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GENOME EDITING MICE FOR MEDICINE

Name of Mouse model or mutation:
NEFH-E461K-EM1-B6N-Cdh23
NEFH-E461K-EM2-B6N-Cdh23
NEFH-E461K-EM3-B6N-Cdh23

Description:
Point mutation introduced using CRISPR/Cas9 reagents

Type of mutation:
SNP: E461K

Sequence details

WT
GGAGGACCACTCTTTAGGGCGAAAGTTCCTCCCTTAAGCAGCAGTGCAGCCCCCATGAGGGTCAGG
CTTTGTAGGCGGCCACCGGAACAGTTCCCGAAGTAACTCTCAAAGTCTTCCTGCCAAGGCTGTGACT
CAGGGCAGGGTATTGTTAGCATAACTCCATCCCCAGCACCAGAAAAAATAAGTGAGTTCAAAAGTCT
ATTAGGAATGAAAATGAAAAATCTGAAAAAAAGAGCAGTAGAGAAGAGAAGTGGAGGGAGCAAG
GGAGAGAGAGAGATTCCTGCCATTGAGTCATACCCTTCATTCACCAAACCCTGTCCCTGCACATACTA
GGGCTTCAGAAAGCCAACCAGGAGTCCAGCTCTGAGGTAACAGTGTATCCCATTATCCACTCCACAG
AAAGCTCCTGGAAGGCGAAGAGTGTCGGATTGGCTTTGGTCCGAGTCCCTTCTCTCTTACTGAAGGA
CTCCCAAAAATTCCCTCCATATCCACGCACATAAAAGTCAAAAGCGAAGAGATGATAAAGGTAGTAG
AGAAATCCGAGAAGGAAACTGTGATTGTAGAAGGACAGACAGAAGAGATCCGGGTGACGGAAGG
AGTGACAGAAGAGGAGGACAAAGAGGCCCAAGGTCAGGAAGGAGAAGAAGCAGAAGAGGGAGA
AGAAAAAGAAGAAGAGGAAGGAGCAGCAGCTACATCTCCCCCTGCAGAAGAGGCTGCATCTCCAG
AAAAAGAAACCAAGTCTCGTGTGAAAGAAGAGGCCAAGTCCCCAGGTGAGGCCAAGTCCCCAGGT
GAGGCCAAGTCCCCAGCTGAGGCCAAGTCCCCAGGTGAGGCCAAGTCCCCAGGTGAGGCCAAGTCC
CCAGGTGAGGCCAAGTCTCCAGCTGAGCCCAAGTCTCCAGCTGAGCCCAAGTCTCCAGCTGAGGCC
AAGTCACCAGCTGAGCCCAAGTCTCCAGCTACAGTGAAGTCTCCAGGT

Mutant
GGAGGACCACTCTTTAGGGCGAAAGTTCCTCCCTTAAGCAGCAGTGCAGCCCCCATGAGGGTCAGG
CTTTGTAGGCGGCCACCGGAACAGTTCCCGAAGTAACTCTCAAAGTCTTCCTGCCAAGGCTGTGACT
CAGGGCAGGGTATTGTTAGCATAACTCCATCCCCAGCACCAGAAAAAATAAGTGAGTTCAAAAGTCT
ATTAGGAATGAAAATGAAAAATCTGAAAAAAAGAGCAGTAGAGAAGAGAAGTGGAGGGAGCAAG
GGAGAGAGAGAGATTCCTGCCATTGAGTCATACCCTTCATTCACCAAACCCTGTCCCTGCACATACTA
GGGCTTCAGAAAGCCAACCAGGAGTCCAGCTCTGAGGTAACAGTGTATCCCATTATCCACTCCACAG
AAAGCTCCTGGAAGGCGAAGAGTGTCGGATTGGCTTTGGTCCGAGTCCCTTCTCTCTTACTGAAGGA
CTCCCAAAAATTCCCTCCATATCCACGCACATAAAAGTCAAAAGCGAAGAGATGATAAAGGTAGTAG



