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EUCOMM/KOMP-CSD ‘Knockout-First’ Genotyping

Introduction

The majority of animals produced from the EUCOMM/KOMP-CSD ES cell resource contain the Knockout-First-Reporter Tagged Insertion allele.
As well as gene specific elements, the targeting cassette contains many common elements e.g. encoding beta-galactosidase (lacZ gene),
neomycin-resistance (neo gene), FRT and loxP sites. Further details can be found on http://www.knockoutmouse.org/about/eucomm

The majority of cassettes will be either promoter driven where the neo gene contains its own promotor and is separated from the lacZ gene by
a 3" loxP site, or promotorless (PL) where the neo and lacZ genes are adjacent and there are only 2 loxP sites. These have further implications
in our genotyping strategies detailed later.
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Animals containing the full Knockout-First mutant allele (Tm1a) above can be crossed to mice expressing Flp or Cre recombinase. The progeny
from these mating may contain converted forms of the Tm1a allele known as Tmlb, Tmlc and Tm1ld depending on the breeding strategy
performed. In order to genotype animals generated from the EUCOMM/KOMP-CSD ‘Knockout-First’ ES cell resource, a combination of mutant
assays looking for sequences occurring in the targeting cassette, and WT specific assays will need to be performed. We typically use real time
gPCR and copy count the various alleles. This assay design sheet will give an outline of how to genotype these lines by gel based and gPCR
based technologies, as well as including details of assays we have tried and tested. More information about these lines and an alternative
strategy for genotyping can be found at http://www.knockoutmouse.org/kb/entry/105/
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Rapsn-Tm1la
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Details for the tm1a allele can be found below

http://www.mousephenotype.org/martsearch ikmc project/martsearch/ikmc project/69226
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Types of alleles
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Tmlc created by action of Flp recombinase on Tm1la allele
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Tm1d created by action of Cre recombinase on Tm1c allele

loxP

Tmlc created by action of Flp recombinase on PL-Tm1a allele
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Tm1ld created by action of Cre recombinase on Tmlc allele

FRT

loxP
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Gel based genotyping

The gel based assays are normally run on the Qiagen QlAxcel. This is a capillary based system that provides clearer resolution and is quicker
than running standard agarose gels. Different size ladders maybe loaded onto runs depending on the fragment sizes being analysed. Typically
samples are run with a 50-800bp size ladder.

WT BAND 247 BP MUT BAND 354 BP

MEDID

2040
S 800bp v2_ DO1

PCR is performed using KAPA fast Taq polymerase, although alternatives may be used.

Generic 4 primer PCR mix 60°C Cycling conditions
KAPA Taq PCR master mix Sul 60TM30FA
Primer 1F 0.5ul 1. 952C 1min
Primer 1R 0.5ul 2. 952C 10sec
Primer 2F 0.5ul 3. 602C 10sec
Primer 2R 0.5ul 4, 72°C 1sec
H,0 2.0ul 5. Go to 2 for 29 cycles
DNA 1ul 6. 72°C 30sec

7. 16 °C forever
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Types of gel based assay

The diagram below shows the location of the various gel based primers.
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Mutant primer sequences

5mut-R1 GAACTTCGGAATAGGAACTTCG
LacZ-F CCAGTTGGTCTGGTGTCA
SV40-FRT-F CGCGTCGAGAAGTTCCTATT
5’'CAS-F1 AAGGCGCATAACGATACCAC
3’CAS-R1 CCGCCTACTGCGACTATAGAGA
3’LOXP-R1 ACTGATGGCGAGCTCAGACC
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Tmla gel based genotyping

Tm1la gel based assays are designed using a universal mutant reverse primer that sits in the sequence just after the 5" homology arm

5mut-R1 GAACTTCGGAATAGGAACTTCG

A forward primer is designed to the 5 homology arm and designed to give a mutant specific band, typically between 100-150bp that will only
be present if the cassette is present.

A WT reverse primer is designed to the critical region and should give a product of >200bp. If the mutant cassette is present the product
between the two primers is too large to PCR under standard conditions.

5" homology am

FRT FRT

Bact::ne

loxP loxP

3

100 - 150bp Crit-WTR

U5 recombineering
primer
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Rapsn Tmla gel based genotyping

Rapsn ‘Knockout’-First and WT sequences

5’homology arm (last 300bp)

TGGI TCCCATGGTATGGACCGEECACAGAAAGGGAACCACGGT GTAGATAGGCAAT GCAGCTAGT AAT GGACAAGGGCACT CCTGAACCCCT GCTTCCCT CAT GAGT GGAAGGTAG
GCATTGGTGGAT TTGAGAGGGAAGCACT CAAGAAGGAT TTCCTGGECCTCCATCACCCCGATCTGATGT TCTTTGGT GCTGATGGT GGAACACT GTCTTTGAGCCCACAGGAGT CAT
GITTGGT TCTGAAGCCAAGAAGCCATCTAGGACT GCAT GAGAGGAAAAGT CAGCTGTGTCTTTGCCT T

Mutant 5’sequence location of Tmla-5mut-R1 (mutant reverse primer)

