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Supplementary Figures 

Supplementary Figure 1. GC in homozygous mutant cells via the nearby HBD during homology 

repair.  

(A) Summary of the most frequent indels by deep sequencing following Cas9 RNP HBD-4142 editing 

of homozygous β0 4142 CD34+ HSPCs (HBDKO). 

(B) Summary of deep sequencing data derived from Cas9 RNP (coupled with sgRNA-1)-edited 

homozygous β0 4142 CD34+ HSPCs (HBDKO). The arrows indicate unedited alleles. The same 

genotypes with measurable conversions were in the same color. 

Supplementary Figure 2. Indel spectra of engrafted BM correcting β0 4142 through GC.  

(A, B) Summary of the most frequent indels by deep sequencing of input cells and corresponding bone 

marrow cells from the primary recipient. (A) Restoration by deep sequencing following Cas9 RNP 

editing of Donor #5 (HT). (B) Restoration by deep sequencing following Cas9 RNP editing of Donor 

#1 (HM). HT, HM mock, heterozygote and homozygous β0 4142-thalassemia patient CD34+ HSPCs; 

Input, deep sequencing following Cas9 RNP editing of patient CD34+ HSPCs before transplantation; 

BM, engrafted edited CD34+ HSPCs analyzed 16 weeks after transplantation. -TCTT indicates 

unedited allele; WT remarks in red indicate normal wild-type alleles; Green indicates other most 

frequent indels.  

(C) RT–qPCR analysis showed that the expression of β-globin was rescued in 4142 deletion HSPCs 

edited with sgRNA-1 that underwent GC. Error bars indicate the standard deviation (n= 3 replicates). 

Supplementary Figure 3. GC- and HR-associated proteins. 

(A-C) Comparing homologous recombination (HR) and GC when inhibiting HR-related genes 

(sgRNAs; see details in Table S1) in the homozygous Donor #1 and HUDEP-2 cell lines. After 72 

hours, the cells were electroporated with RNP using sgRNA-1 targeting the mutant site with or without 

exogenous DNA templates. Data are plotted as the mean ± s.d. and analyzed using unpaired two-tailed 

Student’s t tests. NS, not significant. Data are representative of three biologically independent 

replicates.  

(D) The HBD genotype of the HUDEP-2 cell line.  

(E) Summary of the most frequent indels by deep sequencing of sgRNA-1 RNP targeting the 

HBB-4142 site in the HUDEP-2 cell line. Genotype of HBD- remarks in black box indicates GC 

restorations. 

Supplementary Figure 4. Off-target analysis edited by Cas9 RNP targeting sgRNA-1 conversion 

of HBB-4142 deletion to normal in homozygous and heterozygous patient donors. 

(A) Using the CasOFFinder tool, 21 potential genomic off-target sites with 3 or fewer mismatches to 

the on-target sgRNA-1 sequence were evaluated by amplicon deep sequencing. The on-target sequence 

is at the HBB-4142 site. The dotted line at 0.1% denotes the sensitivity of deep sequencing to detect 

indels  

(B) .RT–qPCR analysis of p21 expression after gene editing. Relative expression to β-actin is shown. 

Error bars indicate the standard deviation (n= 3 replicates).   
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Supplementary Figure 5. GC to correct multiple types of mutations in the coding region HBB.  

(A) β-globin expression by RT–qPCR analysis in erythroid cells in vitro differentiated from 

RNP-edited β-thalassemia patient donors. Error bars indicate the standard deviation (n= 3 replicates).  

(B) Summary of the restorations by deep sequencing following Cas9 RNP editing of CD7172. The 

genotypes with measurable conversion from HBD are labeled in red.  

(C) Summary of the restorations by deep sequencing following Cas9 RNP editing of CD17.  

(D) Summary of the restorations by deep sequencing following Cas9 RNP editing of IVS1-1. WT 

marked in red indicates normal wild-type allele; mutation sites marked in black indicate unedited allele.

https://cn.bing.com/dict/search?q=types&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=mutation&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=coding&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=region&FORM=BDVSP6&cc=cn
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Supplemental Table 4. Buffer for protein purification  

Nickel-NTA column buffer 

Buffer A 
20 mM TRIS + 500 mM NaCl + 20 mM 

imidazole, pH 8.0 
 

Buffer B 
20 mM TRIS, 250 mM NaCl, 500 mM 

Imidazole, 10% glycerol, pH 8.0 
 

SP, Heparin column buffer 

Buffer C 20 mM HEPES +10% glycerol, pH 7.5  

Buffer D 
20 mM HEPES+1 M NaCl+10% glycerol, pH 

7.5 
 

Buffer E 
20 mM HEPES + 250 mM NaCl + 1 mm EDTA 

+10% glycerol, pH 7.5 
 

Buffer F 20 mM HEPES +10% glycerol, pH 7.5  

Buffer G 
20 mM HEPES +1 M NaCl+10% glycerol, pH 

7.5 
 

Q-HP column buffer 

Buffer C 20 mM HEPES +10% glycerol, pH 7.5  

Buffer D 
20 mM HEPES+1 M NaCl+10% glycerol, pH 

7.5 
 

 


