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Project Overview

Project Name                     hAxl

Project type                        Cas9-KI

Strain background             C57BL/6JGpt



Strategy
This model will use CRISPR/Cas9 technology to edit the Axl gene. The schematic diagram is as follows:



Technical routes
➣ According to the available data of ensembl, there are 8 human AXL gene transcripts and 5 mouse Axl gene transcripts,select 

mouse transcript Axl-201(Ensmust00000002677.10) .

➣ In this project we use CRISPR/Cas9 technology to modify Axl gene. The brief process is as follows:sgRNA was transcribed 

in vitro, donor vector was constructed.Cas9, sgRNA 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 sequencing. A stable F1 

generation mouse model was obtained by mating positive F0 generation mice with C57BL/6JGpt mice.

➣ According to the genetic structure, it is recommended to select the transcript of Axl-201 (ENSMUS00000002677.10). After 

the signal peptide of Axl-201, the human and mouse chimeric CDS element and the transcription Stop signal are knocked in. 

The length of the knockin element is about 4.2kb, and the human and mouse chimeric CDS is shown under the transcription 

regulation of mouse Axl gene.

➣The mouse transcript of Axl-201 (Ensmust00000002677.10) contains 20 Exons, with the translation start site Atg at Exon1 

and the translation stop site Tag at Exon20.



Chimeric CDS 
ATGGGCAGGGTCCCGCTGGCCTGGTGGTTGGCGCTGTGCTGCTGGGGGTGTGCAGCCCCCAGGGGCACGCAGGCTGAAGAAAGTCCCTTCGTGGGCAACCCAGGGAAT
ATCACAGGTGCCCGGGGACTCACGGGCACCCTTCGGTGTCAGCTCCAGGTTCAGGGAGAGCCCCCCGAGGTACATTGGCTTCGGGATGGACAGATCCTGGAGCTCGCGGACAG
CACCCAGACCCAGGTGCCCCTGGGTGAGGATGAACAGGATGACTGGATAGTGGTCAGCCAGCTCAGAATCACCTCCCTGCAGCTTTCCGACACGGGACAGTACCAGTGTTTGG
TGTTTCTGGGACATCAGACCTTCGTGTCCCAGCCTGGCTATGTTGGGCTGGAGGGCTTGCCTTACTTCCTGGAGGAGCCCGAAGACAGGACTGTGGCCGCCAACACCCCCTTCA
ACCTGAGCTGCCAAGCTCAGGGACCCCCAGAGCCCGTGGACCTACTCTGGCTCCAGGATGCTGTCCCCCTGGCCACGGCTCCAGGTCACGGCCCCCAGCGCAGCCTGCATGTT
