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The Claims defining the Invention are as follows: 

1.   A method for reducing binding and/or cleavage of an off-target nucleic acid by 

a complex comprising a catalytically active Cas9 protein and a guide polynucleotide, the 

method comprising: 

 (a) contacting a first complex with a selected target nucleic acid, wherein 

the first complex comprises:  (i) a catalytically active Cas9 protein, and (ii) a first 

guide polynucleotide that comprises a spacer adapted to bind to the selected target 

nucleic acid; and 

 (b) contacting a second complex with an off-target nucleic acid, wherein 

the second complex comprises (i) a catalytically inactive Cas9 protein (dCas9 protein) 

that does not cleave the off-target nucleic acid, and (ii) a second guide polynucleotide 

that comprises a spacer adapted to bind to the off-target nucleic acid, 

thereby reducing binding and/or cleavage by the first complex of the off-target nucleic 

acid, and 

wherein the method is not performed on a human or animal body. 

 

2. The method of claim 1, wherein the guide polynucleotide is a single-guide 

RNA (sgRNA). 

 

3. The method of claim 1 or claim 2, wherein the catalytically active Cas9 

protein is a S. pyogenes Cas9 protein or an orthologous Cas9 protein. 

 

4. The method of any preceding claim, wherein the dCas9 protein is a 

catalytically inactive S. pyogenes Cas9 protein or an orthologous Cas9 protein that is 

catalytically inactive. 

 

5. The method of claim 4, wherein the dCas9 protein comprises one or more 

mutations in a RuvC-1 domain and one or more mutations in a HNH domain.  

 

6. The method of any preceding claim, wherein the selected target nucleic acid is 

cleaved to provide a cleavage site, and the method further comprises modifying the target 

nucleic acid. 
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7. The method of claim 6, wherein the modifying comprises inserting at least a 

portion of a donor polynucleotide at the cleavage site. 

 

8. The method of claim 6, wherein the modifying comprises deleting one or more 

nucleotides at the cleavage site. 

 

9. The method of any preceding claim, wherein the method is performed in a cell. 

 

10. The method of claim 9, wherein the first complex and the second complex are 

introduced into the cell by a method selected from the group consisting of transfection, 

transduction, electroporation, micelles and liposome delivery, lipid nanoparticles, viral 

delivery, and protein injection. 

 

11. The method of claim 9 or claim 10, wherein the cell is a eukaryotic cell. 

 

12. The method of any one of claims 1 to 8, wherein the method is performed in 

vitro. 

 

13. The method of any preceding claim, wherein the selected target nucleic acid is 

DNA. 

 

14. The method of claim 13, wherein the selected target nucleic acid is double-

stranded DNA. 
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ABSTRACT 

 

Methods for use with Type II CRISPR-Cas9 systems for increasing Cas9-mediated 

genome engineering efficiency are disclosed. The methods can be used to decrease 

the number of off-target nucleic acid double-stranded breaks and/or to enhance 5 

homology-directed repair of a cleaved target nucleic acid. 
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<210>  1 

<211>  23 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  1 

aaaaaaagca ccgactcggt gcc                                               23 

 

 

<210>  2 

<211>  23 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  2 

agtaataata cgactcacta tag                                               23 

 

 

<210>  3 

<211>  50 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  3 

gttttagagc tagaaatagc aagttaaaat aaggctagtc cgttatcaac                  50 

 

 

<210>  4 

<211>  50 
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<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  4 

aaaaaaagca ccgactcggt gccacttttt caagttgata acggactagc                  50 

 

 

<210>  5 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  5 

taatacgact cactataggg tggggggagt ttgctccgtt ttagagctag aaatagc          57 

 

 

<210>  6 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  6 

taatacgact cactataggg gccactaggg acaggatgtt ttagagctag aaatagc          57 

 

 

<210>  7 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  7 

taatacgact cactatagtg gagggagttt gctcctggtt ttagagctag aaatagc          57 

 

 

<210>  8 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  8 

taatacgact cactatagga cggatttgtg ggatggagtt ttagagctag aaatagc          57 

 

 

<210>  9 

<211>  57 

<212>  DNA 



3/18 

 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  9 

taatacgact cactatagca ggacattctg acaccccgtt ttagagctag aaatagc          57 

 

 

<210>  10 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  10 

taatacgact cactatagga ggctcccatc acggggggtt ttagagctag aaatagc          57 

 

 

<210>  11 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  11 

taatacgact cactatagtg gggatcacag gttccccgtt ttagagctag aaatagc          57 

 