AAGGCGCAT AACGAT ACCACGATAT CAACAAGT TTGT ACAAAAAAGCAGGCT GROGCCCGAA IS SAAEIE CTAT TCTCTAGAAAGT ATAGGAACTTCGAAC
CCTTTCCCACACCACCCT CCACACT TGOCCCAAACACT GCCAAC

3’homology arm (1st 300bp)

TAGCATTTAAACCGTATATTCTTAAATTCCCTTTAACT CTCCCATAGCATCCCACGAGGCAGT CACGT TCTGCCCATCCTGT CAGCATAAACTAAGGCTCAGTICTCTCCTGCTGCC
TTCCTACAGGGECAAT GCCCCCT GCTGCCCCCCACCCCCATCCCCCAATACCCCAGECCCACTTTTCCTTGT TTTGGCTATGAACGAAACAGAT TACCCACAGCTCTGGECTTCTGCT
CACCTTCCAGCCT TTGGATGCCAT TGAGAAAGCCCAGGACT TAGCT GAAGAGGT TGGCAATAAGGT CA

5’ homology arm and cassette sequence

TGGTTCCCATGGT AT GGACCGGGCACAGAAAGGGAACCACGGT GTAGATAGGCAAT GCAGCT AGT AAT GGACAAGGGCACT CCTGAACCCCT GCTTCCCT CAT GAGT GGAAGGTAG
GCATTGGTGGAT TTGAGAGGGAAGCACT CAAGAAGGAT TTCOCT GBOCT CCAT CACCOCGAT CTGAT GTTCT TTGGT GCT GAT GGT GGAACACT GTCTTTGAGCCOCACAGGAGT CAT
GTTTGGTTCTGAAGCCAAGAAGCCAT CTAGGACT GCAT GAGAGGAAAAGT CAGCTGTGTCTTTGOCT TAAGGOGCAT AACGATACCACGATATCAACAAGT TTGTACAAAAAAGCA
GGCT GEOGCCCGAACE ARSI S EAAGIIEC T AT TCTCTAGAAAGT ATAGGAACT TCGAACCCT TTCCCACACCACCCT CCACACT TGOCCCAAACACT GCCAAC
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Rapsn Tmla gel based genotyping

Rapsn ‘Knockout’-First and WT sequences

Critical region

TATTTATTATGCATCAGCTAAGT CTAAGAACTGTGTTTGGCTCT TGGCAT CCAGCAGCAAT CTCAAGAAGCCATACT TGTGCACTGGTTTCCCCTTCTCCCTGGACTATGCTTACT
GCTGGAAGT CGAAAT GAGT GAAT AGGCGGACCAT GAGCCCT GT GGT GCCTAT CGGT GACCT CAGT ACT CAGGAGGCGAAGCAGGAAGACCACAAGT TTGCAGCTCCTCTGAGCTAC
ATAAAAAATACAAACAAACAAACAAACAAACAAACAAACAAT CCATACAAGCAAAAAGCAAGCAAGCAAGCAAACAAACAAACACGGT GGTTCCCTGECTGT CACAGATCCCAGEC
CTGGAGCCCTGEGT TTGEGT CCGT TCCTACCACTCAATGT GTCCCCCTCCTGT TCTGT GTCCCCTGCAGGACTAT GAGAAAGCCCTGI TCTTTCCCT GCAAGGCTGCAGAGCTTGT
CAACGACTATGGCCAAAGGCT GGAGCCT CAAATAT CGEGCCAT GAGCCAGT ACCACAT GECT GT GGCCTACCGCCT GCTGEECCACCT GEGCAGT GCCATGGAGT GT TGTGAGGT GG
GACAGCT GGGGAGCAT GCAGEGEEECEEEEGET GEGAGAGCELT CTCAGGCCCAGGT CACAGCCCATGGAT TCCCTCAAAGGCT TGCCAATAAT CACCGGAAGGCCTCATTCCCTTCCG
GT'CCATCCTCACGGCCAGGAGCT TCTCTGI CCCCAGCAGCCT CTGT GGACCACT TTGAAAAAAGGEGCT GGAGAT GTAGCT CAGCT GACAAGAGT GCTTGCCTAGCGT GTACAAAGC
CCTGGGT TCAACCCT TAGCCCTATATAAAACT GGGT TTAGGAATGCATGT CTAGAAT CCCAGCACT TGGT AGGT GGAGACAGGAT CAGAGGT TCAAGGCCTAGCTGGECTATATGA
GAGTCTTCTTTAAAAAAAAAAACAACAACAAAAAAAT TTAGT GAAACAGAGACATTCAATGT TGT CTGTAACCCCAGCACT CAGGAGCCAGT GTGATCACT TAGGGTGAGACTAGC
TTGGACTGCATTCAAAGCT CTTGGGCCGGAAAAAACAAAAACAAAAGAAAAAAGAAAAGECT TGEGEECCTCTTCAGT CTCAGAGCAGT TCCAGCTCTCAAGCCCATGCCATTCTC
CGATCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTTACACACACT CACACCCACACACACCCACACACACACAGAGAGAAAAAAGAGAGCAGGTCTTCGA
GGITTCCCCTCTCAGGT TCACATTGCTTCCTCCTCCCATCCCCATGACGGTGCTTCTTTCTCTCTGATCTGAGTI CCTGGT TTCCCTCCGT CAGACAGTACTGCGAGCTTAGTGGT T
CAGTGCAAGAGGCCT CAGCAACCACAAGAGGATGTGGTGATCCTAGCTGT CCCT TCTAAGGGACT GCTGGGT ATAGGGECACCCCATAGT AGEGT CACATGAGCT TGCCTGAGCGEC
CAGCCTCCCT TGCAGGAGT CCATGAAGAT TGCCCT GCAGCACGGT GACCGCCCCCTACAGECACT CTGTCTGCTCTGCTTTGCCGATAT CCAT CGGAGCCGAGGGEGACCT GGAGGT
GAGATCACCAGGATTAGGT CEEEEEEEEEEEEACCT CGEECCT GGAGCACCT CAAAT CCAACCCT GCT TGGECT CTGCAGACAGCCT TCCCT CGGTACGACT CCCCTATGAGCATCA
TGACT GAGAT CGGAAACCGCCT CGGGCAGGT GCACGT GCTGCTGGGT GT GGCCAAGT GCT GGAT GGCCCCGAAGGT GCAAGACAAGGT GAGGCCAGACCCT TTCGCGT GCCTAAAG
CTCACTTGCATGCTCCCAATCTGGEGEGECTGI TCAACCAACACT GGEGGTACAGT GT TGGCCTTGTCCCTTTATTTAACAT CTGCTGCCAT GAGACCTAAACAGT CAAAGAAGGT CCA
TGC
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Rapsn Tmla gel based genotyping

