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GENETIC STRATEGY

B Target locus structure

B mRNA(s) and protein(s)

B Genetic strategy

B PRO & CONS evaluation of the strategy
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B Med17 mouse genomic locus — structure

Location, Chromosome 9: 15,171,647-15,191,227

chromosome 9 -y q ]
Gene: Med17 ENSMUSG00000031935

Wstrn5-201 - ENSMUST00000034413 =
]|:|| otein coding

Genes (Comprehensive ——  ®m &
set from GENCODE M31) < Med17-201 - ENSMUSTOD000034411

- O—m&——— —1
< 4931406C07Rik-203 - ENSMUSTO00001803¢
protein coding protein coding
-, 1 ——a— O ——————-p---copemceps
< Med17-203 - ENSMUST00000213788 < Med17-204 - ENSMUST00000216406 < 4931406C07Rik-202 - ENSMUSTO0D0017893
protein coding protein coding

protein coding
o — L B I

{1
< Med17-202 - ENSMUST00000213356 < 4931408C0
retained intron protein coding

——8 —1
< 4931406C07Rik-208 - ENSMUSTO0000Z
protein coding

C—T—
=< 4931406C07Rik-
retained intron

15.17Mb 15.18Mb 15.15Mb 15.20Mb
- Reverse strand 39.58 kb
Gene Legend
Protein Ceding Nen-Protein Coding
Bl Ensembl protein coding Bl processed transcript
I merged Ensembl/Havana
Regulation Legend
CTCF enhancer open chromatin Bl promoter

I promoter flank transcription factor binding



B Med1l7 mRNA(s) and protein(s)

Transcript ID Name bp Protein Biotype CCDS UniProt Match
ENSMUST00000034411.10 Med17-201 3964 649aa Protein coding CCDS22834 Q8VCD5
ENSMUST00000213788.2 Med17-203 820 199aa Protein coding AOA1L1SQB3
ENSMUST00000216406.2 Med17-204 743 211aa Protein coding AOA1L1SV12
ENSMUST00000213356.2 Med17-202 735 No protein Retained intron -

Transcript: ENSMUST00000034411.10 (Med17-201)

ATG ex2 ex4 ex6 ex8 ex10 exl2 STOP

649aa
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https://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi?SEQUENCE=119599&FULL
https://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi?SEQUENCE=119599&FULL
https://www.ensembl.org/Mus_musculus/Transcript/Summary?db=core;g=ENSMUSG00000031935;r=9:15171647-15191227;t=ENSMUST00000034411
https://www.ensembl.org/Mus_musculus/Transcript/ProteinSummary?db=core;g=ENSMUSG00000031935;r=9:15171647-15191227;t=ENSMUST00000034411
http://www.ncbi.nlm.nih.gov/CCDS/CcdsBrowse.cgi?REQUEST=CCDS&DATA=CCDS22834
http://www.uniprot.org/uniprot/Q8VCD5
https://www.ensembl.org/Mus_musculus/Transcript/Summary?db=core;g=ENSMUSG00000031935;r=9:15171647-15191227;t=ENSMUST00000213788
https://www.ensembl.org/Mus_musculus/Transcript/ProteinSummary?db=core;g=ENSMUSG00000031935;r=9:15171647-15191227;t=ENSMUST00000213788
http://www.uniprot.org/uniprot/A0A1L1SQB3
https://www.ensembl.org/Mus_musculus/Transcript/Summary?db=core;g=ENSMUSG00000031935;r=9:15171647-15191227;t=ENSMUST00000216406
https://www.ensembl.org/Mus_musculus/Transcript/ProteinSummary?db=core;g=ENSMUSG00000031935;r=9:15171647-15191227;t=ENSMUST00000216406
http://www.uniprot.org/uniprot/A0A1L1SV12
https://www.ensembl.org/Mus_musculus/Transcript/Summary?db=core;g=ENSMUSG00000031935;r=9:15171647-15191227;t=ENSMUST00000213356

B Strategy proposed : point mutation L369P

CTG>CCG (hum L371P)

