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Project Overview

Project Name Ldlr-p.D622N 

Project Type Cas9-KI(PM)

Background C57BL/6JGpt

Project Cycle 5-8 months
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Strategy
This model uses CRISPR/Cas9 technology to edit the Ldlr gene and the schematic diagram is as follow:
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Technical Description

• According to the data of Ensembl, mouse Ldlr gene has 7 transcripts.

• The mouse model will introduce p.D622N point mutation in exon13 of Ldlr-201 (ENSMUST00000034713.9), 

the 622th amino acid of Ldlr is mutated from D(Asp) to N(Asn).

• Ldlr-201 has 18 exons,the translation start codon ATG is located in exon1, and the translation stop codon TGA is 

located in exon18, which encodes 862 amino acids.

• In this project, Ldlr gene will be modified by CRISPR/Cas9 technology. The brief process is as follows: the 

donor vector and gRNA were constructed in vitro, Cas9,donor and gRNA were microinjected into the fertilized 

eggs of C57BL/6JGpt mice, and obtained positive F0 generation mice. The F0 positive mice were mated with 

C57BL/6JGpt mice,the pups will be genotyped by PCR, followed by sequence analysis.
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Notice

Ø  According to the data of MGI, homozygous targeted mutants exhibit 2X higher total plasma cholesterol and 7-9X higher IDL and LDL 

levels on a normal diet compared to controls. On a high cholesterol diet, mutant effects dramatically increase and mice develop 

xanthomatosis and atherosclerosis.

Ø In addition to the target mutation of p.D622N, it may be necessary to introduce 1~2 amino acid synonymous mutations on exon13.

Ø Mouse Ldlr  gene is located on Chr9. Please take the loci in consideration when breeding this mutation mice with other gene modified strains, 

if the other gene is also on Chr9, it may be extremely hard to get double gene positive homozygotes.

Ø The scheme is designed according to the genetic information in the existing database. Due to the complex process of gene transcription and 

translation, it cannot be predicted completely at the present technology level.
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Sequence homology Analysis 

Based on the data of NCBI, there are 5 transcripts of human LDLR gene, which encode amino acids of different lengths, and the 
mouse Ldlr gene has 3 transcripts. The homology of human NP_000518.1 and mouse NP_034830.2 is about 78.0%.

Human LDLR gene has 5 protein coding transcripts. Mouse Ldlr gene has 3 protein coding transcript.
Human LDLR Transcripts Amino Acids

NM_000527.5 → NP_000518.1 860aa
NM_001195798.2 → NP_001182727.1 858aa
NM_001195799.2 → NP_001182728.1 819aa
NM_001195800.2 → NP_001182729.1 692aa
NM_001195803.2 → NP_001182732.1 682aa

Mouse Ldlr Transcripts Amino Acids
NM_001252658.1 → NP_001239587.1 810aa
NM_001252659.1 → NP_001239588.1 861aa

NM_010700.3 → NP_034830.2 862aa

                       1                                                                                                                                                                                                                        220
Mouse NP_034830    (1) MSTADLMRRWVIALLLAAAGVAAEDSCSRNEFQCRDGKCIASKWVCDGSPECPDGSDESPETCMSVTCQSNQFSCGGRVSRCIPDSWRCDGQVDCENDSDEQGCPPKTCSQDDFRCQDGKCISPQFVCDGDRDCLDGSDEAHCQATTCGPAHFRCNSSICIPSLWACDGDVDCVDGSDEWPQNCQGRDTASKGVSSPCSSLEFHCGSSECIHRSWVCDGE
Human NP_000518    (1) MGPWGWKLRWTVALLLAAAGTAVGDRCERNEFQCQDGKCISYKWVCDGSAECQDGSDESQETCLSVTCKSGDFSCGGRVNRCIPQFWRCDGQVDCDNGSDEQGCPPKTCSQDEFRCHDGKCISRQFVCDSDRDCLDGSDEASCPVLTCGPASFQCNSSTCIPQLWACDNDPDCEDGSDEWPQRCRG-LYVFQGDSSPCSAFEFHCLSGECIHSSWRCDGG
      Consensus    (1) M       RW IALLLAAAG A  D C RNEFQC DGKCIA KWVCDGS EC DGSDES ETCLSVTC S  FSCGGRV RCIP  WRCDGQVDCDN SDEQGCPPKTCSQDDFRC DGKCIS QFVCD DRDCLDGSDEA C   TCGPA F CNSS CIP LWACD D DC DGSDEWPQ C G      G SSPCSA EFHC S ECIH SW CDG 
                       221                                                                                                                                                                                                                      440
Mouse NP_034830  (221) ADCKDKSDEEHCAVATCRPDEFQCADGSCIHGSRQCDREHDCKDMSDELGCVNVTQCDGPNKFKCHSGECISLDKVCDSARDCQDWSDEPIKECKTNECLDNNGGCSHICKDLKIGSECLCPSGFRLVDLHRCEDIDECQEPDTCSQLCVNLEGSYKCECQAGFHMDPHTRVCKAVGSIGYLLFTNRHEVRKMTLDRSEYTSLLPNLKNVVALDTEVTNN
Human NP_000518  (220) PDCKDKSDEENCAVATCRPDEFQCSDGNCIHGSRQCDREYDCKDMSDEVGCVNVTLCEGPNKFKCHSGECITLDKVCNMARDCRDWSDEPIKECGTNECLDNNGGCSHVCNDLKIGYECLCPDGFQLVAQRRCEDIDECQDPDTCSQLCVNLEGGYKCQCEEGFQLDPHTKACKAVGSIAYLFFTNRHEVRKMTLDRSEYTSLIPNLRNVVALDTEVASN
      Consensus  (221)  DCKDKSDEE CAVATCRPDEFQCADG CIHGSRQCDREHDCKDMSDELGCVNVT CDGPNKFKCHSGECISLDKVC  ARDC DWSDEPIKEC TNECLDNNGGCSHIC DLKIG ECLCP GF LV   RCEDIDECQDPDTCSQLCVNLEG YKC C  GF LDPHTK CKAVGSIAYL FTNRHEVRKMTLDRSEYTSLIPNLKNVVALDTEV  N
                       441                                                                                                                                                                                                                      660