Rapsn ‘Knockout’-First and WT sequences

Genomic sequence
Black sequence is missing in the construct due to the insertion of loxP sites and can be used to design break point (BP) gPCR assays

TGGI TCCCATGGTAT GGACCGEGECACAGAAAGGGAACCACGGT GTAGATAGGCAAT GCAGCTAGT AAT GGACAAGGGCACT CCTGAACCCCT GCTTCCCT CAT GAGT GGAAGGTAG
GCATTGGT GGAT TTGAGAGGGAAGCACT CAAGAAGGAT TTCCTGGECCTCCATCACCCCGATCTGATGT TCTTTGGT GCTGATGGT GGAACACT GTCTTTGAGCCCACAGGAGT CAT
GITTGGT TCTGAAGCCAAGAAGCCATCTAGGACT GCAT GAGAGGAAAAGT CAGCTGTGTCTTTGCCTTTTCATTTAGT GAACAACTATTTATTATGCATCAGCTAAGT CTAAGAAC
TGTGT TTGECTCTTGGCATCCAGCAGCAAT CTCAAGAAGCCATACT TGTGCACTGGT TTCCCCT TCTCCCTGGACTAT GCTTACT GCTGGAAGT CGAAAT GAGT GAATAGGCGGAC
CATGAGCCCTGT GGTGCCTATCGGT GACCT CAGT ACT CAGGAGGCGAAGCAGGAAGACCACAAGI T TGCAGCT CCT CTGAGCTACATAAAAAATACAAACAAACAAACAAACAAAC
AAACAAACAAT CCATACAAGCAAAAAGCAAGCAAGCAAGCAAACAAACAAACACCGT GGTTCCCTGECTGT CACAGAT CCCAGCCCTGGAGCCCTGEGT TTGEGT CCGTTCCTACC
ACTCAATGTGTCCCCCTCCTGT TCTGT G CCCCTGCAGGACTATGAGAAAGCCCTGTTCTTTCCCT GCAAGGECT GCAGAGCT TGT CAACGACT AT GGCAAAGGCT GGAGCCTCAAA
TATCGGGECCATGAGCCAGT ACCACAT GECT GTGECCTACCGCCT GCTGEGCCACCT GGGCAGT GCCAT GGAGT GT TGT GAGGT GGGACAGCT GGEGAGCAT GCAGGEEECEEEEET
GGGAGAGGCT CTCAGGCCCAGGT CACAGCCCAT GGAT TCCCT CAAAGGCT TGCCAAT AAT CACCGGAAGGCCT CAT TCCCT TCCGGT CCAT CCTCACGGCCAGGAGCTTCTCTGIC
CCCAGCAGCCT CTGT GGACCACT TTGAAAAAAGGGECT GGAGAT GTAGCT CAGCT GACAAGAGT GCTTGCCTAGCGT GTACAAAGCCCT GGGT TCAACCCTTAGCCCTATATAAAAC
TGGGT TTAGGAATGCATGT CTAGAAT CCCAGCACT TGGTAGGT GGAGACAGGAT CAGAGGT TCAAGGCCTAGCT GGCCTATATGAGAGT CTTCTTTAAAAAAAAAAACAACAACAA
AAAAATTTAGT GAAACAGAGACAT TCAATGT TGT CTGT AACCCCAGCACT CAGGAGCCAGT GTGATCACT TAGGGT GAGACTAGCT TGGACT GCATTCAAAGCT CT TGGGECCGGAA
AAAACAAAAACAAAAGAAAAAAGAAAAGCCT TGEEEEECT CTTCAGT CTCAGAGCAGI TCCAGCT CTCAAGCCCATGCCATTCTCCGATCTCTCTCTCTCTCTCTCTCTCTCTCTC
TCTCTCTCTCTCTCTCTCTCTTACACACACT CACACCCACACACACCCACACACACACAGAGAGAAAAAAGAGAGCAGGTCTTGAGGT TTCCCCTCTCAGGT TCACATTGCTTCCT
CCTCCCATCCCCATGACGGTGCTTCTTTCTCTCTGATCTGAGT CCTGGT TTCCCT CCGT CAGACAGT ACT GCGAGCT TAGT GGT TCAGT GCAAGAGGECCT CAGCAACCACAAGAGG
ATGTGGTGATCCTAGCTGI CCCTTCTAAGGGACT GCTGGGTATAGGEGCACCCCATAGT AGGGT CACATGAGCT TGCCT GAGCGECCAGCCT CCCTTGCAGGAGT CCATGAAGATTG
CCCTGCAGCACGGT GACCGCCCGCTACAGGCACTCTGTCTGCTCTGCTTTGCCGATAT CCAT CGGAGCCGAGGGEGACCT GGAGGT GAGAT CACCAGGAT TAGGT GEEGEEEEEEEEG
GACCT CGEGECCT GGAGCACCT CAAAT CCAACCCT GCT TGGECT CTGCAGACAGCCT TCCCT CGGTACGACT CCGCTATGAGCAT CATGACT GAGAT CGGAAACCGCCT CGEGCAGGT
GCACGT GCTGCTGGGT GTGECCAAGT GCTGGAT GGCCCGGAAGGT GCAAGACAAGGT GAGGCCAGACCCT TTCGCGT GECTAAAGCT CACT TGCATGCTCCCAATCTGEEECTGT T
CAACCAACACT GGGGGTACAGT GT TGEGECTTGTCCCTTTATTTAACAT CTGCTGCCAT GAGACCTAAACAGT CAAAGAAGGT CCAT GCCT CGCCCAGGGACCCACAGCTTATAAGG
GGCCAGAGCTAGCATTTAAACCGTATATTCTTAAATTCCCTTTAACT CTCCCATAGCAT CCCACGAGGECAGT CACGT TCTGCCCATCCTGI CAGCATAAACTAAGGCTCAGTICTCT
CCTGCTGCCTTCCTACAGGGECAAT GCCCCCT GCTGCCCCCCACCCCCATCCCCCAATACCCCAGECCCACTTTTCCTTGT TTTGGCTATGAACGAAACAGATTACCCACAGCTCTG
GCTTCTGCTCACCTTCCAGGCT TTGGATGCCAT TGAGAAAGCCCAGGACT TAGCT GAAGAGGT TGGCAATAAGGT CA
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Tmla gel based genotyping