 

<210>  12 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  12 

taatacgact cactatagag agctcttctg actacaggtt ttagagctag aaatagc          57 

 

 

<210>  13 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  13 

taatacgact cactatagga ccaaatgaga ccagtccgtt ttagagctag aaatagc          57 

 

 

<210>  14 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 
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<220> 

<223>  Synthetic oligonucleotide 

 

<400>  14 

taatacgact cactatagcc cattatgata gggaggggtt ttagagctag aaatagc          57 

 

 

<210>  15 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  15 

taatacgact cactatagct cctggggatg gaagggcgtt ttagagctag aaatagc          57 

 

 

<210>  16 

<211>  52 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  16 

cactctttcc ctacacgacg ctcttccgat ctccagatgg cacattgtca ga               52 

 

 

<210>  17 

<211>  47 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  17 

ggagttcaga cgtgtgctct tccgatctcc tagtgactgc cgtctgc                     47 

 

 

<210>  18 

<211>  48 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  18 

ggagttcaga cgtgtgctct tccgatctac ctggccatca tccttcta                    48 

 

 

<210>  19 

<211>  52 

<212>  DNA 

<213>  Artificial Sequence 
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<220> 

<223>  Synthetic oligonucleotide 

 

<400>  19 

cactctttcc ctacacgacg ctcttccgat ctcagcagac ccactgagtc aa               52 

 

 

<210>  20 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

 

<220> 

<221>  misc_feature 

<222>  (25)..(32) 

<223>  n is a, c, g, or t 

 

<400>  20 

caagcagaag acggcatacg agatnnnnnn nngtgactgg agttcagacg tgtgctc          57 

 

 

<210>  21 

<211>  58 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

 

<220> 

<221>  misc_feature 

<222>  (30)..(37) 

<223>  n is a, c, g, or t 

 

<400>  21 

aatgatacgg cgaccaccga gatctacacn nnnnnnnaca ctctttccct acacgacg         58 

 

 

<210>  22 

<211>  103 

<212>  RNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  22 

gggugggggg aguuugcucc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60 

 

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu uuu                        103 

 

 

<210>  23 

<211>  103 

<212>  RNA 

<213>  Artificial Sequence 
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<220> 

<223>  Synthetic oligonucleotide 

 

<400>  23 

ggggccacua gggacaggau guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60 

 

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu uuu                        103 

 

 

<210>  24 

<211>  103 

<212>  RNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  24 

guggagggag uuugcuccug guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60 

 

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu uuu                        103 

 

 

<210>  25 

<211>  103 

<212>  RNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  25 

ggacggauuu gugggaugga guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60 

 

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu uuu                        103 

 

 

<210>  26 

<211>  104 

<212>  RNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  26 

gcaggacauu cugacacccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60 

 

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu uuuu                       104 

 

 

<210>  27 

<211>  103 

<212>  RNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  27 
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ggaggcuccc aucacggggg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60 

 

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu uuu                        103 

 

 

<210>  28 

<211>  103 

<212>  RNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  28 

guggggauca cagguucccc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60 

 

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu uuu                        103 

 

 

<210>  29 

<211>  103 

<212>  RNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  29 

gagagcucuu cugacuacag guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60 

 

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu uuu                        103 

 

 

<210>  30 

<211>  103 

<212>  RNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  30 

ggaccaaaug agaccagucc guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60 

 

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu uuu                        103 

 

 

<210>  31 

<211>  103 

<212>  RNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  31 

gcccauuaug auagggaggg guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc       60 

 

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu uuu                        103 
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<210>  32 

<211>  104 

<212>  RNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  32 

gcuccugggg auuggaaggg cguuuuagag cuagaaauag caaguuaaaa uaaggcuagu       60 

 

ccguuaucaa cuugaaaaag uggcaccgag ucggugcuuu uuuu                       104 

 

 

<210>  33 

<211>  8 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

 

<220> 

<221>  misc_feature 

<222>  (1)..(8) 

<223>  n is a, c, g, or t 

 

<400>  33 

nnnnnnnn                                                                 8 

 

 

<210>  34 

<211>  58 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  34 

taatacgact cactatagga acactgtgct gattacaggt tttagagcta gaaatagc         58 

 

 

<210>  35 

<211>  58 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  35 

taatacgact cactataggt ttgtgtttcc ataaactggt tttagagcta gaaatagc         58 

 

 

