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Strategy validated



Nr2f1 Mouse Genomic locus

Location: Chromosome 13: 78,188,973-78,199,757

Gene: Nr2f1 ENSMUSG00000069171



Nr2f1 mRNAs and proteins 

Name Transcript ID bp Protein Biotype CCDS UniProt Match Flags

Nr2f1-201 ENSMUST00000091458.12 3207 420aa Protein coding CCDS26658 Q32NY6 
TSL:1GENCODE 
basicAPPRIS P1

Nr2f1-202 ENSMUST00000125176.2 841 273aa Protein coding CCDS84040 F7CII1 
TSL:5GENCODE 
basic

Nr2f1-203 ENSMUST00000127137.2 991 263aa Protein coding CCDS84039 B8JJI9 
TSL:5GENCODE 
basic

Nr2f1-204 ENSMUST00000135284.1 368 No protein
Processed 
transcript

- - TSL:3

Nr2f1-205 ENSMUST00000150498.7 2588 263aa Protein coding CCDS84039 B8JJI9 
TSL:1GENCODE 
basic

Nr2f1-206 ENSMUST00000224798.1 721 95aa Protein coding - A0A286YD96 
CDS 3' 
incomplete

Transcript: Nr2f1-201 ENSMUST00000091458.12

https://www.ensembl.org/Mus_musculus/Transcript/Summary?db=core;g=ENSMUSG00000069171;r=13:78188973-78199757;t=ENSMUST00000091458
https://www.ensembl.org/Mus_musculus/Transcript/ProteinSummary?db=core;g=ENSMUSG00000069171;r=13:78188973-78199757;t=ENSMUST00000091458
http://www.ncbi.nlm.nih.gov/CCDS/CcdsBrowse.cgi?REQUEST=CCDS&DATA=CCDS26658
http://www.uniprot.org/uniprot/Q32NY6
https://www.ensembl.org/Mus_musculus/Transcript/Summary?db=core;g=ENSMUSG00000069171;r=13:78188973-78199757;t=ENSMUST00000125176
https://www.ensembl.org/Mus_musculus/Transcript/ProteinSummary?db=core;g=ENSMUSG00000069171;r=13:78188973-78199757;t=ENSMUST00000125176
http://www.ncbi.nlm.nih.gov/CCDS/CcdsBrowse.cgi?REQUEST=CCDS&DATA=CCDS84040
http://www.uniprot.org/uniprot/F7CII1
https://www.ensembl.org/Mus_musculus/Transcript/Summary?db=core;g=ENSMUSG00000069171;r=13:78188973-78199757;t=ENSMUST00000127137
https://www.ensembl.org/Mus_musculus/Transcript/ProteinSummary?db=core;g=ENSMUSG00000069171;r=13:78188973-78199757;t=ENSMUST00000127137
http://www.ncbi.nlm.nih.gov/CCDS/CcdsBrowse.cgi?REQUEST=CCDS&DATA=CCDS84039
http://www.uniprot.org/uniprot/B8JJI9
https://www.ensembl.org/Mus_musculus/Transcript/Summary?db=core;g=ENSMUSG00000069171;r=13:78188973-78199757;t=ENSMUST00000135284
https://www.ensembl.org/Mus_musculus/Transcript/Summary?db=core;g=ENSMUSG00000069171;r=13:78188973-78199757;t=ENSMUST00000150498
https://www.ensembl.org/Mus_musculus/Transcript/ProteinSummary?db=core;g=ENSMUSG00000069171;r=13:78188973-78199757;t=ENSMUST00000150498
http://www.ncbi.nlm.nih.gov/CCDS/CcdsBrowse.cgi?REQUEST=CCDS&DATA=CCDS84039
http://www.uniprot.org/uniprot/B8JJI9
https://www.ensembl.org/Mus_musculus/Transcript/Summary?db=core;g=ENSMUSG00000069171;r=13:78188973-78199757;t=ENSMUST00000224798
https://www.ensembl.org/Mus_musculus/Transcript/ProteinSummary?db=core;g=ENSMUSG00000069171;r=13:78188973-78199757;t=ENSMUST00000224798
http://www.uniprot.org/uniprot/A0A286YD96


Positions of the asked mutation in the Nr2f1 protein

ATG
Glu37 (eq Glu39 human) ex2 Gln245 (eq Gln244 human)

ex3
Gly392 (eq Gly395 human)

Glu397 (eq Glu400 human)

STOP



Alignement between human and mouse sequence

Query=human (NM_005654.6) vs Subject=Mouse (Nr2f1-201 ENSMUST00000091458.12)

Amino acid alignment

Coding sequence
alignment

Glu39

Gly395

Gln244

Glu400

Gln244, Gly395; Glu400 are located in very conserved region (aa or nucleotidique sequence)
Glu39* is located in a less conserved region 



Detail concerning the potential Gln240*

délétion/insertion au niveau génomique 92923888_92923889 delinsCT; NM_005654.4: ADN codant 

c.729_730delinsCT; protéine Gln244*



Selection of the best sgRNA for introduction of Gly395Ala and Glu400Ter 

http://crispor.tefor.net/crispor.py?batchId=9fLgq8zPJacUC9vYfmvW 

Haeussler, M. et al. Evaluation of off-target and on-target scoring algorithms and integration into the guide 
RNA selection tool CRISPOR. Genome Biol. 17, 148. doi:10.1186/s13059-016-1012-2

b

http://crispor.tefor.net/crispor.py?batchId=9fLgq8zPJacUC9vYfmvW


Approach proposed: Homology directed repair (HDR) via CRISPR/Cas9

Sequence of the allele after HDR

Strategy validated: introduction of Gln397* (corresponding to Glu400* in human)

gR88b

STOP

Beginning exon 3

GAA>TGA (Glu397*)
C>A (silent mut)

A>G (silent mut)

ssODN

NdeI

Validated by the client



PROS

– Two silent mutations (one in the STOP 
codon) will be added to the asked G>T 
mutation in order to avoid a recut after 
HDR. The 3 mutations will introduce a 
new NdeI diagnostic restriction site that 
will easy genotyping.