Rapsn tmla gel based primers PCR mix
Rapsn-5arm-WTF GCCAAGAAGCCATCTAGGACT KAPA Taq PCR master mix Sul
Rapsn-Crit-WTR AGGAGCTGCAAACTTGTGGT 5arm-WTF 0.5ul
Crit-WTR 0.5ul
5mut-R1 GAACTTCGGAATAGGAACTTCG 5mut-R1 0.5ul
H,0 2.5u
WT band 295 DNA 1l
Mutant band 140
Example of a generic TM1A assay Cycling conditions
Sk M1 A WD M ME M

i m 60TM30FA
i 1. 952C 1Imin.

= 2. 952C  10sec.
" wT 3. 602C 10sec.

» 4, 72°C 1sec.
i 5. Go to 2 for 29 cycles

- T™M1A 6. 72°C 30sec.
il 7. 16 eC for ever

" 8. end
]

150

Controls: C3H,B86,FGF11 NTC
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Tmlb gel based genotyping

Promotor driven genotyping

Tm1b alleles are produced by exposing tm1la alleles to cre recombinase which causes the deletion of Neo and the critical region.

Crit-WTF 3arm-WTR

%@

Tm1la

_/a

loxP loxP loxP

LACZ-F 3arm-WTR

Tmlb S 6

(s I H l

loxP

ca

Promotorless genotyping

If the deletion of the critical region has not occurred
then a product is produced between the -Crit-WTF and
the -3arm-WTR. Complete conversion by Cre will mean a
product is produced from the LacZ-F and -3arm-WTR as
the two primers now lie close enough to generate a PCR
product under standard conditions. Run both the tm1la
genotyping protocol to detect WT and tm1a alleles and
the tm1b protocol to detect converted alleles.

PL-Tm1b (promotorless tmlb) mice are produced in a similar fashion but only the deletion of the critical region occurs and Neo is still present.

PL-Tmla Crit-WTF 3arm-WTR
1 D En2 sA[JRETRY lacZ neo
loxP loxP
PL-Tmlb SV40-FRT-F 3arm-WTR
FRT FRT
—4 O ez 54 IR lacZ neo g iml I

loxP

If the deletion of the critical region has not occurred then
a product is produced between the Crit-WTF and the
3arm-WTR. Complete conversion by Cre will mean a
product is produced from the SV40-FRT-F and 3arm-WTR
as the two primers now lie close enough to generate a
PCR product under standard conditions. This will not
work for promotor driven lines as the presence of the 5’
loxP site between the Neo and lacZ sequence causes this
region to be removed by cre deletion. Run both the tm1la
genotyping protocol to detect WT and tm1a alleles and
the tm1b protocol to detect converted alleles.
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Tmlc and Tm1ld gel based genotyping

Tmlc genotyping
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Tm1lc alleles are produced by exposing tm1a alleles to flp recombinase which causes the deletion of Neo and LacZ sequences that are between

the FRT sites.

