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Project process & quality controls

ISO 9001-NFX 50-900

Southern Blot
Long-Range PCR — Internal Neomycin probe
— External probes

ddPCR

el Giemsa karyotyping

Microinjection Chimera
Blastocysts, breeding &
Eggs amplification

Genetic Vector ES Recombinant
Strategy Construction Amplification ES validation

Chimera genotyping
Sequencing (confirm injection of the right clone
& validate genotyping assays)
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GENETIC STRATEGY

B Target locus structure

B Genetic strategy
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B HPRT mouse genomic locus — structure

Location:

chromesome X

Ensembl ID: ENSMUSG00000025630

I 53.52 kb Forward strand me—
50,34 Mb 50,35 Mb 50,36 Mb 50.37 Mb 50,38 Mb
EnsemblHavana g... 4+ —+—+———+————1#[O
< Hprtl-001 =
orotein coding
Contigs EX549621.5.1.195039 =
ENSEMBL:Sanger | | | |
50.34 Mb 50.35 Mb 50.36 Mb 50.37 Mb 50.38 Mb
—mil Pvierse strand 53252 Kk ]
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B Strategy: targeted transgenesis of pCAG-CRE-2A-Flpo-2A-eYFP in HPRT

SV40 polyA

PCAGGs CRE on F1lpO 2n EYEP RoxPGKTn5NeoR:KanaRRox

L - I N ————
—— >
< 6843 bp >
~4.6 kb "3.1kb
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¥4 ES cell electroporation & Screening of recombinant clones

B Electroporation and screening process

B Long range PCR screening— strategy

B Recombinant ES validation by Long Range PCR

B Recombinant ES clones validation by Southern Blot— internal probe
B Recombinant ES clones validation by Southern Blot— External probe

B Aneuploidy screening in ES recombinant clones
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B Electroporation and screening process

The targeting vector was electroporated in the proprietary BALB/N F122 embryonic stem cell (ESCs) line.

Transfected ES clones were submitted to neomycin selection (G418) and 47 resistant ES clones were isolated. The
clones were then submitted to the screening process allowing secured identification of those harbouring the
expected recombination events at both ends of targeting vector.

Screening process steps:

1
2
3.
4

Identification of candidate recombinant clones by initial 3’ Long-Range PCR
Two of 3’ PCR positive clones were confirmed for 5’ recombination event by Long-Range PCR
Positive clones in step 2 were further validated by Southern blot analysis using internal and external probes

The karyotype of the validated clone was verified using Giemsa staining
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B Long range PCR screening — strategy

Schematic 5’ and 3’ PCR screening strategy

. ¢ Selecti :

Ex ¢ Selection :
Targeted Allele (HR) 51 pcac B

/=-—--—"—"—""—""—""—""—"—"—"—"—"—"—-"—" —— — — — = -y ————-— - - - - - —_— ———————————————— <=
Fext 5.1 kb Rpca Fofp 5.3 kb Rext
-_———————— ———————————— —
Fneo 3.8 kb Rext

5' PCR Fext GAGTTTTAGGCCAGTTTAGGATCCA 51 kb
Rpca GCAGAACGTGGGGCTCACCTCGACC

3 PCR Fgfp CCCGTGCTGCTGCCCGACAACCACT 53 kb
Rext AATATGGCCGGCCTCTAAATAGAAACAAGAGCTCAGG

3 PCR ADB296 AGGGGCTCGCGCCAGCCGAACTGTT 38 kb
Rext AATATGGCCGGCCTCTAAATAGAAACAAGAGCTCAGG
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B Recombinant ES validation by Long Range PCR

Confirmation and Validation of candidate recombinant ES clones by 5’ and 3’ PCRs

Targeting Vector S |

Targeted Allele (HR) _E;_E;I

P Fext
Rox

46 47 wt tris

Pcr Fext — Rpca: 5.1 kb

Ladder pattern

Two candidate clones were analysed by 5’ and 3’PCRs screening.
Two clones (clones #46 and #47) were confirmed.

S B
o [ o | e i e
Sl .
SO N Rl
—-— e e -
Rpca Fgfp 5.3 kb Rext
e s <
Fneo 3.8kb Rext
46 47 wt tris 47 wt tris

Pcr Fgfp — Rext : 5.3 kb Pcr Fneo —Rext : 3.8 kb
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B Recombinant ES clones validation by Southern Blot— Internal probe

SChematiC SO uthern BIOt va Iidatio nh st rategy Digests on the scheme illustrate the position of the chosen restriction sites relative to the probe. They don’t show the exact position of the restriction sites.

