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Project process & quality controls

Genetic
Strategy

CLlady Giemsa karyotyping

Southern Blot
karyotyping

Long-Range PCR — Internal Neomycin probe
— External probes

Vector ES Recombinant Microinjection Chimera
Construction Amplification ES validation Blastocysts, bree_dllng_&
Eggs amplification
Chimera genotyping
Sequencing (confirm injection of the right clone
& validate genotyping assays)

~150 9001-NFX 50-900
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GENETIC STRATEGY

B Target locus structure
B mRNA(s) and protein(s)
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B Rosa mouse genomic locus — structure

Location : Chromosome 6: 113,043,843-113,055,336
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B cDNA that will be overexpressed upon Cre mediated excision

Trail cDNA :

catgccttcctcaggggccctgaaggacctcagcttcagtcagcacttcaggatgatggtgatttgecatagtgectcoctgecaggtgectcoctgecaggectgtgtctgtggectgtgacttacatgtacttcaccaacgagatgaagcagctgcaggacaattac
1 ] 1 ] 1 ] 1 ] 1 1 I 1 1 ] 1 ] 1 ] 1 ] 1 ] I 1 I ] 1 ] 1 ] 1 ]
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gtacggaaggagtccccgggacttcctggagtcgaagtcagtcgtgaagtcctactaccactaaacgtatcacgaggacgtccacgaggacgtccgacacagacaccgacactgaatgtacatgaagtggttgctctacttcgtcgacgtcctgttaatyg
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tccaaaattggactagcttgecttoctcaaagacggatgaggatttectgggacteccactgatggagagatcttgaacagaccectgeocttgecaggttaagaggecaactgtatcagetecattgaagaggtgactttgagaacctttcaggacaccatttctacag
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aggttttaacctgatcgaacgaagagtttctgcctactcctaaagaccctgaggtgactacctctctagaacttgtctgggacgaacgtccaattctccgttgacatagtcgagtaacttctccactgaaactcttggaaagtcctgtggtaaagatgtce
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ttccagaaaagcagctaagtactcctcccocttgcccagaggtggaagacctcagaaagtggcagectcacattactgggatcactcggagaagcaactcagctttaatticcaatctccaaggatggaaagaccttaggccagaagattgaatcctgggagte
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aaggtcttttcgtcgattcatgaggagggaacgggtctccaccttctggagtctttcaccgtcgagtgtaatgaccctagtgagecctcttecgttgagtcgaaattaaggttagaggttecctacctttctggaatcecggtcttctaacttaggaccctcag
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ctctcggaaagggcattcatttctcaaccacgtgetctttaggaatggagagectggtcatecgagecaggagggecctgtattacatctattceccaaacatactteccgatttcaggaagetgaagacgecttccaagatggtctcaaaggacaaggtgagaace
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gagagcctttcccgtaagtaaagagttggtgcacgagaaatccttacctctcgaccagtagectcgtcctcccggacataatgtagataagggtttgtatgaaggctaaagteccttecgacttctgecgaaggttctaccagagtttecctgtteccactcttgg
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aaacagctggtgcagtacatctacaagtacaccagctatccggatcccatagtgctcatgaagagcgccagaaacagectgttggtccagagatgeccgagtacggactgtactccatctatcagggaggattgttcgagctaaaaaaaaatgacaggattt
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tttgtcgaccacgtcatgtagatgttcatgtggtcgataggcctagggtatcacgagtacttctcgocggtctttgtcgacaaccaggtctctacggctcatgecctgacatgaggtagatagtccctecctaacaagctcgatttttttttactgtcctaaa
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ttgtttctgtgacaaatgaacatttgatggacctggatcaagaagccagcttctttggagecctttttGatCaactaagecgggcggccgecgagctecgectgatcagecctecgactgtgeccttectagttgeoccageccatectgttgtttgecceccteccccegtgect
1 ]

aacaaagacactgtttacttgtaaactacctggacctagttcttcggtcgaagaaacctcggaaaaaCtalbttgattcgccecgeoccggocgectcgagecgactagtcggagectgacacggaagatcaacggtcggtagacaacaaacggggagggggcacgga
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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

HOMOLOGOUS RECOMBINATION - VECTOR CONSTRUCTION
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¥8 ES cell electroporation & Screening of recombinant clones

B Electroporation and screening process

B Long range PCR screening — strategy

B Long-Range 3’ PCR screening — results

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 129SV/Pas P1 cell line.