Tmla S5arm-WTF 5mut-R1

> <

a

loxP loxP loxP
Tmic S5arm-WTF  5mut-R1  Crit-WTR
i >0 > i
loxP loxP
% e

5’'CAS-F1  3’'CAS-R1

Tm1ld genotyping

Tm1d mice are produced by crossing tmlc animals with mice expressing cre recombinase.

5'CAS-F1  Crit-WTR 3’LOXP-R1

Tmic —> — <
M L.;‘-A b. b. M
4] 4]
loxP loxP

5'CAS-F1 3’LOXP-R1

Tmld — —

B—>» (10 0

=

The protocol for tmla genotyping needs to be run. Both
tmla and tmlc alleles will produce a mutant specific
product from -5arm-WTF and 5mut-R1. WT and tm1c
alleles will produce PCR products from -5arm-WTF and
Crit-WTR although the tm1c product will be around
200bp bigger due to the presence of the FRT-loxP part of
the cassette. In addition to this a generic tmlc assay can
be used. This uses the 5'CAS-F1 and 3'CAS-R1 primers
run with an internal control. The tm1c allele produces a
218bp product.

This causes the deletion of the critical region.

The tm1d allele produces a 174bp product from the
5’CAS-F1 and 3'LOXP-R1 primers. A tm1lc allele will
produce a larger product which includes the critical
region sequence. If the critical region is very large then a
gene specific primer lying in the critical region may be
needed to detect it (Crit-WTR).

Page 12



Rapsn EPD0363 1 EO6 MRC | varems

Gel based genotyping strategy summary

Primers to use

5'CAS-F1 5mut-R1 Lacz-F SV40-FRT-F 3’CAS-R1 3’LOXP-R1 5arm-WTF Crit-WTF Crit-WTR 3arm-WTR Comments
Tmla+PL v \ v
Tmilb v v v Run tm1a protocol to identify WT alleles
PL-Tm1lb v Vv Vv Run tm1a protocol to identify WT alleles
Tmilc Vv Vv Vv v v Blue =separate reaction
Tmild vV v v Run tm1a protocol to identify WT alleles
. WT Product between 5arm-WTF and Crit-WTR (product too big in tm1a).

. Tmla Product between 5arm-WTF and 5mut-R1.

. Tmlb Product between LacZ-F and 3arm-WTR (product too big in tmla but PCR product from Crit-WTF and 3arm-WTR is made).

. Tm1b-PL Product between SV40-FRT-F and 3arm-WTR (product too big in tm1a but PCR product from Crit-WTF and 3arm-WTR is made).
. Tmlc 218bp product between 5'CAS-F1 and 3’CAS-R1 made. Can also run tmla protocol for a gene specific assay.

. Tm1ld 174bp product produced from 5'CAS-F1 and 3’LOXP-R1. Larger product may be produced by tm1lc.
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qPCR based genotyping

Standard PCR is the amplification of DNA between a pair of primers. Quantitative PCR employs the same principal as standard PCR, although it
actually monitors the progress of the DNA synthesis as it occurs. The progress of the reaction is measured by using a Tagman probe. Thisis a
short DNA oligo that is complimentary to part of the DNA sequence between the forward and reverse primers. At the 5’ end of the probe
there is a fluorescent reporter (R) and at the 3’ end a quencher (Q). Whilst they are in close contact with each other there is no fluorescent
signal. '

-~ e
~ ~ Fd

Forward primer \ Probe 7 / ~

Reverse primer

No fluorescence Reporter released, fluorescent signal observed Fluorescent signal quenched

As the forward primer is extended the reporter is cleaved from the probe resulting in a fluorescent signal being detected. Once the primer
extends enough to release the quencher this signal is blocked. By using probes with different fluorescent signals multiple PCR assays can be
multiplexed and run together.

PCR reaction plot

Exponential phase

(no limiting factor)
The number of cycles the PCR takes to reach a set threshold is known as the CT value. This is

inversely correlated to the amount of template DNA in the sample.
e.g. CT 25=2xtemplate DNA
CT 26 =1 x template DNA

CT above 30 = no template represented in the sample
Threshold

CT

CT value can be used to determine how many copies of a particular allele samples have.

25 cycles 40 cycles
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qPCR Assay Types

All gPCR assays are FAM labelled and run in duplex with a VIC labelled internal control, Dotll. There are 3 mutant gPCR assays based around
the targeting cassette. They are as follows:

: Neomycin assay Designed around the sequence of the neomycin resistance cassette.
: LacZ assay Designed around the sequence of the LacZ reporter.
: FRT-loxP Designed to detect the recombined sequence of the FRT and loxP area created when the Tm1a allele is Flp converted to

the tmlc. The forward primer is based on the sequence of the 5’ region upstream of the 5’ FRT site which means this
assay will only work for Tm1c/d.