AGAAATCCGAGAAGGAAACTGTGATTGTAGAAGGACAGACAGAAaAGATCCGGGTCACtGAAGGA
GTGACAGAAGAGGAGGACAAAGAGGCCCAAGGTCAGGAAGGAGAAGAAGCAGAAGAGGGAGAA
GAAAAAGAAGAAGAGGAAGGAGCAGCAGCTACATCTCCCCCTGCAGAAGAGGCTGCATCTCCAGA
AAAAGAAACCAAGTCTCGTGTGAAAGAAGAGGCCAAGTCCCCAGGTGAGGCCAAGTCCCCAGGTG
AGGCCAAGTCCCCAGCTGAGGCCAAGTCCCCAGGTGAGGCCAAGTCCCCAGGTGAGGCCAAGTCCC
CAGGTGAGGCCAAGTCTCCAGCTGAGCCCAAGTCTCCAGCTGAGCCCAAGTCTCCAGCTGAGGCCA
AGTCACCAGCTGAGCCCAAGTCTCCAGCTACAGTGAAGTCTCCAGGT

NEFH-E461K-EM1-B6N-Cdh23 Heterozygous F1 animal sequence trace:

ALC A G AC AGAAGAGATLCCLCG 66T7TOG6GACT G AAGGAGTGACAGAAGAGGARG@G
230 240 250 260

‘ W |

Please note the sequences of NEFH-E461K-EM1-B6N-Cdh23, NEFH-E461K-EM2-B6N-Cdh23
and NEFH-E461K-EM3-B6N-Cdh23 are the same, just transmitted from different founder
animals.




Nucleotide Alignment:
320 * 340 * 360 * 380 * 400 * 420

Nefh WT : el SGGC CCAACCAGGAGTCCAGCTCTGAGG CCACTCCACAGRRAGCTCCTGGRAGGCGAAG
Nefh-E461E : G ( ( AC ST CTCTGA ] \ Xy PO
TGTCCCTGCACATACTAGGGCTTCAGAAAGCCAACCAGGAGTCCAGCTCTGAGGTAACAGTGTATCCCATTATCCACTCCACAGAAAGCTCCTGGAAGGCGAAGA

i 440 & 460 i 480 & 500 i 520
Nefh WT N CTCTCEGA G5( GG :'EhHTCCCTTFTFTFTThFTIthLhPTPVP;E3;ﬁTTLCCTCCETHTVUhLLULUATLELEHTUEELhuLthIhlthhTﬁhJ
Nefh-E461FK : [chdejys ¥ GGEC GETC LWGTCC CTCTC CTGRAG ( \GATGATARR

Nefh WT
Nefh-E461EK

Nefh WT
Nefh-E461FK

Nefh WT HNCAACTCTCGTGTGE
Nefh-E461K

CBBGTCTCGTGTGRBBGBBGBGGCCAAGTCCCCBGGTGEGGCCBAGTCCCCRGGTGBGGCCEBGTCCCCBGCTGBGGCCBEGTCCCCBGGTGBGGCCEBGTCCCC

Predicted Protein Alignment:

* 20 * 40 * 60 * * 100

Nefh WT HEF L L EGEECRIGFGPSPFSLTEGLPEIPSISTHIEVESEEMIEVVERSERETVIVEGQTE  IRVIEGVTEEEDREAQGOEGEEAEEGEEREEEEGRAAATSPPAEEA L NS

RSl R N N F T T FCEEC R IGFGPSPFSLTEGLPEIPSISTHIRVESEEMIEVVERESERETVIVEGOTH  IRVTEGVTEEEDREAQGOEGEEAEEGEEREEEEGAAAT SEFPAEE R 2 RN
ELLEGEECREIGFGCEPESPFELTECLPEIPSISTHIEVESEEMIEVVEESEEETVIVEGQTE IRVITEGVIEEEDEEAQGCOEGEEAEECGEEREEEEGAAATSFEFAEEAR




QC strategy employed at Harwell to check the edited allele:

Genomic DNA was extracted from ear clip biopsies and amplified in a PCR reaction using the
following conditions/primer sequences:

