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background - genome editing
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genome editing — how to induce DSB?
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background - CRISPR

the adaptive immune system of bacteria and archaea

» clustered regularly interspaced short palindromic repeats
« found in 90 % of archaea and 40 % of bacteria

« direct repeats + spacers
» cas gene (CRISPR-associated)
« proto-spacer adjacent motiv (PAM)
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background - CRISPR

the adaptive immune system of bacteria and archaea

« pre-crRNA processed into crRNAS (23-47 nt)

« matches proto-spacer of invading nucleic acid

« Type Il uses a trans-encoded small RNA
(tracrRNA)
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background - CRISPR

the adaptive immune system of bacteria and archaea

« pre-crRNA processed into crRNAS (23-47 nt)
« matches proto-spacer of invading nucleic acid

« Type Il uses a trans-encoded small RNA
(tracrRNA)
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background - CRISPR

the adaptive immune system of bacteria and archaea

« pre-crRNA processed into crRNAS (23-47 nt)
« matches proto-spacer of invading nucleic acid
« Type Il uses a trans-encoded small RNA
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construction of the system

type Il CRISPR locus from S. pvogenes
« codon-optimized Cas9
* introduced NLS
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construction of the system

type Il CRISPR locus from S. pvogenes
« codon-optimized Cas9
* introduced NLS
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first tests (NHEJ)

3x -
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» pooled genomic DNA
« amplified EMX locus
U\G DR EMX1(1) DR U6 tracrRNA ° Survey assay
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5'-. .AAACGGAAGGGCCTGAGTCCGAGCAGAAGAAGAAGTTTTA. .-3"

denature
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first tests (NHEJ)

3x -
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» pooled genomic DNA
« amplified EMX locus
U\G DR EMX1(1) DR U6 tracrRNA ° Survey assay

 denature and re-anneal DNA
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first tests (NHEJ)
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first tests (NHEJ)

3x hSp-
B peese e SFia, Alase Il mCtery LS - transiently express constructs in HEK293
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« amplified EMX locus
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* Sanger seq
indels in human EMX1 locus
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first tests (NHEJ)
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array design (NHEJ)
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array design (NHEJ)
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homologous recombination
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homologous recombination
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testing the system (NHEJ)

type Il CRISPR locus from S. pvogenes
codon-optimized Cas9
* introduced NLS
» transfected HEK293 cells
* MiSeq to analyze deletions
« gDNA was pooled
« target region was amplified
« MiSeq

A

endogenous ‘native’ hAAVS1 locus sequence

. TTATCTGTCCCCTCCACCCCACAGT -GGGCCACTAGGGACAGGATTGGTGA. .
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homologous repair/specificity

GFP reporter assay in HEK293T |
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homologous repair/specificity

GFP reporter assay in HEK293T = YT
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genome editing at endogenous locus

SEALRUOPR.  CAGGFP-HA » target endogenous AAVSL1 locus
'—"'T-\ -:’,  donor DNA
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genome editing at endogenous locus

SAEARUGIER: LG BFR « target endogenous AAVSL1 locus
——= —  donor DNA
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Thank you very much
for your attention!!!
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