CCAGGGCTGAACAAGACATCCTCTTTCTCCTGCGAAGCCCATAACGCCAAGGGGGTCACCACATCCCGCACAGCCACCATCACAGTGCTCCCCCAGCAGCCCCGTAACCTCCA
CCTGGTCTCCCGCCAACCCACGGAGCTGGAGGTGGCTTGGACTCCAGGCCTGAGCGGCATCTACCCCCTGACCCACTGCACCCTGCAGGCTGTGCTGTCAGACGATGGGATGG
GCATCCAGGCGGGAGAACCAGACCCCCCAGAGGAGCCCCTCACCTCGCAAGCATCCGTGCCCCCCCATCAGCTTCGGCTAGGCAGCCTCCATCCTCACACCCCTTATCACATCC
GCGTGGCATGCACCAGCAGCCAGGGCCCCTCATCCTGGACCCACTGGCTTCCTGTGGAGACGCCGGAGGGAGTGCCCCTGGGCCCCCCTGAGAACATTAGTGCTACGCGGAAT
GGGAGCCAGGCCTTCGTGCATTGGCAAGAGCCCCGGGCGCCCCTGCAGGGTACCCTGTTAGGGTACCGGCTGGCGTATCAAGGCCAGGACACCCCAGAGGTGCTAATGGACAT
AGGGCTAAGGCAAGAGGTGACCCTGGAGCTGCAGGGGGACGGGTCTGTGTCCAATCTGACAGTGTGTGTGGCAGCCTACACTGCTGCTGGGGATGGACCCTGGAGCCTCCCA
GTACCCCTGGAGGCCTGGCGCCCAGGGCAAGCACAGCCAGTCCACCAGCTGGTGAAGGAACCTTCAACTCCTGCCTTCTCGTGGCCCTGGTGGTATGTACTGCTGGGAGCACT
TGTGGCTGCCGCCTGCGTCCTCATCTTGGCCCTGTTCCTTGTCCATCGGAGGAAGAAGGAGACTCGATATGGGGAGGTGTTTGAGCCAACCGTGGAAAGAGGTGAACTGGTAG
TCAGGTACCGTGTCCGAAAGTCCTACAGCCGGCGGACCACTGAAGCCACCTTGAACAGTCTGGGCATCAGTGAAGAGCTGAAGGAGAAACTACGAGACGTCATGGTAGATCG
GCATAAGGTGGCCTTGGGGAAGACCCTGGGAGAAGGAGAATTTGGCGCTGTGATGGAAGGTCAGCTCAATCAGGATGACTCCATCCTCAAGGTCGCTGTGAAGACCATGAAAA
TTGCCATCTGCACAAGATCAGAGCTGGAGGATTTCCTGAGTGAAGCTGTCTGCATGAAGGAATTTGACCACCCCAACGTCATGAGGCTCATTGGCGTCTGTTTTCAGGGCTCTG
ACAGAGAGGGTTTCCCAGAACCTGTGGTCATCTTGCCTTTCATGAAACACGGAGACCTACACAGTTTCCTCCTGTACTCCCGGCTCGGGGACCAGCCAGTGTTCCTGCCCACTC
AGATGCTAGTGAAGTTCATGGCCGACATTGCCAGTGGTATGGAGTACCTGAGTACCAAGAGATTCATACATCGGGACCTGGCTGCCAGGAACTGCATGCTGAATGAGAACATGT
CCGTGTGTGTGGCAGACTTCGGGCTCTCCAAGAAGATCTACAACGGGGATTACTACCGCCAAGGGCGCATTGCCAAGATGCCAGTCAAGTGGATTGCTATTGAGAGTCTGGCAG
ATCGGGTCTACACCAGCAAGAGCGATGTGTGGTCCTTCGGTGTGACAATGTGGGAGATCGCCACCCGAGGCCAAACTCCCTATCCAGGGGTGGAGAACAGTGAGATTTACGAC
TACCTGCGTCAAGGAAATCGGCTGAAACAGCCTGTGGACTGTCTGGACGGCCTGTATGCCCTGATGTCTCGGTGCTGGGAACTGAACCCTCGAGACCGGCCAAGTTTTGCGGA
GCTCCGGGAAGACTTGGAGAACACACTGAAGGCTCTGCCCCCTGCTCAGGAGCCAGATGAAATCCTCTATGTCAACATGGATGAGGGCGGAAGCCACCTTGAACCCCGTGGGG
CTGCTGGAGGAGCTGACCCCCCAACCCAACCTGATCCTAAGGATTCCTGTAGCTGTCTCACTGCAGCTGACGTCCACTCAGCTGGACGCTATGTCCTTTGTCCTTCTACAGCCCC
AGGACCCACTCTGTCTGCTGACAGAGGCTGCCCAGCACCTCCAGGGCAGGAGGACGGAGCCTGA