Mouse NP_034830  (441) RIYWSDLSQKKIYSALMDQAPNLS-YDTIISEDLHAPDGLAVDWIHRNIYWTDSVPGSVSVADTKGVKRRTLFQEAGSRPRAIVVDPVHGFMYWTDWGTPAKIKKGGLNGVDIHSLVTENIQWPNGITLDLSSGRLYWVDSKLHSISSIDVNGGNRKTILEDENRLAHPFSLAIYEDKVYWTDVINEAIFSANRLTGSDVNLVAENLLSPEDIVLFHKVT

Human NP_000518  (440) RIYWSDLSQRMICSTQLDRAHGVSSYDTVISRDIQAPDGLAVDWIHSNIYWTDSVLGTVSVADTKGVKRKTLFRENGSKPRAIVVDPVHGFMYWTDWGTPAKIKKGGLNGVDIYSLVTENIQWPNGITLDLLSGRLYWVDSKLHSISSIDVNGGNRKTILEDEKRLAHPFSLAVFEDKVFWTDIINEAIFSANRLTGSDVNLLAENLLSPEDMVLFHNLT

      Consensus  (441) RIYWSDLSQK I S  LD A  LS YDTIIS DI APDGLAVDWIH NIYWTDSV GSVSVADTKGVKRKTLF E GSKPRAIVVDPVHGFMYWTDWGTPAKIKKGGLNGVDIHSLVTENIQWPNGITLDL SGRLYWVDSKLHSISSIDVNGGNRKTILEDE RLAHPFSLAIFEDKVFWTDIINEAIFSANRLTGSDVNLLAENLLSPEDIVLFH LT
                       661                                                                                                                                                                                                     863
Mouse NP_034830  (660) QPRGVNWCETTALLPNGGCQYLCLPAPQIGPHSPKFTCACPDGMLLAKDMRSCLTEVDTVLTTQGTSAVRPVVTASATRPPKHSEDLSAPSTPRQPVDTPGLSTVASVTVSHQVQGDMAGRGNEEQPHGMRFLSIFFPIALVALLVLGAVLLWRNWRLKNINSINFDNPVYQKTTEDELHICRSQDGYTYPSRQMVSLEDDVA
Human NP_000518  (660) QPRGVNWCERTTLS-NGGCQYLCLPAPQINPHSPKFTCACPDGMLLARDMRSCLTEAEAAVATQETSTVRLKVSSTAVR-TQHTTTRPVPDTSRLPGATPGLTTVEIVTMSHQALGDVAGRGNEKKPSSVRALSIVLPIVLLVFLCLGVFLLWKNWRLKNINSINFDNPVYQKTTEDEVHICHNQDGYSYPSRQMVSLEDDVA
      Consensus  (661) QPRGVNWCE T L  NGGCQYLCLPAPQI PHSPKFTCACPDGMLLAKDMRSCLTE D  L TQ TS VR  VSASA R   HS     P T R P  TPGLSTV  VTMSHQ  GDMAGRGNE  P  MR LSI  PI LL  L LG  LLWKNWRLKNINSINFDNPVYQKTTEDELHIC  QDGYSYPSRQMVSLEDDVA
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Mutation Site
Before mutation

The yellow region is exon13 of Ldlr-201, and the red region represents the p.D622N mutation site. 

After mutation
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Mouse phenotype description(MGI )
http://www.informatics.jax.org/marker/MGI:96765

Homozygous targeted mutants exhibit 2X higher total plasma cholesterol and 7-9X higher IDL and LDL levels on a 
normal diet compared to controls. On a high cholesterol diet, mutant effects dramatically increase and mice develop 
xanthomatosis and atherosclerosis.
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Gene name and location（NCBI）
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Transcript information（Ensembl）
The gene has 7 transcripts, and all transcripts are shown below:

Mutation site：exon13

The strategy is based on the design of Ldlr-201  transcript, the transcription is shown below:
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Genomic location distribution
Mutation site: exon13
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Protein domain
Protein domains for ENSMUSP00000034713.8



If you have any questions, please feel free to contact us.
Tel: 025-5864 1534


