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1. Background and Objective

1.1 Objective

Generation of the point mutation mice with p.S295L mutation of Sicéal gene via

CRISPR/Cas9 technology

1.2 Background

Gene Name (MGl Number): Sicéal (95627 )
Gene URL Link (MGI) : hitp://www.informatics.jax.org/marker/MGl:95627

Gene URL Link (Ensembl) :
http://www.ensembl.org/Mus_musculus/Gene/Summary2g=ENSMUSG00000030310;r=6:11428263

5-114317532
Gene Ensembl ID: S/céa’-201 (ENSMUSTO0000032454.7)

Mutant locus: p.S295L

2. Abstract

To mutant the p.S295L of gene S/céa’ , the project process was as follows: 1) Cas? mRNA and
9RNA were produced by /in vifro tfranscription; 2) oligo donor DNA was synthesized; 3) the mixture
of Cas? mRNA. gRNA and donor DNA was microinjected into fertilized eggs (C57BL/6J), then got
positive FO mice that identified by PCR and sequencing; 4) FO mice crossed with wild type

C57BL/6J mice to generate F1 mice, then got six positive F1 mice that identified by PCR and

sequencing.
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http://www.ensembl.org/Mus_musculus/Gene/Summary?g=ENSMUSG00000030310;r=6:114282635-114317532
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3. Recombinant strategy

3.1 Strategy figure:

Wild type allele g
exonl 2 3 ] 16

.-

Targeted allele
exonl 2 3

9 16
—— a8 7—H

HR¢ wndinn  oligo donor DNA

Point mutation
allele

exonl 2 3 &
= I R —&
7/ 7/
é :Cas9/gRNA . 1exon :uncoding region

*  :mutation HR : homologous recombination

Figure 1: Strategy of Sicéal-PM mouse model

3.2 Information of Knockin locus

GIGTGGCITGACGCCGCCACCCAGATCTTCTTICTCCTACGGGCTGGGCCTGGGGICCCTGATTIG

CTCTGGGAAGCTACAACTCTITCCACAACAATGIGTACAG
(Bold black indicates the site where the mutation is required ,The underlined letter is Guide RNA
target site and the red font is mutant site. The green font is a synonymous mutation site fo avoid

repeated Cas? activity.)

3.3 Oligo donor DNA sequence

GIGTGGCITGACGCCGCCACCCAGATCTICTICTTATACGGGCTICGGCCTGGGGICCCTGATTG
CTCTGGGAAGCTACAACTCTTITCCACAACAATGIGTACAG
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4.1 Result of in vifro transcription of Cas? mRNA and gRNA
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gRNA

Sequence(5’ -3’ )

ORNAT

GATCTICTICTCCTACGGGC  TGG
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FO mice were produced by microinjection. By PCR identification and sequencing, we

4.2 FO mice genotyping

confirmed there were two homologous recombinant mice.

4.2.1 Genotyping strategy of FO mice

Wild type allele
exonl 2 3 ] 16

- ] 7—4

1y <

HR i waandiian  oligo donor DNA
Point mutation

exonl 2 3 &
= — N —i
7/ 7/
1 ]
—_ <
%D: Cas9/gRNA . :exon :uncoding region
% :mutation HR : homologous recombination

=3 :primer location

Figure 2: Strategy of FO mice genotyping

4.2.2 Method for identifying 5’ homologous recombinant FO mice

Primers for PCR:
I CCAGGAGGAGGAGGAGGAACAGAT Forward
Il CAAGCCAGGCAGGIAGAGCAGAGA Reverse

Primers for sequencing:

Primer Sequence (5" -3’7 )

1l CCAGGCAGGAGGAGGAGGAACAGAT
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Reaction system:

Reaction Component Volume (pl)
ddH20 13.2

GXL PCR Buffer 2

2.5 mM dNTP 2

Primer | (10pmol/ul) 0.5

Primer Il (10pmol/pl) 0.5

GXL DNA Polymerase* 0.8

Tail genomic DNA 1

Total 20

*LaTag (TaKaRa, Code No: RRO2MA)

PCR program:

Step # | Temp (°C) | Time Note

1 94 3min | -

2 98 15sec | -

3 57 15sec | -

4 68 1 min | repeat steps 2-4 for 35cycles
5 68 Smin | -

6 12 - hold

4.3 F1 mice genotyping

The FO mice crossed with wild type C57BL/6J to generate F1 mice. By PCR identification and
sequencing, we confirmed there were three homologous recombinant F1 mice: NO. 1,2, 5, 6, 8,

9.

4.3.1 PCR genotyping of homologous recombinant F1 mice

Identification methods refer to 4.2. All positive PCR products were confirmed by sequencing. The
alignment of F1 mice sequencing result Vs. object sequence was shown in 4.3.1.1and 4.3.1.2 (1#

F1 mice as example) .

