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In 2023, FDA approved one CRISPR/Cas9-based gene therapy to treat sickle cell disease, which marks a significant milestone in the translation of genome editing technologies into clinical therapeutics. In light of this exciting advancement, we launched a Research Topic aimed at gaining new insights, reporting novel developments and recent discoveries, discussing current challenges, and exploring future perspectives in the field of Genome Editing in Human Health and Disease. This topic collected four publications: two original research articles, one review article, and one systematic review. These papers address a range of important issues, including how to cope with the underappreciated impact of genomic homologous sequences on editing outcomes, the challenges posed by immune rejection, a comprehensive overview of genome editing technologies, and public perceptions surrounding these innovations.
In the study by Lagas et al., when the authors attempted to create GBA1 knockout iPSC lines, they found that the Insertion and Deletion (INDEL) rate was low, and majority of the edited alleles were the results of gene conversion (Chen et al., 2007) of a pseudogene GBAP1, which is 96% identical to and 16 kb downstream of GBA1. CRISPR/Cas9-mediated genome editing was previously found to increase gene conversion using genomic homologous sequences as the template to repair DNA damages via homologous recombination without crossover (Javidi-Parsijani et al., 2020). Thus, this study reports another example of CRISPR/Cas9-mediated gene conversion. The authors then used single-stranded oligodeoxynucleotide (ssODN) donors to compete with the endogenous pseudogene GBAP1 and successfully obtained iPSC line with GBA1 knockout. This study provides a method to improve the efficiency of CRISPR/Cas9-mediated gene knockout when highly homologous sequences are present in the genome.
Frederiksen et al. attempted to create immune-evasive hESCs using CRISPR/Cas9 to knock out B2M and CIITA genes, encoding the major histocompatibility complexes I- and II respectively, in human embryonic stem cell lines (hESCs). In addition, they also overexpressed the mouse CD47, a “do not eat me” signal (Tsai and Discher, 2008), in hESCs. They found that the genetically modified hESCs were still rejected after being transplanted into immune competent mice. Their results showed that these modifications are insufficient to prevent rejection in an immune-competent and xenogeneic context.
Azeez et al. provided a comprehensive review on the development of CRISPR/Cas technology since the publication of Doudna and Charpentier’s seminal work on CRISPR/Cas9 in 2012 (Jinek et al., 2012). They discussed the diverse types of Cas endonucleases, the various genome editing technologies derived from these CRISPR/Cas systems, the physical, chemical and biological strategies of CRISPR/Cas delivery, and the applications, especially the clinical application of these technologies. Over 100 CRISPR/Cas-related clinical trials were recorded. This comprehensive review is a great resource for researchers new to the field as well as experts already in the genome editing field.
Ramos et al. systematically reviewed public perceptions on genome modification before (pre-CRISPR) and after 2013 (CRISPR). The authors discussed 53 primary publications (1987–2020) of surveys addressing public attitudes toward applications of genetic modifications in humans and animals from different countries in four continents. An interesting finding is that whether before or after the discovery of the CRISPR technology, it is highly acceptable to the public using gene modifications for disease treatment and prevention in humans, whereas the public are opposed to using them for enhancement. The public accept somatic gene editing more than gene editing in germlines.
In summary, these four papers have covered very important aspects of the CRISPR technology, from methodology of improving genome editing efficiency in special situations, to possible applications in preventing immune rejections, to public perspective on the application of these technologies. We hope that these papers will promote the further development and application of the CRISPR technology.
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