Transfected ES clones were submitted to neomycin selection (G418) and 372 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. Positive clones in step 1 are further validated by Southern blot analysis using internal and external
probes

3. The karyotype of at least 2 validated clones is verified Giemsa staining
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B Long range PCR screening — strategy

Schematic 5’ and 3’ PCR screening strategy

Insertion point

Wildtype Allele (WT)

Targeting Vector

Selection
cassette
Selection
cassette

Targeted Allele (HR) q’

- — — — - - — - ——— - — — — — <=
Fneo 7.3 kb Rext
-y ———————————— = o
Fint 4.3 kb Rext

Name size

3’ PCR

3’ PCR

Fint
Rext

Fneo

Rext

CTGGTGTGTGGGCGTTGTCCTGCAG
CTCAGTGGCTCAACAACACTTGGTC
GGTCTTGTCGATCAGGATGATCTGG
CTCAGTGGCTCAACAACACTTGGTC

4.3 kb

7.3 kb

phen®min €3
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B Long-Range 3’ PCR screening — results

PCR Fneo — Rext : 7.3 kb

P LoxP

I sa

Wildtype Allele (WT)

+ : Controls DNAs

Ladder pattern
PCR Fint — Rext : 4.3 kb

Six candidate clones (#21, #25, #26, #29, #38 and #47) were selected for Southern blot validation.

Insertion point

Targeting Vector I
Targeted Allele (HR) I |

Tnfsf1
cDNa

Tnfsf1
cDNa
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B Recombinant ES clones validation by Southern Blot — Internal probe

Targeting Vector

SC hem atiC South ern BIOt va Iidatio 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.
Selection
cassette
P LoxP
Selection
Targeted Allele (HR) e I sa
________________________________ I Neo probe

3’ Digest(s)

Digestions used to validate the 5’ and 3’ insertion

Genomic DNA
9.6

o Sspl
Neo 7 elges Sacl 6.5
L Bgll 9.5
o eliges EcoRI 15.4
Neo probe sequence
Southern blot - Neo 5’ Southern blot - Neo 3’ AGAAGAACTCGTCAAGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGCGGCGATACCGTAAAGCACGAGGAA
GCGGTCAGCCCATTCGCCGCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGATAGCGGTCCGCC
21 2526 29 38 44 21 2526 29 38 44 21 25 26 29 38 44 21 2526 29 38 44 ACACCCAGCCGGCCACAGTCGATGAATCCAGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAGGCATCGC

CATGGGTCACGACGAGATCCTCGCCGTCGGGCATGCGCGCCTTGAGCCTGGCGAACAGTTCGGCTGGCGCGAGCCC
CTGATGCTCTTCGTCCAGATCATCCTGATCGACAAGACCGGCTTCCATCCGAGTACGTGCTCGCTCGATGCGATGT
TTCGCTTGGTGGTCGAATGGGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCATCAGCCATGATGGATA
CTTTCTCGGCAGGAGCAAGGTGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCTTCC
CGCTTCAGTGACAACGTCGAGCACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGLCTCG
TCCTGCAG

[ @ |
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B Recombinant ES clones validation by Southern Blot — External probe

SChematiC Southern Blot va I idation 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.

Insertion point

\

Wildtype Allele (WT)

5’ Digest(s) P LoxP

_ I sa
Selection
cassette

mmm 5’ external probe
Selection

cassette

Targeting Vector
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5’ Digest(s)
Southern blot - 5’ probe 5’ probe sequence Digestions used to validate the 5’ and 3’ insertion
21 26 29 38 4421 26 29 38 44
TATGTGTATTTTGAGAGCAGGGTTGGGAGGC — T —
GCAATACCCAGGCAAAAAGGGGAGACCAGAG DNA digest Ika Allele Ika
TAGGGGGAGGGGAAGAGTCCTGACCCAGGGA 5’ first digest Spel
AGACATTAAAAAGGTAGTGGGGTCGACTAGA extema,

TGAAGGAGAGCCTTTCTCTCTGGGCAAGAGC
GGTGCAATGGTGTGTAAAGGTAGCTGAGAAG
ACGAAAAGGGCAAGCATCTTCCTGCTACCAG
GCTGGGGAGGCCCAGGCCCACGACCCCGAGG
AGAGGGAACGCAGGGAGACTGAGGTGACCCT
TCTTTCCCCCGGGGCCCGGTCGTGTGGTTCG
GTGTCTCTTTTCTGTTGGACCCTTACCTTGA
CCCAGGC

probe 5’ second digest Sphl 16.2 13.5
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B Aneuploidy screening in ES recombinant clones

Selected recombinant ES cells clones were karyotyped by ddPCR by Giemsa metaphase staining.

