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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" |oxP 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 Tm1b, Tm1c and Tm1d 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.
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Details for the tm1la allele can be found below

https://www.mousephenotype.org/data/genes/MGI:106638
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Types of alleles
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Tm1la promotor driven construct
PL-Tm1la (promotorless) construct
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Tm1b created by action of Cre recombinase on Tm1la allele PL-Tm1b created by action of Cre recombinase on PL-Tm1a allele
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Tm1c created by action of Flp recombinase on Tm1a allele Tmlc created by action of FIp recombinase on PL-Tm1a allele
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Tm1ld created by action of Cre recombinase on Tmlc allele Tm1d created by action of (;rre recombinase on Tmic allele
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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 BRP MUT BAND 354 BP

MED1D ED 10 MED1D
2040 1 " + 21
S800bp v2_ DO1 =3

MED10
2o 2120 133
10 D11 D12

PCR is performed using KAPA2G Fast Hotstart Readymix (2X), although alternatives may be used.

Generic 4 primer PCR mix 60°C Cycling conditions
KAPA2G Fast Hotstart Readymix (2X) Sul 60TM30FA
Primer 1F (20uM) 0.5ul 1. 952C 1min
Primer 1R (20uM) 0.5ul 2. 95¢C 10sec
Primer 2F (20uM) 0.5ul 3. 60°C 10sec
Primer 2R (20uM) 0.5ul 4, 72°C 1sec
H20 2.0ul 5. Go to 2 for 29 cycles
DNA (~30ng) 1ul 6. 72°C 30sec

7. 16 eC forever
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Types of gel based assay

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

Promotor Driven TM1A
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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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Tm1la 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.

_/a

Bact::ne

100 - 150bp Crit-WTR

U5 recombineering
primer
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Pla2g2c Tm1la gel based genotyping

Pla2g2c ‘Knockout’-First and WT sequences

5’homology arm (last 300bp)

TTCTCCTGTGGGTGGACATATGACATTTCCAGTGTTCTGATCTTACCACGCTGCCAGCAAACACCCTTGTATATGCATCTCTGCGTTGTTGTGTGAGCATTTTGTAAAAGTGAAAA
AGTCTACTGATGCATGCCTGAGAAGTCCAGCACCTCGAAGGTTTGAGACTGGTCTCTATTGGGTAAGACAAGACCCTGTCCGTTAAAACAAAATAAGAATTGGGTCTGTGTGTATT
TGCCATTTTATAGGCTGGATCAAGCGTGTTTTACTTTCTCTTACCCCTGTGTTCTGCTCCTGTGAGAC

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

AAGGCGCATAACGATACCACGATATCAACAAGTTTGTACAAAAAAGCAGGCTGGCGCCGGAAC eSS C T~ T TC TCTAGAAAGTATAGGAACTTCGAAC
CCTTTCCCACACCACCCTCCACACTTGCCCCAAACACTGCCAAC

Critical region

CAGCCATGCGACCCGTTGACCTTGTGAGCAGACGATGCACCTTCTTCTTAAATGCTACCTGTACTCTCAGTCTAGAGGGCCTAACAGGATCAGTGTCAACAGAGAAAACACCGGCT
ACAGACTGGAACCTGTGGCTTTGAATTTTCCCAGTTAACGTTGTTCAGACCTGGATGGTGGTAGAGCAACCCCTGACAGCTGGGGAGCCTGAGCCCCATCCTGATTAGCAAGACAC
TTTCTGAGTGATGGAGTAACACCAGTCCTAAATTCTTTCCTTTGAAGGAGGCTGATGTCTTGGGGGAGGGTTCTGGGCTGTCCGCCCCTCTGCAAACACTCCAGCAAAGGCCGTGG
GCCCTCACACTCTTCTTGTTTATTGTTTCCTCCTTGGCAGGGACAACCTCCACCCTCAGCAGTTTCTGGCAGTTCCAGAGGATGGTCAAACACGTCACAGGGCGCAGCGCCTTCTT
CTCCTATTACGGATATGGCTGCTACTGTGGGCTTGGGGGCAAAGGGCTCCCTGTGGATGCCACAGACAGGTGATGCGGATGACCTGGGCCAACCCTTATTTTATTTGCTTTGAAGT
AGAGGCTTTACAGCCAGGGGAGAGGGTGTTGGGAATCCTGAAGAAACAATTACAGGACAGCACAAGATGAAGAAGAGTTGCAGGGTCAGTCCCGAGGAAGCCAGAGCTGAG