Fsel site LoxP_Neo_LoxP
Ex3 Ex5
sTOP
Ex ATG Ex4 6 Exo Ex10
Ex2 Ex11 |[Ex12
/
| |III|I|II4II IIIII'IIIIIIII 1100 T 1 | I A IIIIMIII'+I i
4931406C07Rik kb ~(',_6 Kb ~3-3 b 2200002KO05Rik
(ENSMUSG00000031938) (ENSMUSG00000031937)
[ Repeated regions G2 Med17 WT locus
39516 bp

Sequence detail

GCA CAG CTC TCC CGG GAA GCC GTT CAG ATT AAG TCT CAG ATC CCT CAC ATT GTG GTG AAA AAC CAG ATC
A Q L S R E A \" Q | K S Q | P H | Vv \Y K N Q |

ATC TCT CAG CCC TTT CCA AGC TTG CAG TTG TCC ATT TCT CTG TGC CAC TCC TCA GAT GAT AAG AAG TCG
| S Q P F P S L Q L S | S L C H S S D D K K S

CTG>CCG (hum L371P)

CAG AAG TGT GCC GCA GAG AAG CCT GGG CAA GAG GAT CAC CTC TAC GTC CCG GAG CAC AAC CTG CAC CTG

Q K C A A E K P G Q E D H L Y \" P E H N L H L
ex8

CTG ATC AGA GAG TTT CAT AAA CAG ACC TTG AGT TCC ATT GTG ATG CCA CAC CCA GCA AGT GCT cCcC TTT

L [ R E F H K Q T L S s I v M P H P A S A P F
GGC CAC AAG AGG ATG AGA CTC TCA GGT CCT CAA GCT TTT GAT AAA AAT GAA ATT AAT TCA ATA CAG TCC
G H K R M R L S G P Q A F D K N E [ N S [ Q S

ACA GAA GGA CTC CTA GAA AAA ATA ATT AAA CAG
T E G L L E K | | K Q ng
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B PROs& CONs evaluation of the strategy

Q Pros Q Cons
Human L371P mutation An Fsel restriction site will be insertion in intron 6 for
introduced, in the mouse it cloning purpose
correspond to the amino
acid 369
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HOMOLOGOUS RECOMBINATION - VECTOR CONSTRUCTION

G2_C4604_final construct
15 550 bp

x
(ON
C
CG (L369P; Correspo(\d

P,
1 P/’"Omotor ’

8000

@ s

EXCELLENCE IN MOUSE PHENOGENOMICS



KA ES cell electroporation & Screening of recombinant clones

Electroporation and screening process

Long range PCR screening — strategy

Long-Range 3’ PCR screening — results

Recombinant ES validation by Long Range PCR

Recombinant ES clones validation by Southern Blot — internal probe

Recombinant ES clones validation by Southern Blot — External probe

Aneuploidy screening in ES recombinant clones
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B Electroporation and screening process

The targeting vector was electroporated in the proprietary C57BL/6N BD10 cell line.

Transfected ES cell clones were submitted to neomycin selection (G418) and 186 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. Identification of candidate recombinant clones by initial 3’ Long-Range PCR

2. Eight of 3’ PCR positive clones are confirmed for 5’ recombination event by Long-Range PCR

3. Positive clones in step2 are further validated by Southern blot analysis using internal and external probes
4

The karyotype of at least 2 validated clones is verified using ddPCR aneuploidy screening and Giemsa staining
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B Long range PCR screening — strategy

Schematic 5’ and 3’ PCR screening strategy

P LoxP

P err

PM (L369P)

Name size

Fext AGAGTCCACAAACGCTGCAGCTGAT

> PCR Rneo  GCGGCCGGAGAACCTGCGTGCAATC 53 kb
3 PCR Fneo  AGGGGCTCGCGCCAGCCGAACTGTT 69 kb
Rext  TGGATCTGGGGGTCCTCAATGCGAC
3 PCR Fcre  GGCCAAGCCAGCACCATGTCCA 53 kb
Rext  TGGATCTGGGGGTCCTCAATGCGAC
3 PCR Fint  TGCCACTGTTCAGAGAGGGGCAGCT 37 kb