4.3.1.1 The alignment of F1 mice sequencing result
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Huery 597 CCAARTGEATCCCCAGRGTC AAGAGCATGC T ACAGGCACT AGGTATCTGAG  BS6
iR
Huery BST  CAGETCGGATGEAGCAGAT AATCCCTGAGGACTCCC AGEAGGLCGOGGT AGCFATGAAGA - T1E
e o o WG
Huery TIT TCTGACCTTGATC AGTTCTGAGGT TCTGATCCTCTGTCTGC AGGTGTGGCTTG  TTE
M T
Huery TTT GCEGEEAECCAGﬂIETTETTCICF AEG;GC TGGCCTGEGETCCCTGATTGCTCT G 536
I G e
Huery &37 AT ACAACTCTTTCC ACAAC AR TGTGT AC AT G GAGGGGEGGCTTTRAGGCTT - 596
Shiet 304 IHHHIHHHHHHHHHHHHHHHH&&&HHHHHHH 253
Huery &397  CCTTCCTGGCCACGCCCCTAMMCATGLCTTCCT GRTRGAGECACACTGAGGCCACGOCCC 956
et o ORI
Huery 937 TGATTGCCAMCCCE CTGTGCCTACCTCAGT AATACACACTTATCTCCAGCA 1016
I T T
Huery 1017 TCTCCCCTGTCACATGLT GRAGGCC AT ACACGCTCTTCATCTGAGACTACATCCCCTG 1076
O 1
Sbjct: sequencing result; Query: wildtype sequnce.
4.3.2 Information of homologous recombinant F1 mice
Table2: The information of positive F1 mice
MiceD | DOB | " | sex |Type |8V |rather| Mother
ations pe
1 2019/1/14 F1 3 PM He 27 WT
2 2019/1/14 F1 3 PM He 27 WT
5 2019/1/14 F1 3 PM He 27 WT
6 2019/1/14 F1 e PM He 27 WT
8 2019/1/14 F1 Q PM He 27 WT
9 2019/1/14 F1 Q PM He 27 WT
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5. Advice for the project

5.1 Identification of the delivered mice

Please identify the delivered mice by genotyping method described in 4.3 and 4.4.
Principles of mouse numbering are described as below:

Mouse Numbering Scheme

Right ear: Left ear:
1 notch : 1000 1 notch : 4000
2 notches: 2000 y 2 notches: 5000
3 notches: 3000 - 3 notches: 6000
0 40
0’5 570 0 200 309 ‘0,
3
2 < 8 9
A S ® 1 (o)

Note: The numbers obtained by adding all the numbers is the ID number of the mouse.
The number 10 is not involved in the combination of numbers from 20 to 90.
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The delivered mice were heterozygous unless there were additionalinformations. Please design
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5.2 Breeding process

an appropriate breeding plan according to the experimental requirements. Based on

peculiarity of CRISPR/Cas? technology, we suggest that:

1) There might be off-targeting via CRISPR/Cas? technology. We can provide services for
detecting potential off-target sites. For eliminating the off-target effect, homologous

recombinant mice should be back-crossed with wild type mice before experiment.

5.3 Genotyping of offspring mice

For genotyping the offspring, PCR is used to identify homozygous, heterozygous and wild type
mice. The proposed genotyping method is shown in below. You can also design other primers
according to the sequence. Primer design software, e.g. DNASTAR, can be downloaded from

the internet.

5.3.1 Genotyping method | (for identifying homozygous, heterozygous and wild

type mice)

There are several methods for genotype identification. In this report, we provide one of them for

reference.

5.3.1.1 Map of genotyping primers locus

Wild type
allele Target region

N J

Point mutation
allele Target region
Lo

* :mutation site —»:primer location
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Primer Sequence (5’ =3’ ) Primer type
P1 CCAGGAGGAGGAGGAGGAACAGAT Forward
P2 CAAGCCAGGCAGGIAGAGCAGAGA Reverse
Reaction Component Volume (ul)
ddH20 14.9
10 x Tag PCR Buffer 2
2.5 mM dNTP 1
PCR . Primer | (10pmol/ul) 0.5
Reaction -
Systemn Primer Il (10pmol/ul) 0.5
Tag DNA Polymerase* 0.1
Tail genomic DNA 1
Total 20
*Tag DNA Polymerase from Takara (Code number: ROOTA)
Step Temp (C) | Time Note
1 94 S min
Cycling 2 94 30 sec
Reaction 3 >/ 30 sec
4 72 1 min repeat steps 2-4 for 35cycles
5 72 Smin
6 12 Hold
PCR Products:
1kb DNA Ladder
Result

-805 bp

Separated by gel electrophoresis on a 1 % agarose gel.

5.3.1.3 Primers for sequencing:

Primer

Sequence 5'--> 3

Primer Type

1

CCAGGCAGGAGGAGGAGGAACAGAT

5.3.1.4 Genotyping methods
The PCR product should be sequencing. Sequnencing peak data is for identifying homozygous,

heterozygous and wild type mice.
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