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CLAIMS 

[Claim 1]. An antisense oligonucleotide which modulates one or more of: T-cell ability to 

kill or exert a cytotoxic effect, anti-tumour or antiviral T-cell ability to produce an anti-viral 

cytokine, and T-cell expansion, 

wherein the antisense oligonucleotide modulates expression of an immune-related or 

immunomodulatory gene expressed by the T-cell by altering isoform expression of PD-1,  

wherein the oligonucleotide specifically hybridises to a target region of a PD-1 mRNA in 

exon 2 or 3 thereby expressing a soluble isoform of PD-1 and reducing expression of 

membrane-bound PD-1. 

[Claim 2]. The antisense oligonucleotide according to claim 1, wherein the antisense 

oligonucleotide comprises a sequence selected from any one of SEQ ID NOs: 6508, and 

69648.  

[Claim 3]. The antisense oligonucleotide according to any one of the preceding claims, 

wherein the antisense oligonucleotide comprises a modified polynucleotide backbone. 

[Claim 4]. The antisense oligonucleotide according to claim 3, wherein the modified 

polynucleotide backbone comprises a modified moiety substituted for a sugar of at least 

one of the polynucleotides. 

[Claim 5]. The antisense oligonucleotide according to claim 4, wherein the modified 

moiety selected from the group consisting of phosphorodiamidate morpholino oligomer 

(PMO), peptide-conjugated phosphorodiamidate morpholino oligomer (PPMO), and non-

peptide dendrimeric octaguanidine moiety-tagged morpholino oligomer. 

[Claim 6]. The antisense oligonucleotide of claim 1, wherein the antisense 

oligonucleotide is capable of inducing exon skipping by annealing to a pre-mRNA of PD-

1. 

[Claim 7]. The antisense oligonucleotide according to any one of claims 3 to 6, wherein 

the modified polynucleotide backbone comprises at least one modified internucleotide 

linkage. 

[Claim 8]. The antisense oligonucleotide according to claim 7, wherein the modified 

internucleotide linkage comprises a modified phosphate. 

[Claim 9]. The antisense oligonucleotide according to claim 8, wherein the modified 

phosphate is selected from the group comprising of a non-bridging oxygen atom 

substituting a sulfur atom, a phosphonate, a phosphorothioate, a phosphodiester, a 

phosphoromorpholidate, a phosphoropiperazidate and a phosphoroamidate. 

[Claim 10]. The antisense oligonucleotide according to any one of the preceding claims, 

wherein the antisense oligonucleotide comprises a backbone which is selected from the 

group comprising of ribonucleic acid, deoxyribonucleic acid, DNA phosphorothioate, 

RNA phosphorothioate, 2'-O-methyl-oligoribonucleotide and 2'-O-methyl-
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oligodeoxyribonucleotide, 2'-O-hydrocarbyl ribonucleic acid, 2'-O-hydrocarbyl DNA, 2'-O-

hydrocarbyl RNA phosphorothioate, 2'-O-hydrocarbyl DNA phosphorothioate, 2'-F-

phosphorothioate, 2'-F-phosphodiester, 2'-methoxyethyl phosphorothioate, 2-

methoxyethyl phosphodiester, deoxy methylene(methylimino) (deoxy MMI), 2'-O-

hydrocarby MMI, deoxy-methylphos-phonate, 2'-O-hydrocarbyl methylphosphonate, 

morpholino, 4'-thio DNA, 4'-thio RNA, peptide nucleic acid, 3'-amidate, deoxy 3'-amidate, 

2'-O-hydrocarbyl 3'-amidate, locked nucleic acid, cyclohexane nucleic acid, tricycle-DNA, 

2'fluoro-arabino nucleic acid, N3'-P5' phosphoroamidate, carbamate linked, 

phosphotriester linked, a nylon backbone modification and mixtures of the 

aforementioned backbones. 

