAAAATGGCAT
CTCTAACCATAACACAGGAGAATTGGAAGGAGCCCTAAGTTGTC
ACTCAGTTTAATTTCTTTTAATGGTTAGTTTAGCCTAAAGATTTAT
CTGCATATTCTTTTTCCCATGTGGCTCTACTCATTTGCAACTGAAT
TTAATGTTATAACTCATCTAGTGAGACCAACTTACTAAATTTTTA
GTATGCACTGAAAGTTTTTATCCAACAATTATGTTCATTTTAAGC
AAAATTTTAAGAAAGTTTTGAAATTCATAAAGCATTTGGTTTTAA
ACTATTTTAAGAATATAGTACTCGGTCAGGTATGACGGCTCACG
CCTGTAATCCCAGCACTTTGGGAGGCCGAAACAGGCGAATCACT
TGAGCCCAGGAGTTCAAGACCAACATGGGCAATGTGGCGAAACT
CCATCTCTACAAAAAATGCAAAAATAAAAAATATAGTACTCAAG
TATTCTTGATCCTGTGTTTCAAAACTAGAATTTGTAATGCAAATG
GAGCTCAGTCTAATAAAAAAGAGGTTTTGGTATTAAAAGTTCAT
ACATTAGACAGTATCAGCCAAAATTTGAGTTAGCAACACTGTTTT
CTTTACGAGAGGGTCTCACCCAAATTTATGGGGAGAAATCTATTT
CTCAAAAAAAAAAATCTTCTTTTACAGAAATGTTGAGTAAGGTG
ACATTTTGAGCGCTAATAAGCAAAAGAGCATGCAGTGCTGTTGA
ATAACCCTCACTTGGAGAACCAAGAGAATCCTGTCGTTTAATGC
TATATTTTAATTTCACAAGTTGTTCATTTAACTGGTAGAATGTCA
GTCCAATCTCCAATGAGAACATGAGCAAATAGACCTTTCCAGGT
TGAAAGTGAAACATACTGGGTTTCTGTAAGTTTTTCCTCATGGCT
TCATCTCTATCTTTACTTTCTCTTGAATATGCTACACAAAGTTCTT
TATTACTACATACTAAAGTTTGCATTCCAGGGATATTGACTGTAC
ATATTTATGTATATGTACCATGTTGTTACATGTAAACAAACTTCA
ATTTGAAGTGCAGCTATTATGTGGTATCCATGTGTATCGACCATG
TGCCATATATCAATTATGGTCACTAGAAAGTCTCTTTATGATACT
TTTTATTGTACTGTTTTTCATTTCACTTGCAAAATTTTGCAGAATT
CCTCCTTTCTACCCATAAATTACATATATTTTTCTTCTTTAGTCAT
GGAGAACTCCCCCCCTCATCTCTTCCCTATTATCTTTCCCTGTGTA
CTGGTATTATTAAAAAGACATTACATACGCAAGTCTTTCTCGACA
ATCAAGAATGTTATTAATGTGTAATACTGAGCACTTTACTTCTTA
ATAAAAACTTGATATAGTAGCA (SEQ ID NO: 244)

