2021 2023

CRISPR-Cas3
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Eﬁidermolysis bullosa is a serious disease characterized by genetic
abnormalities, however, there is still no curative treatment. Recently, we have developed a gene
editing tool called CRISPR-Cas3 that causes large deletions in the genome. We hypothesized it would
be relevant to therapeutic benefit for dominant dystrophic epidermolysis bullosa (DDEB), which is a
dominant-negative disease, if the mutated allele is successfully skipped by Cas3 gene editing. To
establish a disease model, Cas9 protein were transfected to immortalized human keratinocyte cells.
Sanger sequencing after cloning revealed clone 1 had 6ént deletion including a glycine codon in one
allele, and clone 2 had premature stop codons in both alleles. Immunofluorescence staining and
western blot showed almost no type VII collagen in clone2, whereas Clonel had type VIl collagen.
These results suggest that clone 1 and clone 2 may be cell models for DDEB and recessive dystrophic
epidermolysis bullosa, respectively.
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Cas9 guide RNA tool

CRISPR-Cas9/gRNA RNP (Ribonucleoprotein)
440pmol  Alt-Re CRISPR-Cas9 crRNA (IDT) 440pmol  Alt-Re CRISPR-Cas9tracrRNA (IDT)
10ul 95 5 22pmol
ORNA (crRNA + tracrRNA) 18pmol  Alt-Re S._p.Cas9 Nuclease V3 (IDT) RNA
duplex buffer (IDT) 15

Transfection
NEON Electroporation system (ThermoFisher) Ker-CT
Ker-CT R buffer 2 x 10n7 /ml RNP
( ) 21 .6pmol Alt-Re Cas9 Electroporation Enhancer (IDT) 10ul Neon
transfection tip (ThermoFisher) 20ms 1700V 1pulse
1ml 24
DNA

DNeasy Blood & Tissue kit (QIAGEN)

PBS  wash ( 50pg/ml
) 48 PBS  wash RIPA buffer(Sigma-Aldrich 10mM
EDTA, 10mM Protease inhibitors (Sigma-Aldrich) ) Amicon

Ultra-100,000 Centrifugal Filter Devices (Millipore)

DNA COL7A1  Exon73 PCR PCR TA
(pGEMe-T EASY Vector System, Promega) (BigDye®
Terminator cycle sequencing kit v3.1 compatible with ABI 3500® Genetic analyzer)

2 x 10 /well Lab-Tekell Chamber slideTM system (ThermoFisher)
PBS wash 4% PFA 30 4 serum-free blocking solution (Dako),
5% normal goat serum (Dako), 0.5% TritonX-100 (Nacalai tesque) 30
Anti-Collagen Type VII antibody LH7.2 (1:200) 1 4
PBS wash Donkey anti-Mouse 1gG Antibody, Alexa FlourTM 488 (Invitrogen, A-
21202) 2 DAPI DP-71; Olympus

Western blot

95 5 4-20% (BIORAD)
1 COL7A1 Rabbit polyclonal Antibody (1:1000, BIORAD) 18 4
2 Anti-rabbit 1gG, HRP-linked Antibody (1:25000, Cell
Signaling Technology) 40 Supersignal West

Atto (ThermoFisher)
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CRSIPR-Cas9 COL7A1  Exon73
DNA
22 2 5
61E8 6 COL7A1
62F3 3 9
61E8  DDEB 62F3  RDEB
5 CRISPR-Cas9 EB
WT GGC CCC ATC GGC TTT CCT GGA GAA CGC GGG CTG ...
ELENM AUC GGC UUU CCU GGA GAA CGC PAM
CCG GGG TAG CCG AAA GGA CCT CTT GCG CCC GAC ...
Exon73
61E8 Allele1 GGC CCC ATC GGC TTT CCT GGA GAA CGC GGG CTG WT
Gly Pro Ile Gly Phe Pro Gly Glu Arg Gly Leu
expected as
DDEB
Alelle 2 GGC CCC ATC GGC TTT CCT GGG CTG 6nt
Gly Pro Ile Gly Phe Pro Gly Leu deletion
62F3 Allele1 GGC CCC ATC GGC TTT CCT GGA GAA CGC GGG CTG 3nt
Gly Pro Ile Gly Phe Pro Gly Glu 1 insertion
expected as
RDEB
Allele 2 GGC CCC ATC GGC AA CGC GGG CTG Int
Gly Pro Ile Gly deletion
WT,61E8 (clone 1), 62F3 (clone 2) WT,
clone 1 CO07A1 clone 2
western blot WT, clone 1 290kDa
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