Geno_Nefh_E461K_F3 primer

(5°-3') GGAGGACCACTCTTTAGGGC
Geno_Nefh_E461K_R3 primer

(5°-3") ACCTGGAGACTTCACTGTAGC
Taq Polymerase used ThermoFisher SuperFi Kit
Annealing Temperature (°C) 65

Elongation time (min) 1

WT product size (bp) 970

Mutant product size (bp) 970

Notes

All amplicons were sent for Sanger sequencing to check for integration of the donor oligo
sequence at the target site. F1 sequences should be heterozygous unless on sex
chromosome.

Copy counting by ddPCR

Copy counting of the donor sequence was carried out by ddPCR at the F1 stage to confirm
donor oligos were inserted once on target into the genome. The following Tagman assay
was used to copy count the donor sequence compared against a VIC-labelled reference
assay for Dotll:

Assay name NEFH-E461K-UNI1

Forward Primer (5’-3’) TCCCTCTTCTGCTTCTTCTCC
Reverse Primer (5’-3’) GAAGGAGTGACAGAAGAGGAGGA
Probe (5’-3') TTCCTGACCTTGGGCCTCTTTG
Label FAM-BHQ1




Reference Assay Name

Dot1l

Forward primer (5’-3’)

GCCCCAGCACGACCATT

Reverse primer (5’-3')

TAGTTGGCATCCTTATGCTTCATC

Probe (5’-3')

CCCAACAGGCCTGGATTCTCAATGC

Label

VIC

VIC-labelled reference assay for Dot1l gene.




NEFH-E461K MRC | varven

Allele Description

This is a CRISPR/Cas9 induced mutation creating a point mutation; E461K in NEFH. The stock was
generated at MRC Harwell via microinjection of CRISPR/Cas9 reagents into 1-cell stage embryos.

qPCR Copy Counting Genotyping Strategy

The genotyping strategy presented here has been optimized for reagents and conditions used by the
Genotyping Core at MRC Harwell. To genotype animals, we recommend researchers validate the
assay independently. PCR cycling temperature and times may require additional optimization based
on the specific genotyping reagents used.

Samples are genotyped using gPCR copy counting with both a wild type and a mutant assay against a
known reference assay (Dot1/ on chromosome 10; 2 copies present). Samples for this line are
genotyped using the following primers and probe:

o Wild type (WT) assay with probe and reverse primer binding to the WT bases mutated in the
mutant allele.

e  Mutant assay with probe and reverse primer binding to the E461K point mutations.

For autosomal genes that have been targeted, the following results would be expected:

Genotype of the Modified allele WT Assay | Mutant Assay
Wildtype 2 0
Heterozygous 1 1
Homozygous mutant 0 2
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NEFH-E461K

NEFH-E461K-WT1 assay (FAM labelled)

MRC Harwell

AAAGCTCCTGGAAGGCGAAGAGTGTCGGATTGGCTTTGGTCCGAGTCCCTTCTCTCTTACTGAAGG
ACTCCCAAAAATTCCCTCCATATCCACGCACATAAAAGTCAAAAGCGAAGAGATGATAAAGGTAGTA
GAGAAATCCGAGAAGGAAACTGTGATTGTAGAAGGACAGACAGAAZAGATCCGGGTEACEGAAGG

Lower case letters denote bases changed in the mutant allele.
Probe sequence is in bold and shaded grey.
Primer sequences are in bold and underlined.

Oligo NEFH-

E461K 5'label | Sequence5' - 3' 3' label Oligo Type
NEFH-E461K- Universal
UNI_F n/a GAAGGCGAAGAGTGTCGGATTG n/a Forward
NEFH-E461K-

UNI_PROBE FAM TTGGTCCGAGTCCCTTCTCTCTTAC ZEN/IBFQ | Universal Probe
NEFH-E461K- wild type
WT_R n/a CTTCCGTCACCCGGATCTCT n/a Reverse

NEFH-E461K-MUT1 assay (FAM labelled)

AAAGCTCCTGGAAGGCGAAGAGTGTCGGATTGGCTTTGGTCCGAGTCCCTTCTCTCTTACTGAAGG
ACTCCCAAAAATTCCCTCCATATCCACGCACATAAAAGTCAAAAGCGAAGAGATGATAAAGGTAGTA
GAGAAATCCGAGAAGGAAACTGTGATTGTAGAAGGACAGACAGAAAAGATCCGGGTCACtGAAGG

Lower case letters denote bases changed in the mutant allele.
Probe sequence is in bold and shaded grey.
Primer sequences are in bold and underlined.