[Claim 11]. The antisense oligonucleotide according to any one of the preceding claims, 

wherein the oligonucleotide is chemically linked to one or more conjugates that enhance 

the activity, cellular distribution, or cellular uptake of the antisense oligonucleotide. 

[Claim 12]. The antisense oligonucleotide according to any one of claims 1 to 11 for use 

in treating cancer in a patient. 

[Claim13]. The antisense oligonucleotide for use according to claim 12, in combination 

with an anti-cancer agent or treatment. 

[Claim 14]. The antisense oligonucleotide for use according to any one of claims 11 or 12 

wherein the cancer is any one selected from the group comprising: HBV induced HCC 

and EBV induced Non Hodgkin Lymphomas. 

[Claim 15]. A pharmaceutical composition comprising the antisense oligonucleotide 

according to any one of claims 1 to 11 and a pharmaceutically acceptable carrier. 

[Claim 16]. The composition according to claim 15, further comprising a nucleic acid 

molecule that encodes a T-cell receptor gene. 

[Claim 17]. The composition according to claim 16, wherein the nucleic acid molecule is 

an mRNA. 

[Claim 18]. The composition according to any one of claims 15 to 17, wherein the 

composition is suitable to be administered parenterally either naked or complexed with a 

delivery agent to a patient. 

[Claim 19]. The composition according to claim 18, wherein the carrier is selected from 

the group comprising of a nanoparticle, such as a polymeric nanoparticle; a liposome, 

such as pH-sensitive liposome, an antibody conjugated liposome; a viral vector, a 

cationic lipid, a polymer, a UsnRNA, such as U7 snRNA and a cell penetrating peptide. 

[Claim 20]. The composition according to any one of claims 15 to 19, wherein the 

antisense oligonucleotide is to be administered orally, or rectally, or transmucosally, or 

intestinally, or intramuscularly, or subcutaneously, or intramedullary, or intrathecally, or 
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directly intraventricularly, or intravenously, or intravitreally, or intraperitoneally, or 

intranasally, or intraocularly. 

[Claim 21]. An in vitro method of inducing exon-skipping of an immune-related or 

immunomodulatory genes pre-mRNA expressed by the T-cell, the method comprising 

delivering to a cell the antisense oligonucleotide according to any one of claims 1 to 11, 

or the composition according to any one of claims 15 to 17. 

[Claim 22]. The in vitro method according to claim 21, wherein the cell is a human cell. 

[Claim 23]. An in vitro method for modulating the function of a T-cell, the method 

comprising administering to the T-cell an antisense oligonucleotide according to any one 

of claims 1 to 11. 

[Claim 24]. The in vitro method according to claim 23, wherein the method further 

comprising modifying the specificity of the T-cell by administering to the T-cell a nucleic 

acid molecule that encodes a T-cell receptor gene. 

[Claim 25]. The in vitro method according to claim 23, wherein the nucleic acid molecule 

that encodes a T-cell receptor gene is transfected or introduced to the T cell by any one 

selected from the group comprising: sonophoresis, electric pulsing, electroporation, 

osmotic shock, calcium phosphate precipitation, and DEAE dextran transfection, lipid 

mediated delivery, and passive delivery. 

[Claim 26]. A T-cell transformed or transfected in vitro with an antisense oligonucleotide 

according to any one of claims 1 to 11. 

[Claim 27]. The T-cell according to claim 26, wherein the antisense oligonucleotide is 

transfected or introduced to the T cell by electroporation. 

[Claim 28]. The T-cell according to any one of claims 26 or 27, further comprising a 

nucleic acid molecule that encodes a T-cell receptor gene. 

[Claim 29]. The T-cell according to claim 28, wherein the nucleic acid molecule is an 

mRNA. 

[Claim 30]. A kit comprising the antisense oligonucleotide according to any one of claims 

1 to 11, optionally in a container, and a package insert, package label, instructions or 

other labelling. 

[Claim 31]. The antisense oligonucleotide according to claim 1, wherein the antisense 

oligonucleotide has a backbone comprising ribonucleic acid (RNA) or chemically 

modified RNA. 