transcript
ENSTO0000
0502363.1

ATGTCTTCTCTCTCTTACAGCTCTTCAAATTCATCAATTTTAACAG
GACCATGAGCCAGCTCTCGACAACCATGTCTCGATGTGCCAAAG
ACCTGTTTGGCTTTGCTATTATGTTCTTCATTATTTTCCTAGCGTA
TGCTCAGTTGGCATACCTTGTCTTTGGCACTCAGGTCGATGACTT
CAGTACTTTCCAAGAGTGTATCTTCACTCAATTCCGTATCATTTT
GGGCGATATCAACTTTGCAGAGATTGAGGAAGCTAATCGAGTTT
TGGGACCAATTTATTTCACTACATTTGTGTTCTTTATGTTCTTCAT
TCTTTTGAATATGTTTTTGGCTATCATCAATGATACTTACTCTGAA
GTGAAATCTGACTTGGCACAGCAGAAAGCTGAAATGGAACTCTC
AGATCTTATCAGAAAGGGCTACCATAAAGCTTTGGTCAAACTAA
AACTGAAAAAAAATACCGTGGATGACATTTCAGAGAGTCTGCGG
CAAGGAGGAGGCAAGTTAAACTTTGACGAACTTCGACAAGATCT
CAAAGGGAAGGGCCATACTGATGCAGAGATTGAGGCAATATTCA
CAAAGTACGACCAAGATGGAGACCAAGAACTGACCGAACATGA
ACATCAGCAGATGAGAGACGACTTGGAGAAAGAGAGGGAGGAC
CTGGATTTGGATCACAGTTCTTTACCACGTCCCATGAGCAGCCGA
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AGTTTCCCTCGAAGCCTGGATGACTCTGAGGAGGATGACGATGA
AGATAGCGGACATAGCTCCAGAAGGAGGGGAAGCATTTCTAGTG
GCGTTTCTTACGAAGAGTTTCAAGTCCTGGTGAGACGAGTGGAC

CGGATGGAGCATTCCATCGGCAGCATAGTGTCCAAGATTGACGC
CGTGATCGTGAAGCTAGAGATTATGGAGCGAGCCAAACTGAAGA
GGAGGGAGGTGCTGGGAAGGCTGTTGGATGGGGTGGCCGAGGA
TGAAAGGCTGGGTCGTGACAGTGAAATCCATAGGGAACAGATG

GAACGGCTAGTACGTGAAGAGTTGGAACGCTGGGAATCCGATGA
TGCAGCTTCCCAGATCAGTCATGGTTTAGGCACGCCAGTGGGAC

TAAATGGTCAACCTCGCCCCAGAAGCTCCCGCCCATCTTCCTCCC
AATCTACAGAAGGCATGGAAGGTGCAGGTGGAAATGGGAGTTCT
AATGTCCACGTATGATATGTGTGTTT (SEQ ID NO: 245)

transcript
ENSTO0000
0506367.1

GAATGATAGGGGAAAGGAAGGCAAGGGTGAGAGAAGACCTTGT
GTGAATTTGTCCAAAATGTTTATCCACAGGAACAATCCCTTTGTG
AAGGCTGCTGGTATGTGAATGTGTGCCGGTTCCCTTGGGGCGTTC
ATTTGGATCTTTCTGTGTTCCAGTGACCTACGGCATGATGAGCTC
CAATGTGTACTACTACACCCGGATGATGTCACAGCTCTTCCTAGA
CACCCCCGTGTCCAAAACGGAGAAAACTAACTTTAAAACTCTGT
CTTCCATGGAAGACTTCTGGAAGTTCACAGAAGGCTCCTTATTGG
ATGGGCTGTACTGGAAGATGCAGCCCAGCAACCAGACTGAAGCT
GACAACCGAAGTTTCATCTTCTATGAGAACCTGCTGTTAGGGGTT
CCACGAATACGGCAACTCCGAGTCAGAAATGGATCCTGCTCTAT
CCCCCAGGACTTGAGAGATGAAATTAAAGAGTGCTATGATGTCT
ACTCTGTCAGTAGTGAAGATAGGGCTCCCTTTGGGCCCCGAAAT
GGAACCGCTTGGATCTACACAAGTGAAAAAGACTTGAATGGTAG
TAGCCACTGGGGAATCATTGCAACTTATAGTGGAGCTGGCTATT
ATCTGGATTTGTCAAGAACAAGAGAGGAAACAGCTGCACAAGTT
GCTAGCCTCAAGAAAAATGTCTGGCTGG (SEQ ID NO: 246)