Mutant LacZ Mutant Neo WT Critical region
assay assay assay

TMIA allele | \ / \ / \ /
lox? /L\

Mutant FRT-loxP WT Breakpoint

M
u
loxP

assay assay
TMIC allele \ /
- rid
loxP loxP

There are 2 WT gPCR assays based on WT sequence that may be lost in Tm1a/b/c/d alleles. They are as follows:
: BP-LOA Break Point loss of allele assay. This is based on WT sequence that is lost around the loxP sites of the synthetic cassette.
: CR-LOA Critical Region loss of allele assay. This is based on the critical region sequence that is flanked by the two loxP sites.
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qPCR Mutant assay sequences

NEQ assay (FAM labelled probe)

ATTGAACAAGAT GGATTGCACGCAGGT TCTCOGGOCGCT TAEETGRAGAGECTAT TCEEC TAT A EEEEC T CT GATGCOGCOGTGT TCCGGCTGTC
AGOGCAGGGEGOGCOCGET TCTTTTTGT CAAGACCGACCT GT COGGT GOCCT GAAT GAACT GCAGGACGAGGCAGCGCGGECT AT OGT GGCT GGCCACGACGGGOGT TCCT TGOGCAG
CTGTGCTCGACGT TGT CACT GAAGCGGGAAGGGACT GGCT GCTAT TGGGCGAAGT GOCGEGGCAGGAT CTCCTGT CATCTCACCT TGCT CCT GOCGAGAAAGT AT CCATCATGGCT

Primer 1 = GGTGGAGAGGCTATTCGGC Primer 2 = GAACACGGCGGCATCAG Probe = TGGGCACAACAGACAATCGGCTG

LacZ assay (FAM labelled probe)

CGAT AAAAAACAACT GCT GACGCCGCT GOGCGAT CAGT TCACCCGT GCACCGCT GGAT AACGACAT TGGOGT AAGT GAAGCGACCCGCAT TGACCCT AACGCCT GBGT CGAACGCT
GGAAGGCGGOGGGCCAT TACCAGGCCGAAGCAGCGT TGT TGCAGT GCACGGCAGATACACT TGCT GAT GOGGT GCT GAT TACGACCGCT CACGCGT GGCAGCAT CAGGGGAAAACC
TTATTTATCAGCCEGAAAACCTACC NI S 1 T ACCGT TGAT GT TGAAGT GECGAGCGAT ACACCGCAT COGGCGOGGAT TGGOCT GAACT GOCA
GCTGGOGCAGGT AGCAGAGCGGGT AAACT GGCT CGGAT TAGGGCCGCAAGAAAACT ATCCOGACCGOCT TACT GCOGCCT GT TT TGACCGCT GGGAT CTGCCAT TGTCAGACATGT

Primer 1 = CTCGCCACTTCAACATCAAC Primer 2 = TTATCAGCCGGAAAACCTACC Probe = TCGCCATTTGACCACTACCATCAATCC

FRT-LOXP-mut2 assay (FAM labelled probe)

AAGCCCCATAACGATACCACGATAT CAACAAGT TTGTACAAAAAAGCAGGCT GGCGCCGGAACCGAAGT TCCT ATl A A GT ATAGGAACT TCLGTC
GAGATAACTT>CGTATAGCATACATTATACGAAG

Primer 1 = AGGCGCATAACGATACCACGATA Primer 2 = TGCTATACGAAGTTATCTCGACGA Probe = TCCGAAGTTCCTATTCTCTAGA

Page 16



Rapsn EPD0363 1 EO6 MRC | varems

qPCR WT assay sequences

Example of a BP-LOA-wt1 assay (FAM labelled probe)

Blue = Sequence in homology arm  Black = breakpoint  Red = critical region

AAGT GT TGGT GAAGGGEGT CACGAAGCT GAAGGCAGGT AAGGCAGGCATTTAAGCCACTCTGTGTGATGGT TTCGCCTTGT TTCTGTAGGAGCATTACAACTATTTATTTCCAACTA
TACAACTCTGTATGAGCCCATTCCTCCTCCTGGAAGAACACATATTTGGATTGATTTTAACTCGGATTTTGCAGGCTCCT T T TGCACT TGAAACTGT TTTAAATATATTAC<CCAA
ACCAATCTTGGCAAGT TAGCAAGCCTTTTTACH RS E e EACIEEENEE  GAAACACTC>CGTCATTCTCCATTATTTTGGGT TTTGT TTAGATCAGAAACTTTGCAA
TGAACTTTTCGI GCATGCCTGGT CAGTGTCTAAACCATGCTCTGTAGATAAAGT TTCTAAGCCTTGAGGTTGCCTTTCCAGACT TGTGT CAGCTGACGAGGGTAGAGTTCTGCTAC
GTTCACTAGAGCAGTGGTTCTCAGCCATGAAATTATTTCA

Primer 1 = GGCTGCTTTTGCACTTGAAAC Primer 2 = CCAGCCATGCACGAAAAGTTC Probe = AGACACATCGGTGAGTCGGTGGTTT

RAPSN CR-LOA-wt1 assay (FAM labelled probe)

