
YMTHE, Volume 30
Supplemental Information
Therapeutic base editing and prime editing

of COL7A1 mutations in recessive

dystrophic epidermolysis bullosa

Sung-Ah Hong, Song-Ee Kim, A-Young Lee, Gue-Ho Hwang, Jong Hoon Kim, Hiroaki
Iwata, Soo-Chan Kim, Sangsu Bae, and Sang Eun Lee



Figure S1. Genotyping of RDEB patients using Nanopore long-read sequencing. Schematic of COL7A1 
cDNA of Pat1 (A) and Pat2 (B) and Integrative Genomics Viewer (IGV) snapshots showing the alignment data 
at pathogenic mutations in COL7A1 gene of Pat1 (A) and Pat2 (B). Each horizontal bar indicates one read and 
mutations are shown on the bars. 
 

 

  



Figure S2. Correction of the c.3631C>T mutation in COL7A1. A Results from Sanger sequencing of targeted 
regions of the COL7A1 cDNA from ABE-treated patient-derived fibroblasts. B Target sequences of pegRNAs 
and ngRNAs used for prime editing. C Results from Sanger sequencing of targeted regions of the COL7A1 cDNA 
from PE-treated patient-derived fibroblasts. 
 

 
  



Figure S3. Uncropped western blot images presented in Figure 2. Western blot analysis of proteins from cell 
lysates (left) and conditioned media (right) of NHDF (lane 1), non-edited fibroblasts from Pat1 (lane 2), 
ABE/Pat1-sg1-treated RDEB fibroblasts (lane 3), and ABE/Pat1-sg2-treated RDEB fibroblasts (lane 4). The 
position of the band corresponding to full-length 290-kD type VII collagen (C7) is indicated. GAPDH was 
included as an internal control. Beta-actin is not detected in the culture supernatants of fibroblasts.  
 

 
  



Figure S4. Uncropped western blot images presented in Figure 3. Western blot analysis of proteins from cell 
lysates (left) and conditioned media (right) of NHDF (lane 1), non-edited fibroblasts from Pat1 (lane 2), and PE3-
treated RDEB fibroblasts (lane 3). The position of the band corresponding to full-length 290-kD type VII collagen 
(C7) is indicated. GAPDH was included as an internal control. Beta-actin is not detected in the culture supernatants 
of fibroblasts.  
 

 
  



Figure S5. Analysis of off-target effects in ABE-/PE-treated patient-derived fibroblasts. A List of potential 
off-target sites with 1~3 mismatches relative to the target site. The potential off-target sites were found using Cas-
OFFinder software. B-D A-to-G conversion rates (B, C) and indel frequencies (D) at in silico predicted off-target 
sites in ABE- or PE-treated patient-derived fibroblasts. 

 



Figure S6. Correction of the c.3631C>T mutation in COL7A1 in patient-derived keratinocytes. A 
Information about the RDEB patient whose keratinocytes were used for the experiment. B Results from Sanger 
sequencing of targeted regions of the COL7A1 of genomic DNA from patient’s blood. Red arrows indicate the 
mutations. C, D Conversion rate and indel frequency calculated by deep sequencing of genomic DNA from RDEB 
fibroblasts treated with ABE (B) and PE (C). 
 

 
 

  



Table S1. Phenotypes and genotypes in Korean patients with RDEB. (Additional datasheet) 

Table S2. Primers used for sequencing in this study. (Additional datasheet) 

Table S3. Oligos used for sgRNA- and pegRNA-expressing plasmids in this study. 

 

Oligo name Sequence (5'to3') 
Pat1-sg1_up CACCGGTCTAGACAGAGTCCATACC 
Pat1-sg1_down AAACGGTATGGACTCTGTCTAGACC 
Pat1-sg2_up CACCGTGTCTAGACCTTCTTCGCCG 
Pat1-sg2_down AAACCGGCGAAGAAGGTCTAGACAC 
Pat1-peg1_up CACCGCCATCATCCACGGCGAAGAGTTTT 
Pat1-peg1_down CTCTAAAACTCTTCGCCGTGGATGATGGC 
Pat1-peg1_RTT14PBS15_up GTGCTGTCCAGACATTCTTCGCCGTGGATGATG 
Pat1-peg1_RTT14PBS15_down AAAACATCATCCACGGCGAAGAATGTCTGGACA 
Pat1-peg1_RTT14PBS13_up GTGCTGTCCAGACATTCTTCGCCGTGGATGA 
Pat1-peg1_RTT14PBS13_down AAAATCATCCACGGCGAAGAATGTCTGGACA 
Pat1-peg1_RTT14PBS11_up GTGCTGTCCAGACATTCTTCGCCGTGGAT 
Pat1-peg1_RTT14PBS11_down AAAAATCCACGGCGAAGAATGTCTGGACA 
Pet1-peg1_nick_+60_up CACCGATGTTGGGAATGGCTGGAG 
Pet1-peg1_nick_+60_down AAACCTCCAGCCATTCCCAACATC 
Pat2-peg2_up CACCGACCTACCAGGTGGCTGTGTGTTTT 
Pat2-peg2_down CTCTAAAACACACAGCCACCTGGTAGGTC 
Pat2-peg2_RTT14PBS15_up GTGCTCGCAGTACGGACACAGCCACCTGGTAGG 
Pat2-peg2_RTT14PBS15_down AAAACCTACCAGGTGGCTGTGTCCGTACTGCGA 
Pat2-peg2_RTT14PBS13_up GTGCTCGCAGTACGGACACAGCCACCTGGTA 
Pat2-peg2_RTT14PBS13_down AAAATACCAGGTGGCTGTGTCCGTACTGCGA 
Pat2-peg2_RTT14PBS11_up GTGCTCGCAGTACGGACACAGCCACCTGG 
Pat2-peg2_RTT14PBS11_down AAAACCAGGTGGCTGTGTCCGTACTGCGA 
Pat2-peg2_nick_-56_up CACCGGTCTGTGGCAGTAGAGTCT 
Pat2-peg2_nick_-56_down AAACAGACTCTACTGCCACAGACC 

Scaffold_up AGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATC
AACTTGAAAAAGTGGCACCGAGTCG 

Scaffold_down GCACCGACTCGGTGCCACTTTTTCAAGTTGATAACGGACTAG
CCTTATTTTAACTTGCTATTTCTAG 

 