Human extracellular structure is shown in red , mouse intracellularand and transmembrane structure are shown in black，
mouse Signal peptide is shown in blue.



Chimeric CDS(codon optimization) 
ATGGGCAGGGTCCCGCTGGCCTGGTGGTTGGCGCTGTGCTGCTGGGGGTGTGCAGCCCCACGAGGAACACAGGCCGAGGAGAGCCCTTTTGTCGGGAACCCCGGCAAT
ATTACAGGAGCACGAGGGCTCACGGGGACACTGCGCTGCCAGCTGCAGGTGCAGGGGGAGCCACCAGAAGTGCACTGGTTACGCGATGGGCAGATCCTCGAGCTTGCAGACT
CCACCCAGACTCAGGTTCCTCTAGGTGAAGATGAGCAGGATGACTGGATCGTGGTGTCTCAGCTCCGGATTACGTCCCTGCAGCTAAGTGACACTGGTCAGTACCAGTGCCTGG
TGTTTCTCGGACACCAGACCTTTGTTTCCCAACCCGGTTATGTGGGACTGGAAGGCCTGCCCTACTTCTTGGAAGAGCCGGAGGACAGAACCGTTGCAGCCAACACCCCATTC
AACCTCTCCTGTCAAGCTCAAGGTCCGCCAGAGCCTGTAGACCTCCTGTGGCTGCAAGATGCAGTTCCCCTGGCGACAGCTCCAGGCCATGGGCCGCAGAGGAGCCTACATGT
GCCTGGGCTGAACAAGACCAGTTCCTTCTCTTGTGAGGCCCACAATGCCAAGGGAGTGACCACGTCCCGGACAGCCACCATAACAGTACTTCCCCAGCAGCCAAGAAATTTGC
ATCTGGTCAGCAGACAGCCCACAGAGCTGGAGGTGGCTTGGACCCCCGGCCTGAGCGGCATCTATCCACTGACTCACTGCACGTTGCAGGCTGTGCTTTCGGATGATGGCATGG
GAATCCAGGCTGGAGAACCAGATCCACCTGAAGAACCCTTGACTTCACAGGCATCAGTCCCGCCTCACCAACTGAGGCTGGGCAGTTTGCACCCTCATACTCCATACCACATCC
GCGTAGCCTGCACCTCTTCGCAAGGGCCTTCATCTTGGACACATTGGTTGCCAGTGGAGACACCCGAGGGAGTCCCACTTGGTCCTCCTGAGAACATTTCAGCTACCAGGAATG
GGAGCCAAGCATTTGTCCACTGGCAGGAACCTCGTGCTCCCCTTCAGGGCACCCTACTTGGGTACAGATTAGCCTACCAAGGCCAGGACACACCTGAGGTCCTGATGGACATAG
GCCTCCGGCAGGAGGTTACTCTAGAACTGCAAGGAGACGGAAGTGTTAGCAACCTGACAGTCTGTGTGGCGGCGTATACTGCAGCTGGTGACGGCCCATGGTCTCTCCCCGTA
CCACTCGAAGCCTGGAGGCCTGGTCAAGCCCAGCCTGTGCATCAGTTGGTGAAAGAACCCTCTACTCCTGCCTTCAGCTGGCCCTGGTGGTATGTACTGCTGGGAGCACTTGTG
GCTGCCGCCTGCGTCCTCATCTTGGCCCTGTTCCTTGTCCATCGGAGGAAGAAGGAGACTCGATATGGGGAGGTGTTTGAGCCAACCGTGGAAAGAGGTGAACTGGTAGTCAG
GTACCGTGTCCGAAAGTCCTACAGCCGGCGGACCACTGAAGCCACCTTGAACAGTCTGGGCATCAGTGAAGAGCTGAAGGAGAAACTACGAGACGTCATGGTAGATCGGCATA
AGGTGGCCTTGGGGAAGACCCTGGGAGAAGGAGAATTTGGCGCTGTGATGGAAGGTCAGCTCAATCAGGATGACTCCATCCTCAAGGTCGCTGTGAAGACCATGAAAATTGCC
ATCTGCACAAGATCAGAGCTGGAGGATTTCCTGAGTGAAGCTGTCTGCATGAAGGAATTTGACCACCCCAACGTCATGAGGCTCATTGGCGTCTGTTTTCAGGGCTCTGACAGA
GAGGGTTTCCCAGAACCTGTGGTCATCTTGCCTTTCATGAAACACGGAGACCTACACAGTTTCCTCCTGTACTCCCGGCTCGGGGACCAGCCAGTGTTCCTGCCCACTCAGATG
CTAGTGAAGTTCATGGCCGACATTGCCAGTGGTATGGAGTACCTGAGTACCAAGAGATTCATACATCGGGACCTGGCTGCCAGGAACTGCATGCTGAATGAGAACATGTCCGTG
TGTGTGGCAGACTTCGGGCTCTCCAAGAAGATCTACAACGGGGATTACTACCGCCAAGGGCGCATTGCCAAGATGCCAGTCAAGTGGATTGCTATTGAGAGTCTGGCAGATCGG
GTCTACACCAGCAAGAGCGATGTGTGGTCCTTCGGTGTGACAATGTGGGAGATCGCCACCCGAGGCCAAACTCCCTATCCAGGGGTGGAGAACAGTGAGATTTACGACTACCT
GCGTCAAGGAAATCGGCTGAAACAGCCTGTGGACTGTCTGGACGGCCTGTATGCCCTGATGTCTCGGTGCTGGGAACTGAACCCTCGAGACCGGCCAAGTTTTGCGGAGCTCC
GGGAAGACTTGGAGAACACACTGAAGGCTCTGCCCCCTGCTCAGGAGCCAGATGAAATCCTCTATGTCAACATGGATGAGGGCGGAAGCCACCTTGAACCCCGTGGGGCTGCT
GGAGGAGCTGACCCCCCAACCCAACCTGATCCTAAGGATTCCTGTAGCTGTCTCACTGCAGCTGACGTCCACTCAGCTGGACGCTATGTCCTTTGTCCTTCTACAGCCCCAGGA
CCCACTCTGTCTGCTGACAGAGGCTGCCCAGCACCTCCAGGGCAGGAGGACGGAGCCTGA

Human extracellular structure is shown in red , mouse intracellularand and transmembrane structure are shown in black，
mouse Signal peptide is shown in blue.The human extracellular domain sequence was optimized by mouse codon.