TGCTTCCTCCT COCAT CCCCATGACEETGETTCT TTCTCTCTCAT IS EEaE  C GT ACT GCGAGCT TAGT GGT TCAGT GCAAGAGGEECT CAGCAACC
ACAAGAGGATGT GGT GATCCTAGCT GTCOCT TCT AAGGGACT GCTGGGT ATAGGGCACCCCAT AGT AGGGT CACAT GAGCT T GCCT GAGCGGCCAGCCT CCCT TGCAGGAGT CCAT
GAAGATTGOCCT GCAGCACGGT GACCGOCCGCT ACAGGCACT CTGT CTGCT CTGCT TTGOCGAT AT CCAT CGGAGCCGAGGGGACCT GGAGGT GAGAT CACCAGGAT TAGGT GGGG

Primer 1 = GACGGTGCTTCTTTCTCTCTGAT  Primer 2 = GCCTCTTGCACTGAACCACTAAG Probe = TGAGTCCTGGTTTCCCTCCGTCAG
All gPCR assays are run in duplex with a VIC labelled internal control, Dot1l

Dotll internal control (VIC labelled internal control)

CCTAGCCATGGTGTTTGTGTGT CCAGT TCT CATGAGGCAAGCCT ACAGCOCT TCATCAT TCTACAGT TGCCT TCATTACCCTACAGT CCACT TCTCCAGT GGAGCT GGGOCTGTGCA
AACCAGT GGGCAGT GGAT GT GAAGGGCAGGAAGCT CAT AGGGT GACT GGOCAACCCAGGGAAGCCGGAGT GCTGCGT CTTCTGTTTCCTTGTTCTTTTCCCCTCTAGTCGT TTTCT
GTTAGTAGTTGGCATCCTTATGCTTCATCT TACAGT I EEEIEE CCC T GAATGGT CGTGCTGEEECAAGGCT TTAT T TCAGGOGT AGCACACAT GGTGGCCAATGGGAC
TCTGTAGGATCT GCCCACACCCAT CAGGT GT GCAGGGAGACAGAGCT GAGT CAGGCT CCAGCT CTGGGGAATAT GTTGAGT CACCACCT CTGTAGGGT GGTTGTGCATCATAGAAC
AAGAGGACTTTGGGGT GTCACTGTGGT TGT TGGGT CCAACT GTGCATCT TTTCTCTTTCAGGACAAGCACCATGATGCTG

Primer 1 = GCCCCAGCACGACCATT Primer 2 = TAGTTGGCATCCTTATGCTTCATC Probe = CCAGCTCTCAAGTCG
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qPCR genotyping set up

gPCR master mix

ABI GTX Tagman master mix Sul
Primers Dot1L_2F (20uM) 0.225pl
Primers Dot1lL_R (20uM) 0.225pl
Probe DotL 2M  (5uM) 0.2ul
FAM Assay (probe 5uM & primers 15uM each) 0.3ul
Water 1.55ul Generic example of a NEO + BP-LOA copy called result
ALIQUOT 7.5uL Blue = NEO

Green = WT LOA
DNA 2.5ul
(1/10 dilution of ABI Sample-to-SNP prep)

2 copies 21

WT = NEO copy count of 0
The results to the right have been run on an ABI 7500 and LOA copy count of 2
analysed using the ABI software CopyCaller. Each sample i Het= NEO copy count of 1
was run with a technical duplicate and for each assay, Neo =~ LOA copy count of 1
and the BP-LOA, 7 controls of known copy number and a Hom = NEO copy count of 2
no template control, all in duplicate were run were run so LOA copy count of 0

the software can accurately copy count.

Animal 1 Animal2  Animal2  Animal 4 Animal & Animale&  Animal?

Het animals Homozygous WT animals
Neo animals
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dPCR based genotyping strategy summary

Assay to use and copy number expected per allele

NEO LACZ FRT-loxP BP-LOA CR-LOA
WT v 0 v 1
Tmla + PL-Tmla v 1 v 0
Tmilb Vv 0 v 1 Vv 0
PL-Tmlb Vv 1 v 1 Vv 0
Tmilc v 0 v v 0
Tmid v 0 v v 0 v 0

Expected copy number per animal
NEO LACZ FRT-loxP BP-LOA CR-LOA

WT 0 0 0 2 2
Tmla-HET 1 1 0 1 2
Tmla-HOM 2 2 0 0 2
Tm1b-HET 0 1 0 1 1
Tmlb-HOM 0 2 0 0 0
PL-Tm1b-HET 1 1 0 1 1
PL-Tm1lb-HOM 2 2 0 0 0
Tmlc-HET 0 0 1 1 2
Tmlc-HOM 0 0 2 0 2
Tmi1d-HET 0 0 1 1 1
Tmld-HOM 0 0 2 0 0
Assays that are normally run to detect allele Assays not normally run
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Allele Conversions

The action of either Flp or Cre recombinase can be used to convert the KO 1% alleles described in this document. Both gel based and gqPCR
genotyping methods may be employed to detect animals carrying the DNA sequences coding for these proteins.

Cre Genotyping

Cre gel based assays are run using primers specific to DNA sequences encoding Cre recombinase as well as a set of primers detecting a house
keeping gene Slc40al. These are run using the same cycling conditions as described in page 4.