3’homology arm (1st 300bp)

TGAGACAGGGTCTTATCTTCCAACTCACGTTGGCTCCTAACTTACTATATAGTCCAGGTTGGACTTGAACTCTGGACCCTCCTGCCTCAGCCACCCAAGTGTTCAGATTCCAGGCA
TATGCCACTAGGTACCGCTCAAACCCAGAACCTCATCCCTGCTGGACAGAGATTACCCCAAGCCCCATCCTGCTAGCCTCCATCCAGGACCCCAGTGTTACACAGTCAGTCCTGCC
CAGAGCTCTGGAGGCCTCACCTATTTGCTTACAAAGGTGATCTTTCCTCATCTGCTCCATTTTTTTTT
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Pla2g2c Tm1la gel based genotyping

Pla2g2c ‘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) qPCR assays

TTCTCCTGTGGGTGGACATATGACATTTCCAGTGTTCTGATCTTACCACGCTGCCAGCAAACACCCTTGTATATGCATCTCTGCGTTGTTGTGTGAGCATTTTGTAAAAGTGAAAA
AGTCTACTGATGCATGCCTGAGAAGTCCAGCACCTCGAAGGTTTGAGACTGGTCTCTATTGGGTAAGACAAGACCCTGTCCGTTAAAACAAAATAAGAATTGGGTCTGTGTGTATT
TGCCATTTTATAGGCTGGATCAAGCGTGTTTTACTTTCTCTTACCCCTGTGTTCTGCTCCTGTGAGACTCTAACGGCCTGATGCTACCTAGAGGAGGGACTGACTGGAACATCAGC
CTCTCTGTTGAGGGTCTCTCAGGTAGCTGACTTCTAAGGAGCTGTGCACAGCCATGCGACCCGTTGACCTTGTGAGCAGACGATGCACCTTCTTCTTAAATGCTACCTGTACTCTC
AGTCTAGAGGGCCTAACAGGATCAGTGTCAACAGAGAAAACACCGGCTACAGACTGGAACCTGTGGCTTTGAATTTTCCCAGTTAACGTTGTTCAGACCTGGATGGTGGTAGAGCA
ACCCCTGACAGCTGGGGAGCCTGAGCCCCATCCTGATTAGCAAGACACTTTCTGAGTGATGGAGTAACACCAGTCCTAAATTCTTTCCTTTGAAGGAGGCTGATGTCTTGGGGGAG
GGTTCTGGGCTGTCCGCCCCTCTGCAAACACTCCAGCAAAGGCCGTGGGCCCTCACACTCTTCTTGTTTATTGTTTCCTCCTTGGCAGGGACAACCTCCACCCTCAGCAGTTTCTG
GCAGTTCCAGAGGATGGTCAAACACGTCACAGGGCGCAGCGCCTTCTTCTCCTATTACGGATATGGCTGCTACTGTGGGCTTGGGGGCAAAGGGCTCCCTGTGGATGCCACAGACA
GGTGATGCGGATGACCTGGGCCAACCCTTATTTTATTTGCTTTGAAGTAGAGGCTTTACAGCCAGGGGAGAGGGTGTTGGGAATCCTGAAGAAACAATTACAGGACAGCACAAGAT
GAAGAAGAGTTGCAGGGTCAGTCCCGAGGAAGCCAGAGCTGAGCCACCTTCCTCTGTGTGACCTGTGACACTGCCTAGGGGCCTGTATGCCTGGGATCCTTAGTATGGCTTGTGTG
CTGTTGCCATCTTGAGACAGGGTCTTATCTTCCAACTCACGTTGGCTCCTAACTTACTATATAGTCCAGGTTGGACTTGAACTCTGGACCCTCCTGCCTCAGCCACCCAAGTGTTC
AGATTCCAGGCATATGCCACTAGGTACCGCTCAAACCCAGAACCTCATCCCTGCTGGACAGAGATTACCCCAAGCCCCATCCTGCTAGCCTCCATCCAGGACCCCAGTGTTACACA
GTCAGTCCTGCCCAGAGCTCTGGAGGCCTCACCTATTTGCTTACAAAGGTGATCTTTCCTCATCTGCTCCATTTTTTTTT