transcript
ENSTO0000
0506727.1

CCAGTCGGCGGCGGGGACCCGCTGCATCGCCACCTCCCCCTGGA
AGGGCAGCCGCCCCGAGTGGCCTGGGCGGAGAGGCTGGTTCGCG
GGCTGCGAGGTCTCTGGGGAACAAGACTCATGGAGGAAAGCAG
CACTAACCGAGAGAAATACCTTAAAAGTGTTTTACGGGAACTGG
TCACATACCTCCTTTTTCTCATAGTCTTGTGCATCTGAACAATCCC
TTTGTGAAGGCTGCTGGTATGTGAATGTGTGCCGGTTCCCTTGGG
GCGTTCATTTGGATCTTTCTGTGTTCCAGTGACCTACGGCATGAT
GAGCTCCAATGTGTACTACTACACCCGGATGATGTCACAGCTCTT
CCTAGACACCCCCGTGTCCAAAACGGAGAAAACTAACTTTAAAA
CTCTGTCTTCCATGGAAGACTTCTGGAAGTTCACAGAAGGCTCCT
TATTGGATGGGCTGTACTGGAAGATGCAGCCCAGCAACCAGACT
GAAGCTGACAACCGAAGTTTCATCTTCTATGAGAACCTGCTGTTA
GGGGTTCCACGAATAC (SEQ ID NO: 247)

transcript
ENST0000
0508588.5

AATGGTAGTAGCCACTGGGGAATCATTGCAACTTATAGTGGAGC
TGGCTATTATCTGGATTTGTCAAGAACAAGAGAGGAAACAGCTG
CACAAGTTGCTAGCCTCAAGAAAAATGTCTGGCTGGACCGAGGA
ACCAGGGCAACTTTTATTGACTTCTCAGTGTACAACGCCAACATT
AACCTGTTCTGTGTGGTCAGCTGTCAGTGGTAGCTATAGGAATTA
ACATATACAGAACATCAAATGTGGAGGTGCTACTACAGTTTCTG
GAAGATCAAAATACTTTCCCCAACTTTGAGCATCTGGCATATTGG
CAGATACAGTTCAACAATATAGCTGCTGTCACAGTATTTTTTGTC
TGGATTAAGCTCTTCAAATTCATCAATTTTAACAGGACCATGAGC
CAGCTCTCGACAACCATGTCTCGATGTGCCAAAGACCTGTTTGGC
TTTGCTATTATGTTCTTCATTATTTTCCTAGCGTATGCTCAGTTGG
CATACCTTGTCTTTGGCACTCAGGTCGATGACTTCAGTACTTTCC
AAGAGTGTATCTTCACTCAATTCCGTATCATTTTGGGCGATATCA
ACTTTGCAGAGATTGAGGAAGCTAATCGAGTTTTGGGACCAATT
TATTTCACTACATTTGTGTTCTTTATGTTCTTCATTCTTTTGAATA
TGTTTTTGGCTATCATCAATGATACTTACTCTGAAGTGAAATCTG
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ACTTGGCACAGCAGAAAGCTGAAATGGAACTCTCAGATCTTATC
AGAAAGGGCTACCATAAAGCTTTGGTCAAACTAAAACTGAAAAA
AAATACCGTGGATGACATTTCAGAGAGTCTGCGGCAAGGAGGAG
GCAAGTTAAACTTTGACGAACTTCGACAAGATCTCAAAGGGAAG
GGCCATACTGATGCAGAGATTGAGGCAATATTCACAAAGTACGA
CCAAGATGGAGACCAAGAACTGACCGAACATGAACATCAGCAG
ATGAGAGACGACTTGGAGAAAGAGAGGGAGGACCTGGATTTGG
ATCACAGTTCTTTACCACGTCCCATGAGCAGCCGAAGTTTCCCTC
GAAGCCTGGATGACTCTGAGGAGGATGACGATGAAGATAGCGG
A CATAGCTCCAGAAGGAGGGGAAGCATTTCTAGTGGCGTTTCTT
A CGAAGAGTTTCAAGTCCTGGTGAGACGAGTGGACCGGATGGAG
CATTCCATCGGCAGCATAGTGTCCAAGATTGACGCCGTGATCGT
GAAGCTAGAGATTATGGAGCGAGCCAAACTGAAGAGGAGGGAG
GTGCTGGGAAGGCTGTTGGATGGGGTGGCCGAGGATGAAAGGCT
GGGTCGTGACAGTGAAATCCATAGGGAACAGATGGAACGGCTA
GTACGTGAAGAGTTGGAACGCTGGGAATCCGATGATGCAGCTTC
CCAGATCAGTCATGGTTTAGGCACGCCAGTGGGACTAAATGGTC
AACCTCGCCCCAGAAGCTCCCGCCCATCTTCCTCCCAATCTACAG
AAGGCATGGAAGGTGCAGGTGGAAATGGGAGTTCTAATGTCCAC
GTATGATATGTGTGTTTCAGTATGTGTGTTTCTAATAAGTGAGGA
AGTGGCTGTCCTGAATTGCTGTAACAAGCACACTATTTATATGCC
CTGACCACCATAGGATGCTAGTCTTTGTGACCGATTGCTAATCTT
CTGCACTTTAATTTATTTTATATAAACTTTACCCA (SEQ ID NO: 248)

