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The original version of this Article contained errors in Figures 1 and 4, as well as in the Supplementary 
Information.

In the left panel of Figure 1, the colour of the line to the left of the white box with the number “3” shown in the 
diagram of the conventional method was incorrect. In addition, the text “Vector construction” has been added 
to each step in the diagram of the conventional method. The original Figure 1 and accompanying legend appear 
below.

In Figure 4c, the text on the left side of the image “DT40-10MAC2-HLA-A” was incorrectly given as “CHO-
10MAC2-HLA-A”. The original Figure 4 and accompanying legend appear below.

In Supplementary Figure S4, the 289th (279th in the original file) base “T” indicated by the black arrowhead in 
the “HR1 plasmid_nLA” sequence was incorrectly given as “C”.

The original Article and accompanying Supplementary Information file have been corrected.
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Figure 1.  Schematic depiction of generating genetically modified models using MAC/HAC loaded with 
multiple HDR donors via conventional and novel methods. Conventional loading method of multiple HDR 
donors sequentially is shown in left. Novel loading method of multiple HDR donors simultaneously as reported 
in this study is shown in right. Constructed MAC/HAC contained multiple HDR donors that can subsequently 
be used for generating genetically modified cellular and animal models.
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Figure 4.  The simHDR based direct cloning of HLA-A genomic region. (a) Schematic representation of the simHDR illustrating 
the loading of genomic DNA sequence from human cells onto the 10MAC2. Arrows indicate the position of PCR primers used for 
analysis. (b) Preparation of PCR HDR donor fragments. Confirmation of precise amplification by electrophoresis. For gel source data, 
refer to Supplementary Fig. S15. (c) Image of DT40 cells carrying the 10NAC2-HLA-A. EGFP expression indicates the presence of the 
10NAC2-HLA-A. BF, bright field. Scale bar: 100 µm. (d) Representative image of metaphase FISH analysis with mouse Cot-I (red) 
detecting 10MAC2 and HLA-A or 5’EGFP and 3’EGFP-BS PCR HDR donor fragments (green). Arrowhead indicates the 10MAC2 and 
the inset shows an enlarged image thereof. Scale bar: 10 μm. (e) RT-PCR products generated from DT40-10MAC2-HLA-A and DT40-
10MAC2 cells cDNAs. Each end point PCR products are shown. For gel source data, refer to Supplementary Fig. S16. (f) Detecting 
HLA-A protein by western blotting. For membrane source data, refer to Supplementary Fig. S17.



4

Vol:.(1234567890)

Scientific Reports |         (2023) 13:3406  | https://doi.org/10.1038/s41598-023-30359-8

www.nature.com/scientificreports/

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.
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