
Kus6784 / IM6784

R105Q KI in Orc1 by
CRISPR-Cas9 approach and 

genotyping protocol

Contact: mutagenesis@igbmc.fr

mailto:mutagenesis@igbmc.fr


Orc1 Mouse Genomic locus

Gene: Orc1 ENSMUSG00000028587

Chromosome 4: 108,579,423-108,614,833



Orc1 mRNAs and proteins 

Name Transcript ID bp Protein Biotype CCDS UniProt RefSeq

Orc1-201 ENSMUST00000102744.3 3014 840aa Protein coding CCDS18453 Q9Z1N2 
NM_011015 
NP_035145 

Orc1-202 ENSMUST00000129931.1 670 No protein Processed transcript - - -

Orc1-203 ENSMUST00000130162.1 679 No protein Processed transcript - - -

Orc1-204 ENSMUST00000139772.7 443 No protein Processed transcript - - -

Orc1-205 ENSMUST00000143497.1 173 No protein Processed transcript - - -

http://www.ensembl.org/Mus_musculus/Transcript/Summary?db=core;g=ENSMUSG00000028587;r=4:108579423-108614833;t=ENSMUST00000102744
http://www.ensembl.org/Mus_musculus/Transcript/ProteinSummary?db=core;g=ENSMUSG00000028587;r=4:108579423-108614833;t=ENSMUST00000102744
http://www.ncbi.nlm.nih.gov/CCDS/CcdsBrowse.cgi?REQUEST=CCDS&DATA=CCDS18453
http://www.uniprot.org/uniprot/Q9Z1N2
http://www.ncbi.nlm.nih.gov/nuccore/NM_011015
http://www.ncbi.nlm.nih.gov/nuccore/NP_035145
http://www.ensembl.org/Mus_musculus/Transcript/Summary?db=core;g=ENSMUSG00000028587;r=4:108579423-108614833;t=ENSMUST00000129931
http://www.ensembl.org/Mus_musculus/Transcript/Summary?db=core;g=ENSMUSG00000028587;r=4:108579423-108614833;t=ENSMUST00000130162
http://www.ensembl.org/Mus_musculus/Transcript/Summary?db=core;g=ENSMUSG00000028587;r=4:108579423-108614833;t=ENSMUST00000139772
http://www.ensembl.org/Mus_musculus/Transcript/Summary?db=core;g=ENSMUSG00000028587;r=4:108579423-108614833;t=ENSMUST00000143497


ORC1 human



Human ORC1 (Query) vs Mouse Orc1 (Subject)



Proposal: introduction of the R105Q PM in Orc1

gR75

Ex4

Homology directed repair

New diagnostic restriction sites : BstXI, EaeI (best choice)

Expected allele

A>C

G>C

A>T

A>G

T>C

G>A
T>C

CGC>CAG  (R105Q)

EaeI

BstXI

ssODN2



Line Kus6784-38-PM     
F1 genotype

F1 genotyping

FO Nb F1
born

F1 heterozygote 

M F

Kus7015-25 46 6 6

Sanger sequencing

PCR F1-R2 + EaeI

GTTGTGTAGTGTTTGACACGTAGGCAATATTCAGTGCTGTATTGTTTGCCTTACTATTTAATCTTCCCGCCCTCCCCAATCCTCCTAG
GAGCTGAAGTTCCTCCCAAGAAATGTGCACGAGTACAGTGGTTTGTCAGATTCCTTGAGATTCCTGTCTCTAAGCGCCACCTACTT
GGCCAGAGTCCTCCTGCACAGGAGATATTCTGGTATGACTGTTCTGACTGGGATAACAAGATTAATGTGGAGACCATCATTGGCCC
TGTTCAGGTTCGTGCCTTAAATCCTGCTTCTATCTTTAGCACCCACACTGCATGGCTTCAGAAATATTACTAGTTCTAATTTGAATTC
TGTTCTAATTATCTGTTTGGCTGCTTGCCCCAGCACACAGATACTGACAGCATAGAACATAATGCTCTGGGCT

Sequence with PCR F1-R1
Oligo F and R in orange
Silent mutations
Asked PMs in green
Diagnostic restriction site in italic

128  bps

421 bps

248 bps



GENOTYPING INSTRUCTIONS

PCR genotyping strategy

Primer 
ref.

Sequence
Amplification product 
size WT

Expected size if BstUI diagnostic 
restriction is present

F1 GTTGTGTAGTGTTTGACACGTAGGC
421 bps 248 bps + 173 bps

R2 AGCCCAGAGCATTATGTTCTATGCT

Sequence of the PCR product (with mutations introduced)

GTTGTGTAGTGTTTGACACGTAGGCAATATTCAGTGCTGTATTGTTTGCCTTACTATTTAATCTTCCCGCCCTCCCCAATCCTCCT
AGGAGCTGAAGTTCCTCCCAAGAAATGTGCACGAGTACAGTGGTTTGTCAGATTCCTTGAGATTCCTGTCTCTAAGCGCCAC
CTACTTGGCCAGAGTCCTCCTGCACAGGAGATATTCTGGTATGACTGTTCTGACTGGGATAACAAGATTAATGTGGAGACCAT
CATTGGCCCTGTTCAGGTTCGTGCCTTAAATCCTGCTTCTATCTTTAGCACCCACACTGCATGGCTTCAGAAATATTACTAGTTC
TAATTTGAATTCTGTTCTAATTATCTGTTTGGCTGCTTGCCCCAGCACACAGATACTGACAGCATAGAACATAATGCTCTGGGCT



GENOTYPING INSTRUCTIONS

PCR Protocol

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

Reagents: Volume (per sample):

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

- 10mM dNTP 0,4µl

- 5’ primer (100 µM) 0.1µl

- 3’ primer (100 µM) 0.1µl

- DNA (lysate 1/10) 2µl

- Phusion Hot Start II 0,2µl

- 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 EaeI 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.
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