transcript
ENSTO0000
0511337.5

ATACTTTCCCCAACTTTGAGCATCTGGCATATTGGCAGATACAGT
TCAACAATATAGCTGCTGTCACAGTATTTTTTGTCTGGATTAAGC
TCTTCAAATTCATCAATTTTAACAGGACCATGAGCCAGCTCTCGA
CAACCATGTCTCGATGTGCCAAAGACCTGTTTGGCTTTGCTATTA
TGTTCTTCATTATTTTCCTAGCGTATGCTCAGTTGGCATACCTTGT
CTTTGGCACTCAGGTCGATGACTTCAGTACTTTCCAAGAGTGTAT
AATATGTTTTTGGCTATCATCAATGATACTTACTCTGAAGTGAAA
TCTGACTTGGCACAGCAGAAAGCTGAAATGGAACTCTCAGATCT
TATCAGAAAGGGCTACCATAAAGCTTTGGTCAAACTAAAACTGA
AAAAAAATACCGTGGATGACATTTCAGAGAGTCTGCGGCAAGGA
GGAGGCAAGTTAAACTTTGACGAACTTCGACAAGATCTCAAAGG
GAAGGGCCATACTGATGCAGAGATTGAGGCAATATTCACAAAGT
A CGACCAAGATGGAGACCAAGAACTGACCGAACATGAACATCA
GCAGATGAGAGACGACTTGGAGAAAGAGAGGGAGGACCTGGAT
TTGGATCACAGTTCTTTACCACGTCCCATGAGCAGCCGAAGTTTC
CCTCGAAGCCTGGATGACTCTGAGGAGGATGACGATGAAGATAG
CGGACATAGCTCCAGAAGGAGGGGAAGCATTTCTAGTGGCGTTT
CTTACGAAGAGTTTCAAGTCCTGGTGAGACGAGTGGACCGGATG
GAGCATTCCATCGGCAGCATAGTGTCCAAGATTGACGCCGTGAT
CGTGAAGCTAGAGATTATGGAGCGAGCCAAACTGAAGAGGAGG
GAGGTGCTGGGAAGGCTGTTGGATGGGGTGGCCGAGGATGAAA
GGCTGGGTCGTGACAGTGAAATCCATAGGGAACAGATGGAACG
GCTAGTACGTGAAGAGTTGGAACGCTGGGAATCCGATGATGCAG
CTTCCCAGATCAGTCATGGTTTAGGCACGCCAGTGGGACTAAAT
GGTCAACCTCGCCCCAGAAGCTCCCGCCCATCTTCCTCCCAATCT
A CAGAAGGCATGGAAGGTGCAGGTGGAAATGGGAGTTCTAATG
TCCACGTATGATATGTGTGTTTCAGTATGTGTGTTTCTAATAAGT
GAGGAAGTGGCTGTCCTGAATTGCTGTAACAAGCACACTATTTA
TATGCCCTGACCACATAGGATGCTAGTCTTTGTGACCGATTGCT
AATCTTCTGCACTTTAATTTATTTTATATAAACTTTACCCATGGTT
CAAAGATTTTTTTTTCTTTTTCTCATATAAGAAA (SEQ ID NO: 249)