- Ex EX. Selection
|
Targetlng Vector 2 3I — -I EYe I

Digestions used to validate the 5’ and 3’ insertion

Targeted Allele (HR) 7 ?ﬁ?' o [ o | I
o |

3’ Digest(s)

P Rox 5’ digest Sl 12
Neo Avrll / Kpnl 18

Bglll 49
Xmnl 8.9

== Neo probe 5 i

Neo probe sequence

Southern blot - Neo 5’ Southern blot - Neo 3’

ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGC
46 47 46 47 46 47 46 47 TATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAG
- - GGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAG
' e GCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTC
- - -15 ’ - :' -10 ACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCT
- - | -8 CACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTT
-10 . GATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGG
i » - ] ATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCAT CAGGGGCTCGCGCCAGCC
e GAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGC
L -4 GATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGC
CGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAG
CTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAG

Sacl  Avrll / Kpnl Bgll  Xmnl CGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTC @ "E-S"'

(S
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B Recombinant ES clones validation by Southern Blot— External probe

SC he matic Southe rn B I Ot va I id atio N St rategy Digests on the scheme illustrate the position of the chosen restriction sites relative to the probe. They don’t show the exact position of the restriction sites.

Wildtype Allele (WT)

5’ Digest(s)

w i

Targeting Vector

i ; D
cassette
Rox

mmm 5’ external probe

Selection
cassette

5’ Digest(s)
5 PROBE SEQUENCE
Southern blot - 5’ probe
Digesti dt lidate the 5’ and 3’ i i GGCAGAGTTCACATTGGATTTGTCTTTAATTGAAACAGTCTTTGAAGTTCTTAG
WT 46 47 WT 46 47 Igestions used 1o valiaate the >° an Inserton GTAGGTTACCTGTAGAACCTGTAACCAGGCATTGAGCTATTTTAGTAGGTGCAG

17-
15—

[T — EcoNI 18.8 TCATCTTTCCCCAAAACATGAACTAAAATTTGCTTTATAGAACTTACAAAAATG
5" external CTTTTTTTGTAAAATACTCTTTGAATATTCCTTTGTATGATACAAATGCC
probe 5’ second digest Apall 7.1 13.9

EcoNI Apall ynen®min s

12/18.8 7.1/13.9 EXCELLENCE IN MOUSE PHENOGENOMICS

TAGTCTGATGAAACCTGGGTGTGATAGGCTTAAGGCAGAAACAGAGTGAGTGGG
CAGAGGGTATGAGAATGCCTCAGGAAAGTCATTGTGGTATTCTAATTTTGATTC

“ TAAGGTACTTTGAAATAATCCAGCTTTATTTTTGTCAGGTAGTACATAAGTTCT
EIECS RG] CATGAGCCTGGCCTGAATATTTATTGTTGTTATCTTATAAAATTGAGCAGTCTG



B Aneuploidy screening in ES recombinant clones

Selected recombinant ES cells clones were karyotyped by ddPCR as described in Codner et al. * and by Giemsa
metaphase staining. Results of aneuploidy analysis are presented in the table below.

Clone ID
#46 Pass Pass
#47 Pass Pass

1 Codner, G.F., Lindner, L., Caulder, A., Wattenhofer-Donzé, M., Radage, A., Mertz, A., Eisenmann, B., Mianné, J., Evans, E.P., Beechey, C.V., Fray, M.D., Birling, M.-C., Hérault, Y.,
Pavlovic, G., Teboul, L

- D ot
Aneuploidy screening of embryonic stem cell clones by metaphase karyotyping and droplet digital polymerase chain reaction. p he n-.m I n 'CS
BMC Cell Biology 2016 d0i:10.1186/s12860-016-0108-6
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MICROINJECTION & BREEDING

™ Microinjection

™ Breeding to F1 generation
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Microinjection

The ES cells used in the injection experiment were originally derived from a BALB/cN mouse strain (which
have white coat colour). These cells were injected into blastocysts derived from an C57BL/6N strain, which
have a black coat colour. The resulting offspring are thus chimeras of two different cell types (ES cell-

derived cells and host blastocyst-derived cells) and the degree of chimerism was monitored by the
percentage of light and dark patches on these animals.