5" homology arm and cassette sequence

TTCTCCTGTGGGTGGACATATGACATTTCCAGTGTTCTGATCTTACCACGCTGCCAGCAAACACCCTTGTATATGCATCTCTGCGTTGTTGTGTGAGCATTTTGTAAAAGTGAAAA
AGTCTACTGATGCATGCCTGAGAAGTCCAGCACCTCGAAGGTTTGAGACTGGTCTCTATTGGGTAAGACAAGACCCTGTCCGTTAAAACAAAATAAGAATTGGGTCTGTGTGTATT
TGCCATTTTATAGGCTGGATCAAGCGTGTTTTACTTTCTCTTACCCCTGTGTTCTGCTCCTGTGAGACAAGGCGCATAACGATACCACGATATCAACAAGTTTGTACAAAAAAGCA
GGCTGGCGCCGGAACCGAAGTTCCTATTCCGAAGTTCCTATTCTCTAGAAAGTATAGGAACTTCGAACCCTTTCCCACACCACCCTCCACACTTGCCCCAAACACTGCCAAC
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Tm1la gel based genotyping

Pla2g2c tmla gel based primers PCR mix
Pla2g2c-5arm-WTF TGATGCATGCCTGAGAAGTC KAPA2G Fast Hotstart Readymix (2X) 5ul
Pla2g2c-Crit-WTR ACCCTCAACAGAGAGGCTGA S5arm-WTF (20uM) 0.5ul
Crit-WTR (20uM) 0.5ul
CAS_R1 Term TCGTGGTATCGTTATGCGCC CAS_R1_Term (20uM) 0.5pl
H20 2.5ul
WT band 240 DNA (~30ng) 1l
Mutant band 199
Example of a generic TM1A assay Cycling conditions
Sibp M1 MR MDA M M6 f

il m 60TM30FA
w 1. 952C  1min.

" 2. 95°C  10sec.
Wi WT 3. 60°C  10sec.

" 4. 72°C 1sec.
" 5. Go to 2 for 29 cycles

) TM1A 6. 722C 30sec.
fild 7. 16 eC forever

L 8. end
00

]

Controls: C3H.B6 FGF11.NTC
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Tm1lb 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
—> <«
]
4]
loxP loxP loxP
LACZ-F 3arm-WTR
Tmlb ; e
I )| rsa O H] i

loxP

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 willmean 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 tmla
genotyping protocol to detect WT and tm1a alleles and
the tm1b protocol to detect converted alleles.

PL-Tm1b (promotorless tm1b) 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 I Cd4TM lacZ nzo
loxP loxP
PL-Tm1b SVAO-FRT-F  3arm-WTR
FRT FRT
{ 7~ P En2 54 TR lacZ nco H] 1

ioxP

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 willmean 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 betweenthe Neo and lacZ sequence causes this
region to be removed by cre deletion. Run boththe tm1la
genotyping protocol to detect WT and tm1a alleles and
the tm1b protocol to detect converted alleles.
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Tmlc and Tmld gel based genotyping

Tmlc genotyping

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.

Tm1la 5arm-WTF  5mut-R1

The protocol for tmla genotyping needs to be run. Both
tmla and tm1c alleles will produce a mutant specific

3

o r r product from -5arm-WTF and 5mut-R1. WT and tmilc
S5arm-WTF  Smut-R1  Crit-WTR alleles will produce PCR products from -5arm-WTF and

Tmic €<— <— Crit-WTR although the tmic product will be around

- FRT - 200bp bigger due to the presence of the FRT-loxP part of

- 1> - the cassette. In addition to this a generic tmic assay can

loxP loxP . .
> < be used. This uses the 5'CAS-F1 and 3'CAS-R1 primers
run with an internal control. The tmlc allele produces a
5'CAS-F1  3’CAS-R1

218bp product.
Tm1d genotyping

Tm1d mice are produced by crossing tm1c animals with mice expressing cre recombinase. This causes the deletion of the critical region.