Results of aneuploidy analysis are presented in the table below.

#22 Failed
#38 Pass
#44 Not Done
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MICROINJECTION & BREEDING

= Microinjection

" Breeding to F1 generation
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Microinjection A7

The ES cells used in the injection experiment were originally derived from a 129SV/Pas mouse strain
(which have agouti coat colour). These cells were injected into blastocysts derived from an C57BL/6)
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/6J females (Health status SPF Specific Pathogens
Free).

Recombinant ES clone #38 validated in previous project phase was injected into blastocysts to generate
chimeric males. The results are presented in the table below.

#38 3 1 2 6

s
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Breeding to F1 generation

Two highly chimeric males generated in the previous phase by blastocyst injection of ES clone #38 were mated
with wild-type C57BL/6J 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 : 19/12/2007

Allele nomenclature (following MGI guidelines) : Gt(ROSA)26Sortm7(Trail)ics

Allele ID in MGIl: MGI:7788424
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SEQUENCE OF THE DELIVERED ALLELE

1SO 9001-NFX 50-900

TCCATCCGCCGGCCAGCGGGGGCGGCGAGGAGGCGCTCCCAGGTTCCGGCCCTCCCCTCGGCCCCGCGCCGCAGAGTCTGGCCGCGCGCCCCTGCGCAACGTGGCAGGAAGCGCGCGLCTGGGGGCGGGGACGGGCAGTAGGGCTGAGCGGCTGCGGGGCGGGTGCAAGC
ACGTTTCCGACTTGAGTTGCCTCAAGAGGGGCGTGCTGAGCCAGACCTCCATCGCGCACTCCGGGGAGTGGAGGGAAGGAGCGAGGGCTCAGTTGGGCTGTTTTGGAGGCAGGAAGCACTTGCTCTCCCAAAGTCGCTCTGAGTTGTTATCAGTAAGGGAGCTGCAGTG
GAGTAGGCGGGGAGAAGGCCGCACCCTTCTCCGGAGGGGGGAGGGGAGTGTTGCAATACCTTTCTGGGAGTTCTCTGCTGCCTCCTGGCTTCTGAGGACCGCCCTGGGCCTGGGAGAATCCCTTGCCCCC

