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Overview
Target Gene Name

Project Type

Genetic Background

• Mbd3

• Cas9-CKO

• C57BL/6JGpt



Strain Strategy

Schematic representation of CRISPR-Cas9 engineering used to edit the Mbd3 gene.  
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Technical Information
• The Mbd3 gene has 6 transcripts. According to the structure of Mbd3 gene, exon1 

of Mbd3-201 (ENSMUST00000092295.10) transcript is recommended as the 
knockout region. The region contains start codon ATG. Knocking out the region 
will result in disruption of protein function. 

• In this project we use CRISPR-Cas9 technology to modify Mbd3 gene. The brief 
process is as follows: CRISPR-Cas9 system and Donor were microinjected into 
the fertilized eggs of C57BL/6JGpt mice. Fertilized eggs were transplanted to 
obtain positive F0 mice which were confirmed by PCR and on-target amplicon 
sequencing. A stable F1-generation mouse strain was obtained by mating positive 
F0-generation mice with C57BL/6JGpt mice and confirmation of the desired 
mutant allele was carried out by PCR and on-target amplicon sequencing.

• The flox mice will be knocked out after mating with mice expressing Cre 
recombinase, resulting in the loss of function of the target gene in specific tissues 
and cell types.



Gene Information

Source: https://www.ncbi.nlm.nih.gov/



Transcript Information

Source: https://www.ensembl.org

The gene has 6 transcripts,all transcripts are shown below:  

The strategy is based on the design of Mbd3-201 transcript, the transcription is shown 
below:



Genomic Information

Source: : https://www.ensembl.org



Protein Information

Source: : https://www.ensembl.org



Mouse Phenotype Information (MGI) 

Source: https://www.informatics.jax.org

• Mice homozygous for disruptions in this gene experience deficiencies as embryos 
around implantation and die before birth. 
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Source: https://www.informatics.jax.org
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This allele, in which exon 1 is flanked by loxP sites, was generated in embryonic stem 
(ES) cells heterozygous for Mbd3tm1Bh using a negative selection approach. First, a 
loxP-flanked hygromycin/thymidine kinase (hyg/tk) cassette was introduced into the 
wild-type allele upstream of  exon 1. The ES cells were re-targeted with a vector having 
loxP sites flanking exon 1; two rounds of  exposure to 6-thioguanine selected for cells 
in which the hyg/tk-tagged exon 1 had been replaced by the floxed exon. Immunoblot 
analysis of  nuclear extracts of  ES cells heterozygous for this floxed allele and the null 
Mbd3tm1Bh allele using antibody to MBD3 demonstrated expression of  both normal 
protein isoforms, one of  which (referred to as Mbda) contains the entire methyl-CpG-
binding domain (MBD) and the other (Mbdb) lacking the N-terminal half  of  the 
MBD, encoded by exon 1. Following Cre recombinase-mediated excision of  exon 1, 
neither isoform is detected.



Important Information 
•  Based the data of MGI，mice homozygous for disruptions in this gene experience deficiencies 

as embryos around implantation and die before birth.
•  The flox region will contain partial structure of the 3300002P09Rik gene, and its impact on the 

gene's function remains unknown.
• The effect of this model on Mbd3-202 and Mbd3-206 transcripts is unknown, and there may be 

residual protein products from both transcripts.
• The Uqcr11 and Gm30823 genes are close to the knockout region, and this model may affect 

the functions of these two genes.
• Mbd3 is located on Chr10. If the knockout mice are crossed with other mouse strains to obtain 

double homozygous mutant offspring, please avoid the situation that  the second gene is on the 
same chromosome.

• This Strategy is designed based on genetic information in existing databases. Due to the 
complexity of biological processes, all risk of loxp insertion on gene transcription, RNA 
splicing and protein translation cannot be predicted at the existing technology level.