ActinB-Cre gel based primers

Cre_F1 GCGGTCTGGCAGTAAAAACTATC
Cre_R1 GTGAAACAGCATTGCTGTCACTT
Slc40al_sh_F (control) CCTTTGTAACTTCCTCTGTGTC
Slc40al_sh_R (control) CTGAAGTCTTTCATGATAACTGCATT

Fragment sequences

Slc40al 147bp
CCTTTGTAACTTCCTCTGTGICTTTATTTTAGCCTAAACAGCAAAGACTTAAAAGATGGATCTTATCTGGAGAATAGT TCTATTTAGI CCAGCAAACTTTCTAGTAAATATGITAG
ATGAAAATGCAGT TATCATGAAAGACTTCAG

Crel 102bp
GCGGTCTGGCAGTAAAAACTATCCAGCAACATTTGGGCCAGCTAAACATGCTTCATCGTCGGTCCGGGCTGCCACGACCAAGTGACAGCAATGCTGTTTCAC
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Allele Conversions

Cre Genotyping

Cre gPCR assay (FAM labelled probe)

ATGTCCAATTTACTGACCGT ACACCAAAAT T TGCOCT GCATTACCGGT CGAT GCAACGAGT GAT GAGGT TCGCAAGAACCT GATCCACAT ISR TCT A
GCATACCTGGAAAAT GCTTCTGTCOGT T TEOCEET OGT GGGOGGCAT GGT GCAAGT TGAAT AACCGGAAAT GGT TTCOCGCAGAACCT GAAGATGT TOGCGAT TATCTTCTATATC
TTCAGGCGCGOGGT CTGGCAGT AAAAACT ATCCAGCAACAT TTGGGOCAGCT AAACAT GCT TCAT CGT CGGT CCGRGCT GOCACGACCAAGT GACAGCAATGCTGT TTCACTGGTT

Primer 1 = CGCAAGAACCTGATGGACATG Primer 2 = ACCGGCAAACGGACAGAA Probe = TTCAGGGATCGCCAGGCGTTT

gPCR set up for the Cre assay is exactly the same as previously, where the assay is run in duplex with a VIC labelled Dot1l internal control.
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Allele Conversions

Flpe Genotyping

Flpe gel based assays are run using primers specific to DNA sequences encoding Cre recombinase as well as a set of primers detecting a house
keeping gene Slc40al. These are run using the same cycling conditions as described in page 4.

Flpe gel based primers

ICS_Flpe_F TCTTTAGCGCAAGGGGTAGGATCG
ICS_Flpe_R GTCCTGGCCACGGCAGAAGC
Slc40al_sh_F (control) CCTTTGTAACTTCCTCTGTGTC
Slc40al_sh_R (control) CTGAAGTCTTTCATGATAACTGCATT

Fragment sequences

Slc40a1l 147bp
CCTTTGTAACTTCCTCTGIGICTTTATTTTAGCCTAAACAGCAAAGACTTAAAAGATGGATCTTATCTGGAGAAL agt t ct at t t agt c CAGCAAACTTTCTAGTAAATATGITAG

ATGAAAATGCCAGI TATCATGAAAGACTTCAG

ICS-Flpel 332bp

TCTTTCTTTAGCGCAAGCCGGTAGGATCGATCCACTTGTATATTTGGATGAAT TTTTGAGGAAT TCTGAACCAGT CCTAAAACGAGT AAATAGGACCGECAATTCTTCAAGCAACAA
ACAGGAATACCAATTATTAAAAGATAACTTAGT CAGATCGTACAACAAGCCTTTGAAGAAAAAT GCGCCTTATCCAATCTTTGCTATAAAGAAT GGCCCAAAATCTCACATTGGAA
GACATTTGATGACCTCATTTCTGTCAATGAAGGGCCTAACGGAGT TGACTAATGT TGT GGGAAAT TGGAGCGAT AAGCGT CCT TCTGCCGT GGCCAGGAC
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Allele Conversions

Flpe Genotyping

Flpe qPCR assay (FAM labelled probe)

GGTAGGATCGATCCACT TGTATATTTGGATGAATTTTTGAGGAAT TCT GAACCAGT CCTAAAACGAGT AAATAGGACCGGCAAT TCTTCAAGCAACAAACAGGAATACCAATTATT
AAAAGAT AACTTAGT CAGAT CGTACAACAAGGCT TTGAAGAAAAAT GOGCCT TATCCAATCTTT GCT AT AAAGAAT GGOCCAAAAT CT CACAT TGGAAGACAT TTGATGACCTCAT
TTCTGTCAATGAAGGGCCT AACGGAGT TGACT AAT GT TGTGEGAAAT TGEAGCGATAAGCGT GRS EEAE G AT ACT CATCAGATAACAGCAATACCT GAT
CACTACTTCGCACTAGT TTCTCGETACTAT GCATATGATCCAATATCAAAGGAAAT GATAGCAT TGAAGGAT GAGACT AATCCAAT T GAGGAGT GGCAGCATATAGAACAGCTAAA
GGGTAGT GCT GAAGGAAGCATACGATACCCOGCAT GGAAT GEGAT AATAT CACAGGAGGT ACT AGACT ACCT TTCATCCTACAT AAATAGACGCATATAAT

Primer 1 = GTGGGAAATTGGAGCGATAAGC Primer 2 = ACCGAGAAACTAGTGCGAAGTAG Probe = EHICIGCCGIGECOACGACAAC

gPCR set up for the Flpe assay is exactly the same as previously, where the assay is run in duplex with a VIC labelled Dot1l internal control.
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