<210>  36 

<211>  58 

<212>  DNA 

<213>  Artificial Sequence 
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<220> 

<223>  Synthetic oligonucleotide 

 

<400>  36 

taatacgact cactataggc tactaacttg agctccccgt tttagagcta gaaatagc         58 

 

 

<210>  37 

<211>  58 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  37 

taatacgact cactatagtc ccaaaggcgg agggcgttgt tttagagcta gaaatagc         58 

 

 

<210>  38 

<211>  58 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  38 

taatacgact cactatagag gctgggttgc cgccgtcggt tttagagcta gaaatagc         58 

 

 

<210>  39 

<211>  90 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  39 

tcagtttatg gaaacacaaa ctcttctgtc cagtcacaga gaattcctgt aatcagcaca       60 

 

gtgttcacca ccccagccaa cgtttcaact                                        90 

 

 

<210>  40 

<211>  90 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  40 

ccagaaacga cagtcaaatt cacatctacc tctgtgataa gaattccagt ttatggaaac       60 

 

acaaactctt ctgtccagtc acagacctct                                        90 

 

 

<210>  41 

<211>  90 
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<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  41 

acccagcctc cctcctaacg ccctccgcct ttgggaccaa gaattcgggg agctcaagtt       60 

 

agtagcagcc aaggagaggc gctgccttgc                                        90 

 

 

<210>  42 

<211>  90 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  42 

ccaccttttt tggcctcgac ggcggcaacc cagcctccct gaattcaacg ccctccgcct       60 

 

ttgggaccaa ccaggggagc tcaagttagt                                        90 

 

 

<210>  43 

<211>  90 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  43 

cgaggcatct ggagcccgaa caaacctcca ccttttttgg gaattccgac ggcggcaacc       60 

 

cagcctccct cctaacgccc tccgcctttg                                        90 

 

 

<210>  44 

<211>  90 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  44 

cacatctacc tctgtgataa gctcagttta tggaattcac aaactcttct gtccagtcac       60 

 

agagctctgt aatcagcaca gtgttcacca                                        90 

 

 

<210>  45 

<211>  90 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 



11/18 

 

 

<400>  45 

cctcgacggc ggcaacccag cctccctgct aacgccctcc gaattctggg accaagcagg       60 

 

ggagctcaag ttagtagcag ccaaggagag                                        90 

 

 

<210>  46 

<211>  90 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  46 

ccgaacaaac ctccaccttt tttggcgtcg acggcggcaa ccgaattcct ccctcgtaac       60 

 

gccctccgcc tttgggacca accaggggag                                        90 

 

 

<210>  47 

<211>  90 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  47 

ccaccttttt tgggctcgac ggcggcaacc cagcctccct ccgaattcgc cctccgcctt       60 

 

tgggaccaag caggggagct caagttagta                                        90 

 

 

<210>  48 

<211>  48 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  48 

ggagttcaga cgtgtgctct tccgatcttg caaggctagt gctagtgg                    48 

 

 

<210>  49 

<211>  52 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  49 

cactctttcc ctacacgacg ctcttccgat ctacatgcac acccatgttt tg               52 

 

 

<210>  50 

<211>  48 



12/18 

 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  50 

ggagttcaga cgtgtgctct tccgatctaa catttccagg tgacaggc                    48 

 

 

<210>  51 

<211>  52 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  51 

cactctttcc ctacacgacg ctcttccgat ctacatgcac acccatgttt tg               52 

 

 

<210>  52 

<211>  48 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  52 

ggagttcaga cgtgtgctct tccgatctgt gggggattct tgcttttt                    48 

 

 

<210>  53 

<211>  52 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  53 

cactctttcc ctacacgacg ctcttccgat ctctccagaa agctgaacga gg               52 

 

 

<210>  54 

<211>  48 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  54 

ggagttcaga cgtgtgctct tccgatcttt tcctctcttc tcccctcc                    48 

 

 

<210>  55 

<211>  52 

<212>  DNA 
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<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  55 

cactctttcc ctacacgacg ctcttccgat ctctgccaca aaggggttaa aa               52 

 

 

<210>  56 

<211>  48 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  56 

ggagttcaga cgtgtgctct tccgatcttt tcctctcttc tcccctcc                    48 

 

 

<210>  57 

<211>  52 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  57 

cactctttcc ctacacgacg ctcttccgat ctctgccaca aaggggttaa aa               52 

 

 

<210>  58 

<211>  48 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  58 

ggagttcaga cgtgtgctct tccgatcttg caaggctagt gctagtgg                    48 

 