Rext TGGATCTGGGGGTCCTCAATGCGAC

mnharmn@amin Ra
phen®min Cs
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B Long-Range 3’ PCR screening — results

Wildtype Allele (WT) A E - I, I .
_p—————————————— . <=
Fint 3.7 kb Rext
- ExmEx Ex Ex Selection Auto-excision Ex
[
Targeting Vector /‘4I5 F —— cassette 8 P LoxP
P FRT
PM (L369P)
Selection Aut i
Ex’ EK_EK Ex uto-excision Ex
Targeted Allele (HR) A B - I P L
- ———— - - - — — — —- - - —— — — — — - o
Fcre 5.3 kb Rext
Pcr Fcre— Rext : 5.3 kb -_.p—————————— ———— . <=
Fint 3.7Tkb Rext
wewwewwwewew — - —wwww wa - WP e W
Electro du 14/06/2011
@ P W v Wl VNP WwEl) v LW PP ew - Pe w-
Ladder pattern
T = control DNA, PCR :Fint — Rext : 3.7 kb @ z’C' S'

Eight candidate clones out of the 33 positive clones were selected for 5' Long-Range PCR and Southern blot validation. EXCELLENGE IN MOUSE PHENOGENOMICS



B Recombinant ES validation by Long Range PCR

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

- Ex Ex Selection Auto-excision Ex
Targeting Vector /t;r;_a-? cascette s
P LoxP
P FRT
— PM (L369P)
election iz
Targeted Allele (HR) I Auto-excisin :
cassette cassette
—_—p— — ————— o —— — — — — —— = ———————— e —— — — e
Fext 5.5 kb Rneo Fneo 6.9 kb Rext
- ————— e — — — - e
Fcre 5.3 kb Rext
5 10 12 13 32 38 48 54 5 10 12 13 32 38 48 54

5 10 12 13 32 38 48 54

Pcr Fext — Rneo : 5.5 kb Ladder pattern Pcr Fcre —Rext : 5.3 kb Pcr Fneo — Rext : kb

Eight candidate clones identified by 3’ PCR screening were further analysed by 5’ PCR screening. —
Eight clones (clones #5, #10, #12, #13, #32, #38, #48, and #54) were confirmed. @ CS
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B Recombinant ES clones validation by Southern Blot — Internal probe

Schematic Southern Blot validation strategy

Targeting Vector

Targeted Allele (HR) 7’

Southern blot - Neo 5’
5 10 12 13 3238 48 54

Bglll

10- <
<
6— N

5 10 12 133238 48 54

SexAl

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.

15—
10-
8—
6—
5_
4-

A
3k
cassette
P LoxP
FRT
B

“ PM (L369P)
=3 Neo probe

Selection
cassette

3’ Digest(s)

Digestions used to validate the 5’ and 3’ insertion

, :
Southern blot - Neo 3 S - GenomicDNA | 1. cted Allele (kb)
digest
9.8

5 1012 13 32 38 48 54 5 1012 13 32384854
: 5’ digest Belll -

: Neo & SexAl 13.3

o Kpnl 9.9

= el EcoNI 11.9

Knpl

phen®min &3
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B Recombinant ES clones validation by Southern Blot — External probe

Schematic Southern Blot validation strategy

Wildtype Allele (WT)

Targeting Vector

Targeted Allele (HR)

Southern blot - 3’ probe

wt5 10121332384854 wt 5 10121332384854

AU A LA |

15- = Terew ww
o | TEE mY.9eseeseew
8— | =

b Gevevwwew
6— &

EcoNI 7.6 / 11.9 Aflll11.5 /15.7

" Selection et L“
/h': : - ; assette cassette s
f‘ = Ex Selection Auto-excision L Ex
e o cassette EHEELE g

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.