 Amino acid sequences

MGRVPLAWWLALCCWGCAAPRGTQAEESPFVGNPGNITGARGLTGTLRCQLQVQGEPPEVHWL
RDGQILELADSTQTQVPLGEDEQDDWIVVSQLRITSLQLSDTGQYQCLVFLGHQTFVSQPGYVGL
EGLPYFLEEPEDRTVAANTPFNLSCQAQGPPEPVDLLWLQDAVPLATAPGHGPQRSLHVPGLNKT
SSFSCEAHNAKGVTTSRTATITVLPQQPRNLHLVSRQPTELEVAWTPGLSGIYPLTHCTLQAVLSDD
GMGIQAGEPDPPEEPLTSQASVPPHQLRLGSLHPHTPYHIRVACTSSQGPSSWTHWLPVETPEGVP
LGPPENISATRNGSQAFVHWQEPRAPLQGTLLGYRLAYQGQDTPEVLMDIGLRQEVTLELQGDG
SVSNLTVCVAAYTAAGDGPWSLPVPLEAWRPGQAQPVHQLVKEPSTPAFSWPWWYVLLGALVA
AACVLILALFLVHRRKKETRYGEVFEPTVERGELVVRYRVRKSYSRRTTEATLNSLGISEELKEKL
RDVMVDRHKVALGKTLGEGEFGAVMEGQLNQDDSILKVAVKTMKIAICTRSELEDFLSEAVCMK
EFDHPNVMRLIGVCFQGSDREGFPEPVVILPFMKHGDLHSFLLYSRLGDQPVFLPTQMLVKFMAD
IASGMEYLSTKRFIHRDLAARNCMLNENMSVCVADFGLSKKIYNGDYYRQGRIAKMPVKWIAIE
SLADRVYTSKSDVWSFGVTMWEIATRGQTPYPGVENSEIYDYLRQGNRLKQPVDCLDGLYALMS
RCWELNPRDRPSFAELREDLENTLKALPPAQEPDEILYVNMDEGGSHLEPRGAAGGADPPTQPDP
KDSCSCLTAADVHSAGRYVLCPSTAPGPTLSADRGCPAPPGQEDGA

Human extracellular structure is shown in red , mouse intracellularand and transmembrane structure are shown in black，
mouse Signal peptide is shown in blue.



 Homology analysis of AXL amino acids 
 in human and mouse

➣The amino acid length encoded by human AXL was 894aa, and the amino acid length encoded by mouse Axl was 

888aa. After comparison, the amino acid homology was about 90.3%.

➣The amino acid homology between human and mouse transmembrane region and intracellular region was up to 96.4%.



Notice

➣ According to the existing MGI data,homozygous mutant mice are phenotypically normal, however in conjunction with 

mutations in other related receptor tyrosine kinases, mutations of this gene results in fertility defects, autoimmunity 

abnormalities, and aberrant apoptosis. 

➣ The Axl gene is located on the Chr7. If this gene is knocked into the mouse and matched with other mouse strains, 

please avoid the two genes located on the same chromosome, otherwise it will not be able to get homozygous positive 

mouse offspring.

➣ This strategy is designed based on genetic information in the existing database.Due to the complexity of gene 

transcription and translation, it is impossible to predict all of them at the current technical level.



Gene information （NCBI）



Transcript information（Ensembl）
The gene has 8 transcripts,all transcripts are shown below: 

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



Genomic location distribution



Protein domain



Mouse phenotype description(MGI )

Phenotypes affected by the gene are marked in blue.Data quoted from MGI database(http://www.informatics.jax.org/).

According to the existing MGI data,homozygous mutant mice are phenotypically normal, however in conjunction 

with mutations in other related receptor tyrosine kinases, mutations of this gene results in fertility defects, 

autoimmunity abnormalities, and aberrant apoptosis. 

 



If you have any questions, you are welcome to inquire. 
Tel: 025-5864 1534