transcript
ENSTO0000
0512858.1

ACAGTTCAACAATATAGCTGCTGTCACAGTATTTTTTGTCTGGAT
TAAGCTCTTCAAATTCATCAATTTTAACAGGACCATGAGCCAGCT
CTCGACAACCATGTCTCGATGTGCCAAAGACCTGTTTGGCTTTGC
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TATTATGTTCTTCATTATTTTCCTAGCGTATGCTCAGTTGGCATAC
CTTGTCTTTGGCACTCAGGTCGATGACTTCAGTACTTTCCAAGAG
TGTATAATATGTTTTTGGCTATCATCAATGATACTTACTCTGAAG
TGAAATCTGACTTGGCACAGCAGAAAGCTGAAATGGAACTCTCA
GATCTTATCAGAAAGGGCTACCATAAAGCTTTGGTCAAACTAAA
ACTGAAAAAAAATACCGTGGATGACATTTCAGAGAGTCTGCGGC
AAGGAGGAGGCAAGTTAAACTTTGACGAACTTCGACAAGATCTC
AAAGGGTGAGAATCATGCTTCCTGAGGTTCTGAAAAATTCCTGC
TTCTAAAGATAAATTCCTGGTGATAAGAGTATTTCTAGCCCAAG
GGCTCATACAGATACTTTTTTTTTTTTTTTCCAGAGGCAGGTATCT
TTCTGGAACATGTTATAAGAGGAAAACTTGCCCCCATTTGGTGAT
TTCTCCTTTCCTCCTGCATTTTGATGTCTCTGTGTTGAGGGTGAAC
TGGGTACAAGGAATGATTTTTATCTGTATCCTCTCTCTAATTTCA
GGAAGGGCCATACTGATGCAGAGATTGAGGCAATATTCACAAAG
TACGACCAAGATGGAGACCAAGAACTGACCGAACATGAACATC
AGCAGATGAGAGACGACTTGGAGAAAGAGAGGGAGGACCTGGA
TTTGGATCACAGTTCTTTACCACGTCCCATGAGCAGCCGAAGTTT
CCCTCGAAGCCTGGATGACTCTGAGGAGGATGACGATGAAGATA
GCGGACATAGCTCCAGAAGGAGGGGAAGCATTTCTAGTGGCGTT
TCTTACGAAGAGTTTCAAGTCCTGGTGAGACGAGTGGACCGGAT
GGAGCATTCCATCGGCAGCATAGTGTCCAAGATTGACGCCGTGA
TCGTGAAGCTAGAGATTATGGAGCGAGCCAAACTGAAGAGGAG
GGAGGTGCTGGGAAGGCTGTTGGATGGGGTGGCCGAGGATGAA
AGGCTGGGTCGTGACAGTGAAATCCATAGGGAACAGATGGAAC
GGCTAGTACGTGAAGAGTTGGAACGCTGGGAATCCGATGATGCA
GCTTCCCAGATCAGTCATGGTTTAGGCACGCCAGTGGGACTAAA
TGGTCAACCTCGCCCCAGAAGCTCCCGCCCATCTTCCTCCCAATC
TACAGAAGGCATGGAAGGTGCAGGTGGAAATGGGAGTTCTAAT
GTCCACGTATGATATGTGTGTTTCAGTATGTGTGTTTCTAATAAG
TGAGGAAGTGGCTGTCCTGAATTGCTGTAACAAGCACACTATTT
ATATGCCCTGACCACCATAGGATGCTAGTCTTTGTGACCGATTGC
TAATCTTCTGCACTTTAATTTATTTTATATAAACTTTACCCATGGT
T (SEQ ID NO: 250)

