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efficient gene knock-in 
and stable expression in 
mouse embryonic stem 
cells
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China

Targeted integration of 
exogenous genes into 

so-called safe harbors/friend 
sites, offers the advantages 
of expressing normal levels of 
target genes and preventing 
potentially adverse effects on 
endogenous genes. However, 
the ideal genomic loci for 
this purpose remain limited. 
Additionally, due to the inherent 
and unresolved issues with the 
current genome editing tools, 
traditional embryonic stem (ES) 
cell-based targeted transgenesis 
technology is still preferred in 
practical applications. Here, we 

report that a high and repeatable 
homologous recombination (HR) 
frequency (>95%) is achieved 
when an approximate 6kb DNA 
sequence flanking the MYH9 
gene exon 2 site is used to 
create the homology arms for 
the knockout/knock-in of diverse 
nonmuscle myosin II (NM II) 
isoforms in mouse ES cells. 
The easily obtained ES clones 
greatly facilitated the generation 
of multiple NM II genetic 
replacement mouse models, as 
characterized previously. Further 
investigation demonstrated that 
though the targeted integration 
site for exogenous genes is shifted 
to MYH9 intron 2 (about 500bp 
downstream exon 2), the high HR 
efficiency and the endogenous 
MYH9 gene integrity are not 
only preserved, but the expected 
expression of the inserted gene(s) 
is observed in a pre-designed 
set of experiments conducted in 
mouse ES cells. Importantly, we 
confirmed that the expression 
and normal function of the 
endogenous MYH9 gene is not 

affected by the insertion of the 
exogenous gene in these cases. 
Therefore, these findings suggest 
that like the commonly used 
ROSA26 site, the MYH9 gene 
locus may be considered a new 
safe harbor for high-efficiency 
targeted transgenesis and for 
biomedical applications.
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