5’CAS-F1  Crit-WTR  3’LOXP-R1
Tmlc

—> €— €— The tm1d allele produces a 174bp product from the

5'CAS-F1 and 3’LOXP-R1 primers. A tm1callele will

1

snd

produce a larger product which includes the critical
foxP foxP region sequence. If the critical region is very large then a
5'CASF1  3’LOXP-R1 gene specific primer lying in the critical region may be
Tm1ld —_ > &—

needed to detect it (Crit-WTR).

[

B—>»—{1 {

loxP
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Gel based genotyping strategy summary

Primers touse

5’CAS-F1 5mut-R1 LaczZ-F SV40-FRT-F 3’CAS-R1 3’LOXP-R1 5arm-WTF Crit-WTF Crit-WTR 3arm-WTR Comments
Tmila + PL v v v
Tmilb vV v v Run tmla protocol to identify WT alleles
PL-Tm1b i v v Run tm1a protocol to identify WT alleles
Tmlc vV Vv v i v Blue =separate reaction
Tmild Vv v Vv 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 tm1la 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 tmla 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 tm1la protocol for a gene specific assay.

. Tmid 174bp product produced from 5'CAS-F1 and 3'LOXP-R1. Larger product may be produced by tmlc.
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gPCR 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.

~ ~ -z

Forward primer \ Probe / ;

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. O nce 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 4 mutant gPCR assays based around
the targeting cassette. They are as follows:

: Neomycin assay
: LacZ assay

: Promotor driven Tm1lb

: FRT-loxP

Designed around the sequence of the neomycin resistance cassette.
Designed around the sequence of the LacZ reporter.

Designed to detect the recombined sequence when a promotor driven tm1a allele is converted to a tm1b allele.
The forward primer is based on the region of sequence of the cassette between LacZ and Neo sequences just
upstream of the 5’ most loxP. This is not present in promotorless alleles. The reverse primer is based on
sequence found in the 3’ loxP region.

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 Tmic/d.

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

: CR-LOA

Break Point loss of allele assay. This is based on WT sequence that is lost around the loxP sites of the synthetic
cassette. This detects any cassette and should drop in copy number if a tmla/b/c or d allele is present.

Critical Region loss of allele assay. This is based on the critical region sequence that is flanked by the two loxP
sites. This will only drop in copy number if a tm1b or tm1d is present.

Page 14



Pla2g2c MRC | varwer

gPCR based methods to distinguish alleles

Promotor Driven Promotorless
Tm1la Tmila
+— i — ]

Run either LacZ or Neo which will identify the cassette and the BP-LOA which will identify the correct line as this should drop in copy number if
the cassette has replaced the WT allele. The critical region should be 2 copies and may be run to distinguish tm1a alleles from tm1b alleles.
Both the promotor driven tm1b and FRT-loxP should not work as they detect recombined cassettes (tm1 b/c/d) not the complete cassette
(tm1a).

Promotor Driven Promotorless
Tmlb Promotor-Tm1b and/or NEO Tmlb LacZ Neo
0 T i .- l 0 —— ¥
CR-LOA CR-LOA

For both promotor driven and promotorless lines a drop in the CR-LOA copy number identifies the correct gene has been targeted. For
promotor driven lines if the CR drops and the promotor-tm1b assay calls positive by the same value as the drop then the allele has been fully
converted to a tmlb. A dropin Neo and the CR-LOA also would signify the same thing. For promotorless lines just a drop in the CR is enough
to identify a tm1b or d allele and the presence of Neo or LacZ indicates it is not a tm1d.
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gPCR based methods to distinguish alleles continued

Tmlc
FRT-loxP
FRT
I 7 p—r —»—Hl (I
loxP loxP
BP-LOA

A positive result for FRT-loxP confirms a tmlc or d allele. Running the BP-LOA and a drop in copy number will confirm the correct line has been
targeted. To distinguish between tmlc and a tm1d allele (below) the CR-LOA must also be run. A drop in copy number for the CR-LOA
indicates a tm1d allele.