Translation modulation mechanism

PKD2 5' UTR sequence
(EN ST00000237596 .7

AGGCGGCGGCGGGCGCCGGGAAGAAAGGAACATGGCTCCTGAG
GCGCACAGCGCCGAGCGCGGCGCCGCGCACCLCGLCGLGLLCGGAL
GCCAGTGACCGCG (SEQ ID NO: 251)

Table 4: PKD2 ASO sequences

SE Oligo Start (chr | Oligo End (chr

ID ° | Event Sequence Chr coo%dinate) ( coo%dinate)(
1 Alt 5'ss GTACTTTCAAAGTTATTT chr4 88036361 88036379
2 Alt 5'ss GAGAGGTACTTTCAAAGT chr4 88036366 88036384
3 Alt 5'ss TGATAGAGAGGTACTTTC chrd 88036371 88036389
4 Alt 5'ss TTCTGTGATAGAGAGGTA chr4 88036376 88036394
5 Alt 5'ss CAATTTTCTGTGATAGAG chrd 88036381 88036399
6 Alt 5'ss ATGAACAATTTTCTGTGA chrd 88036386 88036404
7 Alt 5'ss GCCAAATGAACAATTTTC chrd 88036391 88036409
8 Alt 5'ss ATGAAGCCAAATGAACAA chr4 88036396 88036414
9 Alt 5'ss AAATGATGAAGCCAAATG chrd 88036401 88036419
10 | Alt5'ss CATTGAAATGATGAAGCC chrd 88036406 88036424
11 Alt 5'ss TCATGCATTGAAATGATG chr4 88036411 88036429
12 Alt 5'ss GATACTCATGCATTGAAA chr4 88036416 88036434
13 Alt 5'ss CTGTCGATACTCATGCAT chr4 88036421 88036439
14 Alt 5'ss AGGTCCTGTCGATACTCA chrd 88036426 88036444
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223 | uORF CGCCUCAGGAGCCAUGUU | chr4 88007662 88007680

224 | uORF UGCGCCUCAGGAGCCAUG | chr4 88007664 88007682

225 | uORF UGUGCGCCUCAGGAGCCA | chr4 88007666 88007684

226 | UORF CUGUGCGCCUCAGGAGCC | chr4 88007667 88007685
Table 6: Exemplary Mouse U7 vector sequence

Region Sequence

Promoter sequence
(Mouse U7 promoter)

cccacaucgccugecacuacuuaaguccgauucacuucggeuuuageuccaagccuuuaaucucge
gaagcucuuuuuuUUUUUUUaacaacauaggagcugugauuggeuguuuucagecaaucageacu
gacucauuugcauagccuuuacaagcggucacaaacucaagaaacgagcgguuuuaauagucuuu

uagaauauuguuuaucgaaccgaauaaggaacugugcuuugugauucacauaucaguggaggggu
guggaaauggcaccuugaucucacccucaucgaaaguggaguugauguccuucccuggeucgeua
cagacgcacuuccge (SEQ ID NO: 252)

Wild-type U7
Antisense sequence

AAGUGUUACAGCUCUUUUAG (SEQ ID NO: 253)

Wild-type U7 non-
coding RNA sequence

AAUUUGUCUAGCAGGUUUUCUGACUUCGGUCGGAAAACCCcCU
(SEQ ID NO: 254)

ASO sequences
replacing the Wild-
type U7 Antisense
sequence

GTACTTTCAAAGTTATTT (SEQ ID NO: 1)
ATAAATCGAACCATCGTA (SEQ ID NO: 50)
TTTCTTCCCGGCGCCCGC (SEQ ID NO: 100)

Modified U7 snRNA
(smOPT) non-coding
RNA sequence

AAUUUUUGGAGCAGGUUUUCUGACUUCGGUCGGAAAACCCCU
(SEQ ID NO: 255)

smOPT sequence

AAUUUUUGGAG (SEQ ID NO: 229)