Oligo NEFH-

E461K 5'label | Sequence 5' - 3' 3' label Oligo Type
NEFH-E461K- Universal
UNI_F n/a GAAGGCGAAGAGTGTCGGATTG n/a Forward
NEFH-E461K-

UNI_PROBE FAM TTGGTCCGAGTCCCTTCTCTCTTAC BHQ Universal Probe
NEFH-E461K-

MUT_R n/a CTTCAGTGACCCGGATCTTTTC n/a Mutant Reverse
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NEFH-E461K MRC | varven

Dot1l internal control (VIC labelled)

CTGATGGGTGTGGGCAGATCCTACAGAGTCCCATTGGCCACCATGTGTGCTACGCCTGAAATAAAGCCTTGCC
CCAGCACGACCATTCAGGGCCAGCTCTCAAGTCGACTGTAAGATGAAGCATAAGGATGCCAACTACTAACA
GAAAACGACTAGAGGGGAAAAGAACAAGGAAACAGAAGACGCAGCACTCCGGCTTCCCTGGGTTGGCCAGT
CACCCTATGA

Oligo NEFH-

E461K 5'label | Sequence5'-> 3' 3'label | Oligo Type
Dotll_Forward | n/a GCCCCAGCACGACCATT n/a WT Forward
Dotll_Probe VIC CCAGCTCTCAAGTCG BHQ WT Probe
Dotl1l_Reverse n/a TAGTTGGCATCCTTATGCTTCATC n/a WT Reverse

Probe sequence is in bold and shaded grey
Primer sequences are in bold and underlined

DNA extraction method

DNA is extracted from ear clips using Applied Biosystems Tagman Sample-to-SNP Kit and
gPCR run using 1:10 dilution from the crude preparation.

gPCR master mix 1X

Applied Biosystems GTX Tagman master mix 5ul
Dot1l_Forward (20 uM) 0.225 pul
Dot1l_Reverse (20 uM) 0.225 ul
Dot1l_Probe (5 uM) 0.2 ul
FAM Assay (probe 5 uM & primers 15 uM each) 0.3 ul
ddH20 1.55 ul
DNA (1:10 dilution of ABI Sample-to-SNP prep) 2.5 ul

Each sample is ran in technical duplicate. Seven WT and/or mutant controls are also included in
duplicate along with non-template controls.

gPCR cycling conditions

gPCR instrument: Applied Biosystems 7500/7900 or ThermoFisher QuantStudio 7

95°C for 20 sec
Then 40 cycles of;
95°C for 3 sec
60°C for 30 sec
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Analysis

The results are analysed using CopyCaller software v2.0 from Applied Biosystems or in-
house software that is based on CopyCaller v2.0.

NEFH-E461K-WT1 and NEFH-E461K -MUT1 assays copy called results, image showing copy
number chart for WT and Mutant assays (Task 284172 results)

Copy number calling for Mutant 1 (NEFH-E461K-EM2)
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ALLELIC DISCRIMINATION GENOTYPING

MRC Harwell

Cdh23 repair Genotyping Strategy

Use B6N or B6J as un repaired (WT) controls and C3H as repaired (HOM)
controls

Introduction

An Allelic Discrimination assay can be used to detect two possible variants of a Single
Nucleotide Polymorphism (SNP). It is a multiplexed assay (with two primer/probe pairs) with
data being collected at the completion of the PCR process.