Tm1d

FRT
1 £ p—>—1H 1
CR-LOA
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gPCR mutant assay sequences

NEQ assay (FAM labelled probe)

ATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGEETCEAGAGECTATTCGEC TAT G AC I - 1 CTGATGCCGCCGTGTTCCGGCTGTC
AGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAG
CTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT

Primer 1 = GGTGGAGAGGCTATTCGGC Primer 2 = GAACACGGCGGCATCAG Probe = TGGGCACAACAGACAATCGGCTG

LacZ assay (FAM labelled probe)

CGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCT
GGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAARACC
TTATETATCAGCCECARAACC T ACC I 7~ C CGTTCATCTTGARGTEECEAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCA
GCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGT

Primer 1 = CTCGCCACTTCAACATCAAC Primer 2 = TTATCAGCCGGAAAACCTACC Probe = TCGCCATTTGACCACTACCATCAATCC

Promotor-Tm1b-Mutl (FAM labelled probe)

ATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAA

actcaTcaaTGTATCTTATCA TG . 2 TTATACGAAGT TATGETCTCAGCTCCCCATCAGT TCA
Primer 1= CACTGCATTCTAGTTGTGGTTTGTC Primer 2 = ACTGATGGCGAGCTCAGACCAT Probe = TCTGGATCCGGAATAACTTCGTATAGCA

FRT-LOXP-mut2 assay (FAM labelled probe)

ARGECECATARCCATACCACGATATCAACAAGTTTGTACAAAAAAGCAGGCTGGCGCCGGAACCGAAGTTCCTAT - - T~ T2 GGALCTTCLETC
GAGATAACTT>CGTATAGCATACATTATACGAAG

Primer 1 = AGGCGCATAACGATACCACGATA Primer 2 = TGCTATACGAAGTTATCTCGACGA  Probe = TCCGAAGTTCCTATTCTCTAGA
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gPCR WT assay sequences

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

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

TACAACTCTGTATGAGCCCATTCCTCCTCCTGGAAGAACACATATTTGGATTGATTTTAACTCGGATTTTGCA BECHCOR I IIGOACTIGARAGT GTTTTAAATATATTAC<CCAA
ACCAATCTTGGCAAGTTAGCAAGCCTTTTTAGH eSS T G~ 2 ACACTC>CGTCATTCTCCATTATTTTGGGTTTTGT TTAGATCAGAAACTTTGCAA
TEAACTTTTCCTCCATEECTEETCAGTGTCTAAACCATGCTCTGTAGATARAGT TTCTAAGCCTTGAGGTTGCCTTTCCAGACTTGTGTCAGCTGACGAGGGTAGAGTTCTGCTAC

Primer 1 = GGCTGCTTTTGCACTTGAAAC Primer 2 = CCAGCCATGCACGAAAAGTTC  Probe = AGACACATCGGTGAGTCGGTGGTTT

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

GGGGCTTGAAGGAGATTTCCCcCcCCAAGCCACHECTTCCTTICTCTACTCARATCC T I | - AACTCTCAGCCTCCTTEEEAGGAAGAGGGGA
GACCTGGAATGAGGCCAAGATCAGGTGTGACTTCAAGACTGATGCTTGGTTCTCCGTCTGTACCTCACTTCTTAGGATGTCCCCACCAAGCTTGTGGCCAAGGCCGTGCCTCTGCC
CATGACGGTGAGAGGCCACTGGTTCCTGAGTCCCCGGACAGAGTACAGTGTGGCAGTGCAGACTGCGGTGAAGCAGAGTGATGGAGAGTACCTGGTGTCTGGCTGGAGTGAGACTG

Primer 1 = TGCTTGCTTCTGTAGTGAAATGGT Primer 2 = CCCAAGGAGGCTCAGAGTT Probe = ACCTGGGATATAGAGCTGTGGAGTCTC

All qPCR assays are run in duplex with a VIC labelled internal control, Dot1l

Dotll internal control (VIC labelled internal control)

AACCAGTGGGCAGTGGATGTGAAGGGCAGGAAGCTCATAGGGTGACTGGCCAACCCAGGGAAGCCGGAGTGCTGCGTCTTCTGTTTCCTTGTTCTTTTCCCCTCTAGTCGTTTTCT
GTTAGEACTTCCCATCCTTATCCTTCATC rTACAGT I C C Cc T GAATEETCETECTEEEECAAGGCTTTATTTCAGGCGTAGCACACATGGTGGCCAATGGGAC
TCTGTAGGATCTGCCCACACCCATCAGGTGTGCAGGGAGACAGAGCTGAGTCAGGCTCCAGCTCTGGGGAATATGTTGAGTCACCACCTCTGTAGGGTGGTTGTGCATCATAGAAC

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

gPCR master mix

ABI GTX Tagman master mix Sul
Primers DotlL_2F (20uM) 0.225ul
Primers DotlL_R (20uM) 0.225ul
Probe DotL_2M  (5uM) 0.2ul
FAM Assay (probe 5uM & primers 15uM each) 0.3ul
Water 1.55ul
ALIQUOT 7.5uL

DNA 2.5pl

(1/10 dilution of ABI Sample-to-SNP prep)

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

the software can accurately copy count.