3' regulatory sequence

cccaauuucacuggucuacaaugaaagcaaaacaguucucuuccccgeuccecggugugugagagg
ggcuuugauccuucucugguuuccuaggaaacgcguaugugcuagagecacgeucugagacuucc
gccucgugeggucccgeuuccuuucugecuccucugg (SEQ ID NO: 256)

Exemplary Full
sequence of wild-type
U7 snRNA

cccacaucgccugccacuacuuaaguccgauucacuucggcuuuagcuccaagccuuuaaucucge
gaagcucuuuuuuuuuUuUUaacaacauaggagcugugauuggcuguuuucagccaaucagcacu
gacucauuugcauagccuuuacaagcggucacaaacucaagaaacgagcgguuuuaauagucuuu
uagaauauuguuuaucgaaccgaauaaggaacugugcuuugugauucacauaucaguggaggggu
guggaaauggcaccuugaucucacccucaucgaaaguggaguugauguccuucccuggeucgeua
cagacgcacuuccgcAAGUGUUACAGCUCUUUUAGAAUUUGUCUAGC
AGGUUUUCUGACUUCGGUCGGAAAACCCCUcccaauuucacuggucuacaa
ugaaagcaaaacaguucucuuccccgeuccccggugugugagaggggcuuugauccuucucuggu
uuccuaggaaacgcguaugugcuagagccacgcucugagacuuccgecucgugcggucccgeuuc
cuuucugccuccucugg (SEQ ID NO: 257)

Exemplary Full
sequence of modified
U7 snRNA (smOPT)

cccacaucgccugccacuacuuaaguccgauucacuucggcuuuagcuccaagccuuuaaucucge
gaagcucuuuuuuuuuUuUUaacaacauaggagcugugauuggcuguuuucagecaaucagcacu
gacucauuugcauagccuuuacaagcggucacaaacucaagaaacgagcgguuuuaauagucuuu
uagaauauuguuuaucgaaccgaauaaggaacugugcuuugugauucacauaucaguggaggggu
guggaaauggcaccuugaucucacccucaucgaaaguggaguugauguccuucccuggeucgeua
cagacgcacuuccgcAAGUGUUACAGCUCUUUUAGAAUUUUUGGAGC
AGGUUUUCUGACUUCGGUCGGAAAACCCCUcccaauuucacuggucuacaa
ugaaagcaaaacaguucucuuccccgeuccccggugugugagaggggcuuugauccuucucuggu
uuccuaggaaacgcguaugugcuagagccacgcucugagacuuccgecucgugcggucccgeuuc
cuuucugccuccucugg (SEQ ID NO: 258)

Full sequence of
modified U7 sSnRNA
(smOPT) containing
an ASO sequence

cccacaucgccugccacuacuuaaguccgauucacuucggcuuuageuccaagccuuuaaucucge
gaagcucuuuuuuuuuUuUUaacaacauaggagcugugauuggcuguuuucagccaaucageacu
gacucauuugcauagccuuuacaagcggucacaaacucaagaaacgagcgguuuuaauagucuuu
uagaauauuguuuaucgaaccgaauaaggaacugugcuuugugauucacauaucaguggaggggu
guggaaauggcaccuugaucucacccucaucgaaaguggaguugauguccuucccuggeucgeua
cagacgcacuuccgc[AS
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replacing the
antisense sequence of

O sequence]AAUUUUUGGAGCAGGU
UUUCUGACUUCGGUCGGAAAACCCCUcccaauuucacuggucuacaaugaaag

U7 snRNA caaaacaguucucuuccccgeuccccggugugugagaggggcuuugauccuucucugguuuccua
(Exemplary sequences | ggaaacgcguaugugcuagagccacgcucugagacuuccgecucgugeggucccgeuuccuuucu
of [ASO sequence] gccuccucugg

include those in Table | (SEQ ID NOS 252 and 259, respectively)

4 and Table 5)