Recipient blastocysts were isolated from mated C57BL/6N females (Health status SPF Specific Pathogens
Free).

Recombinant ES clones #46 and #47 validated in previous project phase were injected into blastocysts to
generate chimeric males. The results are presented in the table below.

#46 0 1 2 3
#47 0 0 1 1
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Breeding to F1 generation

Three highly chimeric males generated in the previous phase by blastocyst injection of the ES clones were

mated with wild-type BALB/cN females (health status SPF — Specific Pathogen Free) to investigate whether the
recombined ES cells have contributed to the germ layer.

Germ line transmission was obtained the: 25/12/2012

Allele nomenclature (following MGl guidelines) : BALB/cN Hprttm1(pCAG-Cre-Flpo-EYFP)lcs
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SEQUENCE OF THE DELIVERED ALLELE

ISO 9001 NFX 50-900

L%

AGATGTTATAGTGTACTCTCCTCTCCCCTCCCCTCCCCTCTCCTCCTCAGCAGGATCTTGTTATGTAGCCCTAAGGGATCTAATACTTACTCTGTAGTCCAGGCTGTCCTTCAGCTCATGAGACACACCATCATGCTTGGCATGTTTCTTGTTCTGAAAGGTATCTGGTTTTAATTTTGGTT
GAGCTGGTGTGTTGGTGTATATCTGTAATCTCAGCACAGGCAAGTAGAGACAAGGATTATGATTACAGTCCAGCCTGGGCTATTTAGAGGGATTCTCTTTAATCTTTCCTCATGCCCCAAAATCTTACCTTTGGTATATGAAAAATAGTCTCCACTTCTGCAAAATATTGCTTTATGAAG
TAAGAATTCCCTTCATAGAGACAAGGAATGTGTCCTGTAAAAGTTTAATGTGTAAGAAGTATTTGTTATAAAAGATAAATATTCAGAATCTTCTTTTTAATTCCTGATTTTATTTCTATAGGACTGAAAGACTTGCTCGTCGAC