A B s I
|
3’ Digest(s) P
LoxP
FRT
PM (L369P)

mmm 3’ external probe

3’ Digest(s)

Digestions used to validate the 5’ and 3’ insertion
3’ probe sequence

GGATCCCACATTGAGCAGAAAGCACCCTCACTTGCTA

AGATGTTCTCCAGGCTGGAGTCAGTTCCTGCCTAGAG 3 3 first digest EcoNI s 11.9
GCTGTGCAAGTCTGTTGTGTCAGGAGTGAGGACCATC external
CAGGCCTGTACCCAGCCTAGTGTGCTGAGCATAGTCT 3’ second digest Aflll 11.5 15.7

GAGTTCATAGTTCTCTCCTGACCTGGTGGTGTCCTTG probe
ATTCTGATCCATTAGTTGATGATTGTGCCTCTAAACC
AGGTTGACTATTGTGTGTCTGTGGAAAGCAGCATTGC

o]
TCTTGCTCTTGTCCC L@ ‘CS

EXCELLENCE IN MOUSE PHENOGENOMICS



B Aneuploidy screening in ES recombinant clones

Selected recombinant ES cells clones were karyotyped by Giemsa metaphase staining. Results of aneuploidy analysis are
presented in the table below.

#5 Not done
#10 Not done
#12 Not done
#13 Pass
432 Failed
#48 Pass
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MICROINJECTION & BREEDING

= Microinjection

! Breeding to F1 generation
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Microinjection R

The ES cells used in the injection experiment were originally derived from a C57BL/6N mouse strain
(which have black coat colour). These cells were injected into blastocysts derived from an BALB/cN strain,
which have a white 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 BALB/cN females (Health status SPF Specific Pathogens
Free).

Recombinant ES clones #13 and #48 validated in previous project phase were injected into blastocysts to
generate chimeric males. The results are presented in the table below.

#13 0 0 2 2

#48 1 4 9 14

s
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Breeding to F1 generation

Six highly chimeric males generated in the previous phase by blastocyst injection of the ES clones were
mated with wild-type C57BL/6NCrl 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 : 29/02/2012

Allele nomenclature (following MGl guidelines) : Med17tm1-llcs

@@ s
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sa

Arg
Ala

CCA

B

SEQUENCE OF clone #48 : PM confirmation

48-g2-seq3l-g2 p 5440 5450 5460 5470 5480 5490 5500 5510 5520 5530 5540 5550 5560 5570 5580 5590

tgtcctgcctctctacacaggcttgcagttgtccatttctectgtgecactcctcagatgataagaagtcgecagaagtgtgccgcagagaagcctgggcaagaggatcacctectacgtceccggagecacaacctgcacctgctgatcagagaggtaccaaccccal
1 1 l I 1 1 1 1 l I 1 1 1 1 l I 1 1 1 1 l I 1 1 1 1 1 I 1 1 1 1

acaggacggagagatgtgtccgaacgtcaacaggtaaagagacacggtgaggagtctactattcttcagcgtcttcacacggecgtctecttecggaccecgttctcctagtggagatgecagggecctegtgttggacgtggacgactagtectecteccatggttggggte

Collage

Ex7

CTG>CGG (hum L371P)

Move: | 4p “

Aligned Sequences =

Original Sequence EDB tgtcctgecctectctacacaggecttgecagttgtccatttectetgtgecactcctcagatgataagaagtcgecagaagtgtgeccgecagagaagecctgggecaagaggatcacctectacgtecccggagcacaacctgecacctgectgatcagagaggtaccaaccccay

¥ 48-g2-seq31-g2 = TGTCCTGCCTCTCTACACAGGCTTGCAGTTGTCCATTTCTCTGTGCCACTCCTCAGATGATAAGAAGTCGCAGAAGTGTGCCGCAGAGAAGCCTGGGCAAGAGGATCACCTCTACGTCCCGGAGCACAACCTGCACCTGCTGATCAGAGAGGTACCAACCCCAL

537 bases AcaT
jeudi 11 aoit 2011 TocA

54 .. 522 aligned
0 mismatches
0 gaps/insertions

270

@
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SEQUENCE OF THE DELIVERED ALLELE

