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CLAIMS 

1. A method for identifying a target molecule and an anti-sense oligonucleotide, comprising: 

(a) providing a biological sample obtained from a subject having or suspected of having said 

target molecule and said anti-sense oligonucleotide, wherein said anti-sense oligonucleotide 

comprises a sequence complementary to a sequence of a messenger ribonucleic acid (mRNA) 

transcript of said target molecule; 

(b) using a first detection probe specific for said anti-sense oligonucleotide and a second 

detection probe specific for said target molecule to detect a first set of signals and a second set of 

signals from said biological sample, wherein said first set of signals identifies a first position of said 

anti-sense oligonucleotide in said biological sample, wherein said second set of signals identifies a 

second position of said target molecule and a change in a level of said target molecule relative to a 

reference, and wherein said first set of signals or said second set of signals are detected using 

fluorescent in situ sequencing (FISSEQ); and 

(c) using said first set of signals and said second set of signals to provide an output indicative of 

said first position of said anti-sense oligonucleotide and said second position of said target molecule 

in said biological sample. 

2. The method of claim 1, further comprising, prior to (a), contacting said biological sample 

with a solution having said anti-sense oligonucleotide. 

3. The method of claim 1, wherein (b) comprises identifying a target sequence of said target 

molecule. 

4. The method of claim 1, wherein said target molecule is a target polypeptide or target protein. 

5. The method of claim 1, wherein said biological sample is a cell, a cell derivative, or a tissue. 

6. The method of claim 1, wherein said output is an image or video. 

7. The method of claim 1, wherein said anti-sense oligonucleotide is a ribonucleic acid, a 

phosphorothioate deoxyribonucleic acid, a locked nucleic acid, a 2'-O-methocy-ethyl ribonucleic acid, 

a 2'-O-methyl ribonucleic acid, or a 2'-fluoro deoxyribonucleic acid. 

8. The method of claim 1, wherein said anti-sense oligonucleotide is from 15 to 60 nucleotides 

in length.  

9. The method of claim 1, wherein said first detection probe or said second detection probe 

comprises a nucleic acid. 

10. The method of claim 1, wherein (b) further comprises hybridizing said first detection probe to 

said anti-sense oligonucleotide. 

11. The method of claim 1, wherein said FISSEQ comprises sequencing-by-synthesis, 

sequencing-by-ligation or sequencing by hybridization. 

 