CONS

– Frequency of HDR is not predictable and 
can be low

Strategy validated: introduction of Gln397* (corresponding to Glu400* in 
human)



Line Kus7772-1-PM       
F1 genotype

TGTATGCCTTTCCATCTCACTCACCTAACAATCTGTCCCCTTTCCCTGTCTCTCCCTCCTGTGGCTGCTCTGGCAGATGCTTGTGGCCTGTCGGATGCTGCCCACATCGAAAGCCTG
CAGGAGAAATCACAGTGTGCCCTGGAGGAGTATGTGAGAAGCCAGTACCCCAACCAGCCCAGCCGCTTTGGCAAACTGCTGCTGCGATTGCCCTCTCTTCGCACAGTGTCCTC
CTCTGTCATCGAGCAACTCTTCTTCGTACGTTTGGTAGGTAAAACTCCCATATGAACTCTCATCCGAGATATGTTGCTGTCAGGGAGCAGTTTCAACTGGCCTTACATGTCCATCCA
GTGTTCCTAGACTTTGGGTGTTTCCCACCCAATCCTGCTCCCTGACTCCCTAGAGACTAAGAGGACTCTCCC

F1 genotyping

Sanger sequencing (F1 #2)

The line Kus7772-1-PM wasestablished. Four heterozygous males and 4 heterozygous females are available. Heterozygous pups with the 
premature STOP codon are viable at the heterozygous stage.
International nomenclature (according to MGI http://www.informatics.jax.org/mgihome/nomen/gene.shtml) : Nr2f1em1Ics

MGI allele ID: 8253350

Sequence with PCR F1-R1
Primers in orange
Asked mutation in green
Silent mutation in red
NdeI site in italic and underlined

139 bps
280 bps

http://www.informatics.jax.org/mgihome/nomen/gene.shtml


Genotyping protocol



GENOTYPING INSTRUCTIONS 

PCR genotyping primers and sequence

Primer ref. Sequence
Amplification product size 
WT

Sizes observed if NdeI 
restriction present (associated 
with asked PM)

F1 TGTATGCCTTTCCATCTCACTCACC
419 bps 139 +280 bps

R1 GGGAGAGTCCTCTTAGTCTCTAGGG

Genotyping scheme

TGTATGCCTTTCCATCTCACTCACCTAACAATCTGTCCCCTTTCCCTGTCTCTCCCTCCTGTGGCTGCTCTGGCAGATGCTTGTGGCCTGTCGGATGCTGCCCACATCGAAAGCCTG
CAGGAGAAATCACAGTGTGCCCTGGAGGAGTATGTGAGAAGCCAGTACCCCAACCAGCCCAGCCGCTTTGGCAAACTGCTGCTGCGATTGCCCTCTCTTCGCACAGTGTCCTC
CTCTGTCATCGAGCAACTCTTCTTCGTACGTTTGGTAGGTAAAACTCCCATATGAACTCTCATCCGAGATATGTTGCTGTCAGGGAGCAGTTTCAACTGGCCTTACATGTCCATCCA
GTGTTCCTAGACTTTGGGTGTTTCCCACCCAATCCTGCTCCCTGACTCCCTAGAGACTAAGAGGACTCTCCC

Sequence with PCR F1-R1
Primers in orange
Asked mutation in green
Silent mutation in red
NdeI site in italic and underlined



GENOTYPING INSTRUCTIONS

PCR Protocol

This section describes the composition of the mix and the cycling conditions used for genotyping F0 and F1 
genotyping.

Reagents: Volume (per sample):

- Phusion HS (Thermo Scientific) 5X Buffer 4 µl

- 10mM dNTP 0.4 µl

- 5’ primer (100 µM) 0.1 µl

- 3’ primer (100 µM) 0.1 µl

- DNA (lysate 1/10) 2 µl

- Phusion Hot Start II 0.2 µl

- Sterile H2O up to 20 µl

Temp Time #Cycles

96°C 5min 1

96°C 8s

62°C 10s 30

68°C 45s

68°C 5min 1

12°C 5min 1

Cycling conditions

Digestion protocol                Volume / sample
PCR product 10 µl
Buffer 10X 2 µl
Restriction enzyme 0.2 µl
H20 7.8 µl

This reaction is incubated 15 mins at 37°C then leaded on a 3% agarose. The 10 µl left over PCR reaction serves as negative control



REPORT REDACTION & VALIDATION
Protocol finalized on 2021/ 08 /24
By Marie-Christine Birling (PhD)
birlingm@igbmc.fr

CONTACT US
By email at mutagenesis@igbmc.fr
By phone at +33 (0)3 88 65 56 57

mailto:birlingm@igbmc.fr
mailto:mutagenesis@igbmc.fr
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