\\OYD's o 3
%,

ATGTGCTGTAGGCATGTGTACATGTGCTACAGGCTGTGCTGGGCATCCGGGCGGCCAATGAAGCTAAAGCTGGCTCTGCTGCTCACTCCTCTGTGAGCTGAGAGTGGTGCCTTGGGCTTTCATGGCGCATGTTAAA
AAGTGTGCTGCTGTGGCTTCAGAAAGCAGCAAGCAGTGCTTTGGCAGTAGCGTTTCTTTCAAGGATACTTGCCTTTTCTAAATGAGGTACCAATTTAAAAAGAAAAATAGATGTTCCTAATTTGTAGAAATGAACTT
TTTGTTCAGAAGCCATCAAGCTTAACATAGAAATGAGTTGTCAGTGGCTGTACACTTGCTGTTTAGGGTTAGACATGAAGAGCTCTGCCTATGTTTTAGGAGCAGGGAAGAGAGCCCGGCAAAACTAGGTCCTAA
CTTCTTGTTTATATATAACTAGAAAAGCTTGTTTTTAAGATTCTGTGTTTGTAAAACCCATTGAGCGCTGTCCCCAGTCTTCTTCAGTTACAGGCCGGCCCTCAGGATCAGAGCCACAGTACAGTCTGTGGAATATAAC
CGTTGTCCAAGCCTGTGAGAATTGATTATGTGAAGGAAAGGCGCTCATTGGAGTAGAGGTGTTCACATGAGGCCTGGTGCTCTACTTCAGATTCGTGAGAATGCGCTGTGCTTGTCCCTTGTGAGCATGGTCTTAG
TGCCCAGTTCTTGACTTACCTGCATCTGTCCTGCCTCTCTACACAGGCTTGCAGTTGTCCATTTCTCTGTGCCACTCCTCAGATGATAAGAAGTCGCAGAAGTGTGCCGCAGAGAAGCCTGGGCAAGAGGATCACCT
CTACGTCCCGGAGCACAACCTGCACCTGCTGATCAGAGAGGTACCAACCCCAGTGAGGTTCTGCAGTGTGAGCACAGTGTGAGCACAGCCGAGCGGTGAGCAGGCCTTCCACTGAGAGGTACCAACCCCAGTG
AGGTTCTGCAGTGTGAGCACAGCTGTGAGCACAGTGTGAGCACAGCTGAGCAGTGAGCAGGCCTTCCACTGAGGCTCAGGAATGGACAGCAGTGGTGACCCCTGCCTGGTTGGAAAGAGCCTGCTGTGTGCC
AGACATAATCAGTACATGGTCTTTGCTCGCAGAATATCTTGTAGCACTAGGGATACACAGCAAGTTCTTTTATTATTATTATTATTATTATTATTATTATTATTTCTACACAGCAAGTTCTGGAGTTACCATGGAAGCACAT
TAATTAAGTTTAAACCACCGGTGAACGGCCGCTCTAGTATAACTTCGTATAATGTATGCTATACGAAGTTATGGATCCATCGACCCCCTGCAGGTGCCACTGTTCAGAGAGGGGCAGCTCTGGTGGAGAGGCCTGA
GCTGTCCAGCATCGTGTTTTGAGGCTCCATAGAAGTATATGTCCCAGCCTCCCATCACCCCCTCTCCTAGCCCCCAATTCCCAAGATGGAGTCAGTTGATCGCAATGGTATAAAAGCCAGTGTTTTAGGTTTTTTAGA
CTGAGGATTTCCCTCAGGGTTGAACACTTGCTTAGCACGGGTGAGGCTCTCAGTTCAATCCTACTATTATATGTTTCTTGGGGTTCTGCCAGGCAGTCTAGGACAGTTGATTAACTATCTGACCATGAGATGAGATG
AGACTTAATGAAGAATGCTTTGTAATTTAAACTTTCAAAGTAAAAATTGTAGTTGAAAGGAGCCAACCTCCTTATAGACTTGAATCACGCACATGGTCACTCAGTGCATTTATCTCTGCATCAAGGAGGTTGTGGTG

GTGATCTGGGGACAGGATCTCACTAGCCCTGACTGACCTGCAACAC

LoxP Exon 7 PM: CTG > CGG
@ Cs
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REPORT REDACTION & VALIDATION
Protocol finalized on 2023/06/14
Prepared by Romain LORENTZ, IE
Verified by Marie-Christine BIRLING, PhD

CONTACT US
By email at mutagenesis@igbmc.fr
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