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Figure S1. (A) Details of ngcABEvar1-9. (B) Editing efficiency in patient-derived PiZ 

homozygous fibroblasts. (C) Editing efficiency with gRNAs of differing protospacer length. 

 

  



   



Figure S2. Relates to Figure 1. (A) Delivery of GFP-mRNA to iPSCs with nucleofector program 

CB150 or DC100.  GFP fluorescence was determined using a Keyence microscope (top) and by 

flow cytometry (bottom).  (B) Karyotype for MZ and MM corrected iPSCs. (C) Additional analysis 

of WGS using the LoFreq tool to determine somatic mutations and overlayed with potential off-

target sites (determined with Cas-OFFinder). MZ and MM samples were compared to passage 

matched ZZ cells.  Earlier passage ZZ cells (P34) were also assessed.  

 

  



  

Figure S3. Relates to Figure 2. (A) Flow cytometry plots for AFP and AAT for three independent 

differentiations. (B) Albumin secretion. (C) CYP1A2, CYP2E1 and CYP3A4 expression. 

 



  

Figure S4. Relates to Figure 3 (A) EdU incorporation across the differentiation protocol in ZZ, 

MZ or MM cells. (B) Delivery of GFP-mRNA to iPSCs undergoing directed differentiation to 

hepatocytes.  Cells were forward or reverse transfected on day 13, 16 or 19 of the differentiation 

protocol.  (C) iHeps were forward transfected with ngcABEvar5 base-editor on D13 or D16 of the 

directed differentiation protocol. Editing efficiency was assessed by Next Generation Sequencing 

(NGS) to quantify the correction of the Z mutation from A>G. 

 

  



   



Figure S5. Relates to Figure 4. (A) Editing efficiency and bystander editing was assessed by Next 

Generation Sequencing to quantify the correction of the Z mutation from A>G. (B) Albumin 

secretion. (C) CYP1A2, CYP2E1 and CYP3A4 expression. (D) Flow cytometry plots for AFP and 

AAT for three independent differentiations. (E) Flow cytometry plots for 2C1 for three 

independent differentiations. 

 

  



  

Figure S6. (A) Flow cytometry plots for AFP and AAT in cells that were used for single-cell RNA 

sequencing.  (B) Distribution of cells across clusters without a genotype assigned by Vartrix.  

These cells were excluded for subsequent analyses.  (C) Genotype of cells with bystander (D341G) 

edits. (D) UMAP projection of cells with bystander D341G edits. (E) Distribution of cells with 

bystander D341G edits across clusters.  (F) Distribution of cells with bystander D341G edits by Z 

mutation status (ZZ, MZ or MM).  

 

  



  

Figure S7. Gene-set enrichment analysis (GSEA) for each cluster. 

 

  



   



Figure S8. Top 30 differentially expressed genes across clusters.   

 

  



Supplemental Table 1. Relates to Figure 1. Next generation sequencing of base-edited iPSC 

clones. 

 

Supplemental Table 2. Relates to Figure 3. Next generation sequencing of base-edited iPSC-

derived hepatocytes. 

 

Supplemental Table 3. Relates to Figure 4. Next generation sequencing of base-edited iPSC-

derived hepatocytes. 

 

Supplemental Table 4. Relates to Figure 5. Next generation sequencing of base-edited iPSC-

derived hepatocytes. 

 

Supplemental Table 5. Primer sequences used in this study. 

 

Supplemental Table 6. ngcABE mRNA template sequences used in this study. 

 

Supplemental Table 7. gRNA sequences used in this study. 

 

Supplemental Table 8. Whole genome sequencing statistical output from VarScan and Mutect2 

of passage matched samples (ZZ, ZZ cells that were nucleofected without editors, MZ and MM) 

compared to earlier passage ZZ cells (the same passage used to commence base-editing). 