Generic example of a NEO + BP-LOA copy called result

Blue = NEO

Green = WT LOA

2 copies 27
WT = NEO copy count of 0
LOA copy count of 2
% Het = NEO copy count of 1
¢ LOA copy count of 1
1lcopy v

Hom = NEQ copy count of 2
LOA copy count of 0

Animal 1 Animal2 Animal3 Animal4 Animal & Animal & Animal 7

Het animals Homozygous WT animals

Neo animals
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gPCR based genotyping strategy summary

Assay to use and copy number expected per allele

NEO LACZ FRT-loxP Tm1b BP-LOA CR-LOA
WT v 0 v 1
Tmla + PL-Tmla Vv 1 v 0
Tmilb v 0 v v 1 v 0
PL-Tm1lb v 1 Vv v 0
Tmlc v 1 v 0
Tmid v 1 v 0 v 0

Promotor-Tm1b assay is an additional assay that can be run to help identify fully recombined tm1b promotor driven alleles

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

2
(@]

WT
Tmla-HET
Tmla-HOM
Tm1b-HET
Tmlb-HOM
PL-Tm1b-HET
PL-Tm1lb-HOM
Tmlc-HET
Tmlc-HOM
Tm1d-HET
Tmld-HOM

Assays that are normally run to detect allele Assays not normally run
Please note copy numbers are based on what is expected for autosomal genes

o
N
N

O OO NRFROONEROM
O O OO NRNIRNEREO
N R NR O OO O O O
O O OO0 OONR O OO

= O R O O F O I
O L NV N O R O R N N

o
o
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Allele conversions

The action of either Flp or Cre recombinase can be used to convert the KO 1%t alleles described in this document. Both gel based and gPCR
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
CCTTTGTAACTTCCTCTGTGTCTTTATTTTAGCCTAAACAGCAAAGACTTAAAAGATGGATCTTATCTGGAGAATAGT TCTATTTAGTCCAGCAAACTTTCTAGTAAATATGTTAG
ATGAAAATGCAGTTATCATGAAAGACTTCAG

Crel 102bp
GCGGTCTGGCAGTAAAAACTATCCAGCAACATTITGGGCCAGCTAAACATGCTTCATCGTCGGTCCGGGCTGCCACGACCAAGTGACAGCAATGCTGTTTCAC
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Allele conversions

Cre genotyping

Cre gPCR assay (FAM labelled probe)

ATGTCCAATTTACTGACCGTACACCAAAATTTGCCTGCATTACCGGTCGATGCAACGAGTGATGAGGTTCCCARGAACCTCATCCAC AT ~ c T
GCATACCTGGAAAATGCHECTETCCETTTECCEETCGTGGGCGGCATGGTGCAAGT TGAATAACCGGARATGGTTTCCCGCAGAACCTGAAGATGTTCGCGATTATCTTCTATATC
TTCAGGCGCGCGGTCTGGCAGTAAAAACTATCCAGCAACATTTGGGCCAGCTAAACATGCTTCATCGTCGGTCCGGGCTGCCACGACCAAGTGACAGCAATGCTGTTTCACTGGTT

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

FIpe gel based assays are run using primers specific to DNA sequences encoding Flpe 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

Slc40al 147bp
CCTTTCTAACTTCCTCTETGTCT TTAT TT TAGCCTAAACAGCAAAGACTTARAAAGATGGATCTTATCTGGAGAAtagttctatttagt cCAGCARAACTTTCTAGTAAATATGTTAG

