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Ache Cas9-KO Strategy

Designer: Daohua Xu
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Project Overview @

Project Name Ache
Project type Cas9-KO
Strain background C57BL/6JGpt
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Knockout strategy RS
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This model will use CRISPR/Cas9 technology to edit the Ache gene. The schematic diagram is as follows:
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Technical routes

> The Ache gene has 9 transcripts. According to the structure of Ache gene, exon2-exon3 of Ache-

201(ENSMUST00000024099.10) transcript is recommended as the knockout region. The region contains start codon

ATG.Knock out the region will result in disruption of protein function.

> In this project we use CRISPR/Cas9 technology to modify Ache gene. The brief process is as follows: CRISPR/Cas9

system were microinjected into the fertilized eggs of C57BL/6JGpt mice.Fertilized eggs were transplanted to obtain positive

FO mice which were confirmed by PCR and sequencing. A stable F1 generation mouse model was obtained by mating

positive FO generation mice with C57BL/6JGpt mice.
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> According to the existing MGI data,homozygous mutants show retarded postnatal development, tremors, impaired
righting response, delayed maturation of external ear, failure of eyelids to open, and die by 3-wk. of age. Mutants are
highly sensitive to butyrylcholinesterase inhibitor toxicity.

> The KO region contains functional region of the Ufsp 1, Mir8116 and Gm42456 gene.Knockout the region may affect the
function of Ufspl,Mir8116 and Gm42456 gene.

> The Ache gene is located on the ChrS. If the knockout mice are crossed with other mice strains to obtain double gene
positive homozygous mouse offspring, please avoid the two genes 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 the gene knockout on gene transcription, RNA splicing and protein translation cannot be predicted at

the existing technology level.
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Gene information (NCBI) %X

Ache acetylcholinesterase [Mus musculus (house mouse)]
Gene 1D: 11423, updated on 13-Mar-2020

+ Summary #][2

Official Symbel Ache provided by MGI
Official Full Name acetylcholinesterase provided byMGI
Primary source MGIMGI:87876
See related EnsemblENSMUSG00000023328
Gene type protein coding
RefSeq status VALIDATED
Organism Mus musculus
Lineage FEukaryota; Metazoa, Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Euthena; Euarchontoglires; Glires; Rodentia; Myomaorpha;
Muroidea; Muridae; Murinae; Mus: Mus

Expression Broad expression in cerebellum adult (RPKM 25 6), thymus adult (RPKIM 23 5) and 19 other tissuesSee mare
Orthologs human all
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Transcript information (Ensembl) E=RXT5 R
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The gene has 9 transcripts,all transcripts are shown below:

Name Transcript ID bp Protein Biotype CCDS UniProt Flags
Ache-201 ENSMUST00000024099.10 | 2186 614aa Protein coding | CCOS519763 | P21836 Q54371 TSL:1 GENCODE basic APPRIS P1
Ache-202 ENSMUST00000085934.3 2176 614aa Protein coding | CCOS518763 | P21836 Q54371 TSL:1 GENCODE basic APPRIS P1

Ache-209 ENSMUSTO0000196208.4 911 bZ2baa Protein coding - ANANGZIDME TSL:5 GENCODE basic
Ache-207 ENSMUSTO0000141123.7 438 40aa Protein coding - D3Z064 CDS 3 incomplete TSL:1
Ache-206 ENSMUSTO0000138591.7 409 40aa Protein coding - 037064 COS 3 incomplete TSL:1
Ache-203 ENSMUSTO0000125195.7 360 40aa Protein coding - D37064 CDS 3 incomplete TSL:1
Ache-204 ENSMUSTO0000132191.7 262 40aa Protein coding - D37064 CDS 3 incomplete TSL:1
Ache-205 ENSMUSTO0000137126 1 254 40aa Protein coding - D37064 CDS 3 incomplete TSL:1
Ache-208 ENSMUSTO0000150983. 1 3687 | Mo protein | Retained intron - - TSLA

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

I 6.19 kb Forviard stramnd e

Ache-201 =
protein coding
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Genomic location distribution
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Regulation Legend

Gene Legend

5 kb

viard strand

6.5
——
137.29Mb
Ache-204 >
protein coding
(B |
Ache-207 =
protein coding

j5— ]

Ache-206 >

pratein coding
==

I+
Ache-201 >
protein coding

protein coding
Ache-202 >
protein coding

Ache-208 >
retained intron

o
Ache-203 >
protein coding
[

Ache-205 >
protein coding

< Gmd2456-201
INCRNA

I
Mr8116-201 >
mIRNA
Ufsp1-201 >
protein coding
]

Ufsp1-202 >
protein coding

(71T TT o ¥ T —Y Y
< Srrt-201
protein coding

< Srit-212
protein coding

< srit-200

protein coding
DOLO000- 0000 HaE— B4
= Srit-211

ronsense mediated decay
[T Y vEr

[wm]

< Srrt-202 < Srrt-203
proteincoding  retained intron
[ WO——300-

<Smt-216 < Smt-214
protein coding retained intron
wo

< S1t-205
retained intron
[Fm]

< Srit-206
retained intron
o
< Sr1t-208
retained intron

g
< Srt-217
retained intron

|
< Mir7036-201
miRNA
o
< Srit=207
retained intron
OB

< Srrt-215
nonsense medicted decay

1% ]
<snt-213

nonsense mediated decay

0000
< Srrt-204
retained intron

0~

<5218

nonsense mediated
[

< Srt-21
nonsense

137.28Mb

—
137.29Mb
Reverse strand

e —
137.30Mb

. CTCR
Open Chromatin
B Promoter

. Promoter Flank
[ Transcription Facter Binding Site

Protein Ceding
9 merged Ensembl/Havana
R Ensembl protein coding

Non-Protein Coding
I processed transcript
N RNA gene

GemPharmatech Co., Ltd.

400-8660890



|

1o
St

Q)
—t
M
(&)
=

Protein domain %
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Mouse phenotype description(MGI1 ) BRI R
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Phenotype Overview
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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 mutants show retarded postnatal development, tremors, impaired
righting response, delayed maturation of external ear, failure of eyelids to open, and die by 3-wk. of age. Mutants are

highly sensitive to butyrylcholinesterase inhibitor toxicity.
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If you have any questions, you are welcome to inquire.
Tel: 400-9660890
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