Exemplary full
sequence of modified
U7 snRNA (smOPT)
containing an ASO
sequence replacing
the antisense sequence
of U7 snRNA

cccacaucgccugecacuacuuaaguccgauucacuucggcuuuagcuccaagccuuuaaucucge
gaagcucuuuuuuuuuuuUUaacaacauaggagcugugauuggeuguuuucagecaaucageacu
gacucauuugcauagccuuuacaagcggucacaaacucaagaaacgagcgguuuuaauagucuuu

uagaauauuguuuaucgaaccgaauaaggaacugugcuuugugauucacauaucaguggaggggu
guggaaauggcaccuugaucucacccucaucgaaaguggaguugauguccuucccuggeucgeua
cagacgcacuuccgcGUACUUUCAAAGUUAUUUAAUUUUUGGAGCAGG
UUUUCUGACUUCGGUCGGAAAACCCCUcccaauuucacuggucuacaaugaa

agcaaaacaguucucuuccccgeuccccggugugugagaggggcuuugauccuucucugguuucc
uaggaaacgcguaugugcuagagecacgcucugagacuuccgecucgugeggucccgeuuccuuu
cugccuccucugg (SEQ ID NO: 260)

Exemplary full
sequence of modified
U7 snRNA (smOPT)
containing an ASO
sequence replacing
the antisense sequence
of U7 snRNA

cccacaucgccugccacuacuuaaguccgauucacuucggcuuuageuccaagccuuuaaucucge
gaagcucuuuuuuuuuUuUUaacaacauaggagcugugauuggecuguuuucagccaaucagcacu
gacucauuugcauagccuuuacaagcggucacaaacucaagaaacgagcgguuuuaauagucuuu

uagaauauuguuuaucgaaccgaauaaggaacugugcuuugugauucacauaucaguggaggggu
guggaaauggcaccuugaucucacccucaucgaaaguggaguugauguccuucccuggeucgeua
cagacgcacuuccgcAUAAAUCGAACCAUCGUAAAUUUUUGGAGCAGG
UUUUCUGACUUCGGUCGGAAAACCCCUcccaauuucacuggucuacaaugaa

agcaaaacaguucucuuccccgeuccceggugugugagaggggeuuugauccuucucugguuuce
uaggaaacgcguaugugcuagagccacgcucugagacuuccgecucgugeggucccgeuuccuuu
cugccuccucugg

(SEQ ID NO: 261)

Exemplary full
sequence of modified
U7 snRNA (smOPT)
containing an ASO
sequence replacing
the antisense sequence
of U7 snRNA

cccacaucgccugccacuacuuaaguccgauucacuucggcuuuagcuccaagccuuuaaucucge
gaagcucuuuuuuuuuuuUUaacaacauaggagcugugauuggecuguuuucagccaaucagcacu
gacucauuugcauagccuuuacaagcggucacaaacucaagaaacgagcgguuuuaauagucuuu

uagaauauuguuuaucgaaccgaauaaggaacugugcuuugugauucacauaucaguggaggggu
guggaaauggcaccuugaucucacccucaucgaaaguggaguugauguccuucccuggeucgeua
cagacgcacuuccgcUUUCUUCCCGGCGCCCGCAAUUUUUGGAGCAG

GUUUUCUGACUUCGGUCGGAAAACCCCUcccaauuucacuggucuacaauga

aagcaaaacaguucucuuccccgeucccecggugugugagaggggcuuugauccuucucugguuuc
cuaggaaacgcguaugugcuagagccacgcucugagacuuccgecucgugeggucccgeuuccuu
ucugccuccucugg (SEQ ID NO: 262)

EXAMPLES

[00348] The present disclosure will be more specifically illustrated by the following Examples.

However, it should be understood that the present disclosure is not limited by these examples in any

manner.

Example 1: Identification of NMD-inducing Exon Inclusion Events in Transcripts by RNAseq

using Next Generation Sequencing

[00349] Whole transcriptome shotgun sequencing was carried out using next generation sequencing to

reveal a snapshot of transcripts produced by the genes described herein to identify NIE inclusion events.

For this purpose, polyA+ RNA from nuclear and cytoplasmic fractions of human cells was isolated and

cDNA libraries were constructed using Illumina’s TruSeq
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