ATGAAAATGCAGTTATCATGAAAGACTTCAG

ICS-Flpel 332bp
TCTTTCTTTAGCCCARGCCETAGGATCEATCCACTTGTATATTTGGATGAATTTTTGAGGAATTCTGAACCAGTCCTAAAACGAGTAAATAGGACCGGCAATTCTTCAAGCAACAA
ACAGGAATACCAATTATTAAAAGATAACTTAGTCAGATCGTACAACAAGGCTTTGAAGAAAAATGCGCCTTATCCAATCTTTGCTATAAAGAATGGCCCAAAATCTCACATTGGAA
GACATTTGATGACCTCATTTCTGTCAATGAAGGGCCTAACGGAGTTGACTAATGTTGTGGGAAATTGGAGCGATAAGCGT GETTCTCCCCTCECCAGGAT
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Allele conversions

Flpe genotyping

Flpe qPCR assay (FAM labelled probe)

GGTAGGATCGATCCACTTGTATATTTGGATGAATTTTTGAGGAATTCTGAACCAGTCCTAAAACGAGTAAATAGGACCGGCAATTCTTCAAGCAACAAACAGGAATACCAATTATT
AAAAGATAACTTAGTCAGATCGTACAACAAGGCTTTGAAGAAAAATGCGCCTTATCCAATCTTTGCTATAAAGAATGGCCCARAATCTCACATTGGAAGACATTTGATGACCTCAT
TTCTGTCAATGAAGGGCCTAACGGAGTTGACTAATGTTEICCCARATTCCACCCATARGCG T Il - 7 T2 CTCATCAGATAACAGCAATACCTGAT
CACTACTTCCCACTAGTTTCTCCETACTATGCATATGATCCAATATCAAAGGAAATGATAGCATTGAAGGATGAGACTAATCCAATTGAGGAGTGGCAGCATATAGAACAGCTAAA
GGGTAGTGCTGAAGGAAGCATACGATACCCCGCATGGAATGGGATAATATCACAGGAGGTACTAGACTACCTTTCATCCTACATAAATAGACGCATATAAT

Primer 1 = GTGGGAAATTGGAGCGATAAGC Primer 2 = ACCGAGAAACTAGTGCGAAGTAG Probe = CTTCTGCCGTGGCCAGGACAAC

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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Lac Z Genotyping Strategy

Introduction

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

MED1D ED 10 MED1D
1 " 0

21

MED10

2040 2e 2120 133e

S 800bp v2_ DO1 D10 D11 D12
1000.0
00.0
s0a.0
J00.0
0.0
1000
150

PCR is performed using KAPA2G Fast Taq polymerase, although alternatives may be used.

Lac Z gel based primers

LacZ_2_small_F ATCACGACGCGCTGTATC
LacZ_2_small_R ACATCGGGCAAATAATATCG
PCR mix

KAPA Fast Tag PCR master mix Sul

LacZ_2_small_F 1ul

LacZ_2_small_R 1ul

H,0 2ul

DNA 1l

Cycling conditions

60TM35FA-(PCR programme specific for KAPA2G Fast mix)

1. 95¢C 1 min.

2. 952C 10 sec.

3. 602C 10 sec.

4. 72°C 1sec.

5. Go to 2 for 34 cycles
6. 72°C 30 sec.

7. 16 ¢C forever

8. end
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Example of LacZ mutant gel based assay

TIS5IT LACZ THssar LACE l1$53 LA i15n‘.d LA i15n‘.~i LA I155-3 LA [15".6 AT
1112 A

S800bpv2 COD1

ﬁ-- I
II II Lacz
_

LacZ band =108bp

10004
T

i
500

LT

g
<1}

i
[T

w00
E 1
154
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Neo Genotyping Strategy

Introduction

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

MED1D ED 10 MED1D
2040 12 " 1120 21
S 800bp v2_ DO1 D

MED10
2e 2120 133e
10 D11 D12

PCR is performed using KAPA2G Fast Taq polymerase, although alternatives may be used.

Neo gel based primers

Neo long F1 TTGAACAAGATGGATTGCACGC
Neo_long_R1 CCTCGTCCTGCAGTTCATT

PCR mix

KAPA Fast Tag PCR master mix Sul

Neo long F1 1ul
Neo_long_R1 1ul

H,0 2ul

DNA 1ul

Neo band =186bp
Cycling conditions

60TM35FA

1. 95¢C 1 min.

2. 952C 10 sec.

3. 602C 10 sec.

4. 72°C 1sec.

5. Go to 2 for 34 cycles
6. 72°C 30 sec.

7. 16 ¢C forever

8. end

Page 1