AATTCACACCATGTCCAATTTACTGACCGTACACCAAAATTTGCCTGCATTACCGGTCGATGCAACGAGTG
ATGAGGTTCGCAAGAACCTGATGGACATGTTCAGGGATCGCCAGGCGTTTTCTGAGCATACCTGGAAAATGCTTCTGTCCGTTTGCCGGTCGTGGGCGGCATGGTGCAAGTTGAATAACCGGAAATGGTTTCCCGCAGAACCTGAAGATGTTCGCGATTATCTTCTATATCTTCAGGC
GCGCGGTCTGGCAGTAAAAACTATCCAGCAACATTTGGGCCAGCTAAACATGCTTCATCGTCGGTCCGGGCTGCCACGACCAAGTGACAGCAATGCTGTTTCACTGGTTATGCGGCGGATCCGAAAAGAAAACGTTGATGCCGGTGAACGTGCAAAACAGGCTCTAGCGTTCGAAC
GCACTGATTTCGACCAGGTTCGTTCACTCATGGAAAATAGCGATCGCTGCCAGGATATACGTAATCTGGCATTTCTGGGGATTGCTTATAACACCCTGTTACGTATAGCCGAAATTGCCAGGATCAGGGTTAAAGATATCTCACGTACTGACGGTGGGAGAATGTTAATCCATATTGG
CAGAACGAAAACGCTGGTTAGCACCGCAGGTGTAGAGAAGGCACTTAGCCTGGGGGTAACTAAACTGGTCGAGCGATGGATTTCCGTCTCTGGTGTAGCTGATGATCCGAATAACTACCTGTTTTGCCGGGTCAGAAAAAATGGTGTTGCCGCGCCATCTGCCACCAGCCAGCTAT
CAACTCGCGCCCTGGAAGGGATTTTTGAAGCAACTCATCGATTGATTTACGGCGCTAAGGATGACTCTGGTCAGAGATACCTGGCCTGGTCTGGACACAGTGCCCGTGTCGGAGCCGCGCGAGATATGGCCCGCGCTGGAGTTTCAATACCGGAGATCATGCAAGCTGGTGGCTGG
ACCAATGTAAATATTGTCATGAACTATATCCGTAACCTGGATAGTGAAACAGGGGCAATGGTGCGCCTGCTGGAAGATGGCGATCAGCTGTTGAATTTTGACCTTCTTAAGCTTGCGGGAGACGTCGAGTCCAACCCTGGGCCCATGAGCCAGTTCGACATCCTGTGCAAGACCCCC
CCCAAGGTGCTGGTGCGGCAGTTCGTGGAGAGATTCGAGAGGCCCAGCGGCGAGAAGATCGCCAGCTGTGCCGCCGAGCTGACCTACCTGTGCTGGATGATCACCCACAACGGCACCGCCATCAAGAGGGCCACCTTCATGAGCTACAACACCATCATCAGCAACAGCCTGAGCT
TCGACATCGTGAACAAGAGCCTGCAGTTCAAGTACAAGACCCAGAAGGCCACCATCCTGGAGGCCAGCCTGAAGAAGCTGATCCCCGCCTGGGAGTTCACCATCATCCCTTACAACGGCCAGAAGCACCAGAGCGACATCACCGACATCGTGETCCAGCCTGCAGCTGCAGTTCGAG
AGCAGCGAGGAGGCCGACAAGGGCAACAGCCACAGCAAGAAGATGCTGAAGGCCCTGCTGTCCGAGGGCGAGAGCATCTGGGAGATCACCGAGAAGATCCTGAACAGCTTCGAGTACACCAGCAGGTTCACCAAGACCAAGACCCTGTACCAGTTCCTGTTCCTGGCCACATTCA
TCAACTGCGGCAGGTTCAGCGACATCAAGAACGTGGACCCCAAGAGCTTCAAGCTGGTGCAGAACAAGTACCTGGGCGTGATCATTCAGTGCCTGGTGACCGAGACCAAGACAAGCGTGTCCAGGCACATCTACTTTTTCAGCGCCAGAGGCAGGATCGACCCCCTGGTGTACCTG
GACGAGTTCCTGAGGAACAGCGAGCCCGTGCTGAAGAGAGTGAACAGGACCGGCAACAGCAGCAGCAACAAGCAGGAGTACCAGCTGCTGAAGGACAACCTGGTGCGCAGCTACAACAAGGCCCTGAAGAAGAACGCCCCCTACCCCATCTTCGCTATCAAGAACGGCCCTAAG
AGCCACATCGGCAGGCACCTGATGACCAGCTTTCTGAGCATGAAGGGCCTGACCGAGCTGACAAACGTGGTGGGCAACTGGAGCGACAAGAGGGCCTCCGCCEATGGCCAGGACCACCTACACCCACCAGATCACCGCCATCCCCGACCACTACTTCGCCCTGGETGETCCAGGTACTA
CGCCTACGACCCCATCAGCAAGGAGATGATCGCCCTGAAGGACGAGACCAACCCCATCGAGGAGTGGCAGCACATCGAGCAGCTGAAGGGCAGCGCCGAGGGCAGCATCAGATACCCCGCCTGGAACGGCATCATCAGCCAGGAGGTGCTGGACTACCTGAGCAGCTACATCAA
CAGGCGGATCGAGGGCAGAGGAAGTCTTCTAACATGCGGTGACGTGGAGGAGAATCCCGGCCCTATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGL
GATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCTTCGGCTACGGCCTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGG
AGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCAT
GGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCGCCCTGAGCAAAGACCCCC
AACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAGGATCCAGATCTTATTAAAGCAGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATT
TTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGTCGAGGCGGCCGC GGCCGGCCGAGATGTCATGAAGGAGATGGGAGGCCATCACATTGTGGCCCTCTGTGTGCTCAAGGGGGGCTAT
AAGTTCTTTGCTGACCTGCTGGATTACATTAAAGCACTGAATAGAAATAGTGATAGATCCATTCCTATGACTGTAGATTTTATCAGACTGAAGAGCTACTGTGTAAGTATAATTAACTTATAATTAAAAAAATAGGGCCATTCTAGTTTTATCTATATTTTTTTAAACTTGTGCAAACTAT
GCTACATAATCAACTTACTTGATTATGTAATATATATAGTAATAGTTGGAATTACTATTATTACATATTTATTTTTCTGTGCTGGGGTAGAACCCAGGGAACTAAGTACTGTAATAACCGAGCTTCATTCATCCTAGTCATTTTTAATTTTTITTITTITTTTTITTITGTTTTTTCGAGACAAGGTTT
CTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTCTGTAGACCAGGCTGGCCTCGAACTCAGAAATCTGCC —
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