 

<210>  59 

<211>  52 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  59 

cactctttcc ctacacgacg ctcttccgat ctcacatgca cacccatgtt tt               52 

 

 

<210>  60 

<211>  48 

<212>  DNA 

<213>  Artificial Sequence 
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<220> 

<223>  Synthetic oligonucleotide 

 

<400>  60 

ggagttcaga cgtgtgctct tccgatcttc tcttctcccc tccctttt                    48 

 

 

<210>  61 

<211>  53 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  61 

cactctttcc ctacacgacg ctcttccgat ctgccacaaa ggggttaaaa gtt              53 

 

 

<210>  62 

<211>  58 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  62 

aatgatacgg cgaccaccga gatctacact gaaccttaca ctctttccct acacgacg         58 

 

 

<210>  63 

<211>  58 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  63 

aatgatacgg cgaccaccga gatctacact gctaagtaca ctctttccct acacgacg         58 

 

 

<210>  64 

<211>  58 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  64 

aatgatacgg cgaccaccga gatctacact aagttccaca ctctttccct acacgacg         58 

 

 

<210>  65 

<211>  58 

<212>  DNA 

<213>  Artificial Sequence 

 



15/18 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  65 

aatgatacgg cgaccaccga gatctacaca tagaggcaca ctctttccct acacgacg         58 

 

 

<210>  66 

<211>  58 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  66 

aatgatacgg cgaccaccga gatctacacg gctctgaaca ctctttccct acacgacg         58 

 

 

<210>  67 

<211>  58 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  67 

aatgatacgg cgaccaccga gatctacaca ggcgaagaca ctctttccct acacgacg         58 

 

 

<210>  68 

<211>  58 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  68 

aatgatacgg cgaccaccga gatctacact aatcttaaca ctctttccct acacgacg         58 

 

 

<210>  69 

<211>  58 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  69 

aatgatacgg cgaccaccga gatctacacc aggacgtaca ctctttccct acacgacg         58 

 

 

<210>  70 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 
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<223>  Synthetic oligonucleotide 

 

<400>  70 

caagcagaag acggcatacg agatatacat cggtgactgg agttcagacg tgtgctc          57 

 

 

<210>  71 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  71 

caagcagaag acggcatacg agatatgcct aagtgactgg agttcagacg tgtgctc          57 

 

 

<210>  72 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  72 

caagcagaag acggcatacg agatattcaa gtgtgactgg agttcagacg tgtgctc          57 

 

 

<210>  73 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  73 

caagcagaag acggcatacg agatatctga tcgtgactgg agttcagacg tgtgctc          57 

 

 

<210>  74 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  74 

caagcagaag acggcatacg agatatgtag ccgtgactgg agttcagacg tgtgctc          57 

 

 

<210>  75 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 



17/18 

 

 

<400>  75 

caagcagaag acggcatacg agatatttga ctgtgactgg agttcagacg tgtgctc          57 

 

 

<210>  76 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  76 

caagcagaag acggcatacg agatatggaa ctgtgactgg agttcagacg tgtgctc          57 

 

 

<210>  77 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  77 

caagcagaag acggcatacg agatattgac atgtgactgg agttcagacg tgtgctc          57 

 

 

<210>  78 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  78 

caagcagaag acggcatacg agatatggac gggtgactgg agttcagacg tgtgctc          57 

 

 

<210>  79 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  79 

caagcagaag acggcatacg agatatccac tcgtgactgg agttcagacg tgtgctc          57 

 

 

<210>  80 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 
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<400>  80 

caagcagaag acggcatacg agatatcttt tggtgactgg agttcagacg tgtgctc          57 

 

 

<210>  81 

<211>  57 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  81 

caagcagaag acggcatacg agatattgag tggtgactgg agttcagacg tgtgctc          57 

 

 

<210>  82 

<211>  23 

<212>  DNA 

<213>  Homo sapiens 

 

<400>  82 

gggtgggggg agtttgctcc tgg                                               23 

 

 

<210>  83 

<211>  23 

<212>  DNA 

<213>  Artificial Sequence 

 

<220> 

<223>  Synthetic oligonucleotide 

 

<400>  83 

ggatggaggg agtttgctcc tgg                                               23 

 

 

<210>  84 

<211>  23 

<212>  DNA 

<213>  Adeno-Associated Virus 

 

<400>  84 

ggggccacta gggacaggat tgg                                               23 

 

 