Two Tagman probes are used in the assay, one detector matching the WT (allele 1) and the
other matching the Mutant (allele 2)

The Analysis software produces 2 genotypes:

* Homozygotes (samples having only allele 1 or allele 2)
* Heterozygotes (samples having both allele 1 and allele 2)

Alile M _
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} //] @ : AmpiiTaq®
Gold DNA
Ll L ||‘H‘|| L Polymerase

Match Mismatch GRi536

Information about running an Allelic Discrimination assay can be found here:

http://www3.appliedbiosystems.com/cms/groups/mcb support/documents/generaldocum
ents/cms 042114.pdf

Assay set up

Mouse ear clips arrive for genotyping in task plates.
To retrieve sample IDs and well locations - log into AnonyMus.
https://anonymus.har.mrc.ac.uk/anonymus/core/Login
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ALLELIC DISCRIMINATION GENOTYPING

MRC Harwell

Group: Deafness (Sara Wells)
Mutation type: SNP

Mutant allele: G

WT allele: A

Assay Type: Allelic discrimination

Point mutation for the reversion of age related hearing loss in B6 mice. Repaired base is
now G where as normal B6 mice will have A

B6=WT (unrepaired)

C3H=MUT (repaired)

Fragment sequence

WT sequence:

CATTGGCCAACCTGGCCATCATCATCACGGACATGCAA FRNC AN AORAGE T CCCMTACWS TA

CTAACATCTACGAGCACTCTCCTCCAGTGAGCCCYGCCCCCAGCCCCAGAGCAGGAAGACAAATGCCTGTCCTGC

cTeC OB NEEEE G2 TGGC TGTGGACTTAAGCTCGGCCAA

Mutated/repaired sequence (in red = single nucleotide polymorphism):

CATTGGCCAACCTGGCCATCATCATCACGGACATGCAA SRR C A NCOORAEE T GCCMTACWS TA

CCYGCCCCCAGCCCCAGAGCAGGAAGACAAATGCCTGTCCTGC

CTAACATCTACGAGCACT
GTGG GGATGGCTGTGGACTTAAGCTCGGCCAA

Primers and Probes

Primer 1
Primer 2
Allele 1 probe - WT (FAM-Labelled) CACTCTCCTCCAGTGAG

Allele 2 probe - Mutant (TET-Labelled) CTCCTCCGGTGAGC

gPCR master mix

ABI GTX Tagman master mix Sul
Assay (Probes 5uM each & Primers 15uM each) 20uM 2l
ddH20 0.5ul
DNA (1/10 dilution of ABI Sample-to-SNP prep) 2.5ul

No need to run the samples in duplicates.
Allele 1 = WT on 7500 FAM-labelled. Allele 2 = MUT on 7500 TET-labelled.
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ALLELIC DISCRIMINATION GENOTYPING

MRC Harwell

7500 Settings for running Allele Discrimination Assay are as shown below

How do you want to identify this experiment?

* Experiment Name: Untitled

Barcode (Optional):

User Name (Optional):

Comments (Optional) -~

Which instrument are you using to run the experiment?

[ 7500 (36 Wells) ] / 7500 Fast (96 Wells)

Setup, run, and analyze an experiment using a fast cycling 55

What type of experiment do you want to setup?

[ Quantitation - Standard Curve } Quantitation - Relative Standard Curve l Quantitation - Comparative CT (AACT) }

[ Melt Curve ] « Genotyping ] Presence/Absence ]

Detect single nucleotide polymorphism variants of 2 target e T e e o o

Which reagents do you want to use to detect the target sequence?
« TagMan® Reagents ]

Other ]

- — get sequence and a TagMan® probe designed to detect amplification of the target seguence

Which ramp speed do you want to use in the instrument run?

+ Fast (~ 40 minutes to complete a run) ]

For optimal results with the Fast ramp speed, Applizd BiosySiEmSs recommends USING Fast readents 1or your POR reactions

Standard (~ 2 hours to complete a run) ]

Example of an Allelic Discrimination Plot and Results

Allelic Discrimination Plot
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Please note, use your controls to group and name your samples accordingly.
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