TTAATATAACTTCGTATAATGTATGCTATACGAAGTTATTAGGTCCCTCGACCTGCAGGAATTCTACCGGGTAGGGGAGGCGCTTTTCCCAAGGCAGTCTGGAGCATGCGCTTTAGCAGCCCCGCTGGCACTTGGCGCTACACAAGTGGCCTCTGGCCTCGC
ACACATTCCACATCCACCGGTAGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGCGCCACCTTCTACTCCTCCCCTAGTCAGGAAGTTCCCCCCCGCCCCGCAGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCTCGTGCAGATGGA
CAGCACCGCTGAGCAATGGAAGCGGGTAGGCCTTTGGGGCAGCGGCCAATAGCAGCTTTGCTCCTTCGCTTTCTGGGCTCAGAGGCTGGGAAGGGGTGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCGAAGGTCCTCCCGAGGCCCGGCATT
CTCGCACGCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCTTCCTCATCTCCGGGCCTTTCGACCTGCAGCCAATATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGA
CAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGT
CACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGC
ATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGATGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCA
TGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCG
CATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGAGGGGATCCGCTGTAAGTCTGCAGAAATTGATGATCTATTAAACAATAAAGATGTCCACTAAAATGGAAGTTTTTCCTGTCATACTTTGTTAAGAAGGGTGAGAACAGAGTACCTACATTTTGAATGGAAGGA
TTGGAGCTACGGGGGTGGGGGTGGGGTGGGATTAGATAAATGCCTGCTCTTTACTGAAGGCTCTTTACTATTGCTTTATGATAATGTTTCATAGTTGGATATCATAATTTAAACAAGCAAAACCAAATTAAGGGCCAGCTCATTCCTCCCACTCATGATCTATAGATCT
ATAGATCTCTCGTGGGATCATTGTTTTTCTCTTGATTCCCACTTTGTGGTTCTAAGTACTGTGGTTTCCAAATGTGTCAGTTTCATAGCCTGAAGAACGAGATCAGCAGCCTCTGTTCCACATACACTTCATTCTCAGTATTGTTTTGCCAAGTTCTAATTCCATCAGA
AGCTTGCAGATCTGCGACTCTAGAGGATCTGCGACTCTAGAGGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTAT
AATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATCTGCGACTCTAGAGGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGC
TTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAA
CTCATCAATGTATCTTATCATGTCTGGATCTGCGACTCTAGAGGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTA
TAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATCCCCATCAAGCTGATCCGGAACCCTTAATATAACTTCGTATAATGTATGCTATAC
GAAGTTATTAGGTCCCTCGACCTGCAGCCCAAGCTAGCATGCCTTCCTCAGGGGCCCTGAAGGACCTCAGCTTCAGTCAGCACTTCAGGATGATGGTGATTTGCATAGTGCTCCTGCAGGTGCTCCTGCAGGCTGTGTCTGTGGCTGTGACTTACATGTACTT CACCAA
CGAGATGAAGCAGCTGCAGGACAATTACTCCAAAATTGGACTAGCTTGCTTCTCAAAGACGGATGAGGATTTCTGGGACTCCACTGATGGAGAGATCTTGAACAGACCCTGCTTGCAGGTTAAGAGGCAACTGTATCAGCTCATTGAAGAGGTGACTTTGAGAACCTTT
CAGGACACCATTTCTACAGTTCCAGAAAAGCAGCTAAGTACTCCTCCCTTGCCCAGAGGTGGAAGACCTCAGAAAGTGGCAGCTCACATTACTGGGATCACTCGGAGAAGCAACTCAGCTTTAATTCCAATCTCCAAGGATGGAAAGACCTTAGGCCAGAAGATTGAAT
CCTGGGAGTCCTCTCGGAAAGGGCATTCATTTCTCAACCACGTGCTCTTTAGGAATGGAGAGCTGGTCATCGAGCAGGAGGGCCTGTATTACATCTATTCCCAAACATACTTCCGATTTCAGGAAGCTGAAGACGCTTCCAAGATGGTCTCAAAGGACAAGGTGAGAAC
CAAACAGCTGGTGCAGTACATCTACAAGTACACCAGCTATCCGGATCCCATAGTGCTCATGAAGAGCGCCAGAAACAGCTGTTGGTCCAGAGATGCCGAGTACGGACTGTACTCCATCTATCAGGGAGGATTGTTCGAGCTAAAAAAAAATGACAGGATTTTTGTTTCT
GTGACAAATGAACATTTGATGGACCTGGATCAAGAAGCCAGCTTCTTTGGAGCCTTTTTGATCAACTAAGCGGGCGGCCGCGAGCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGG
TGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCG
GAAAGAACCAGCTGGGGCTCGATCCTCTAGTTGGCGCGCCGGCTAGAAGATGGGCGGGAGTCTTCTGGGCAGGCTTAAAGGCTAACCTGGTGTGTGGGCGTTGTCCTGCAGGGGAATTGAACAGGTGTAAAATTGGAGGGACAAGACTTCCCACAGATT TTCGGTTTTG
TCGGGAAGTTTTTTAATAGGGGCAAATAGGAAAATGGAGGATAGGAGTCATCTGGGGTTTATGCAGCAAAACTACAGGTATATTGCTTGTATCCGCCTCGGAGATTTCCATGAGGAGATAAAGACATGTCACCCGAGTTTATACTCTCCTGCTTAGATCCTACTACAGT
ATGAAATACAGTGTYGCGAGGTAGACTATGTAAGCAGATTTAATCATTTTAAAGAGCCCAGTACTTCATATCCATTTCTCCCGCTCCTTCTGCAGCCTTATCAAAAGGTATTTAGAACACTCATTTTAGCCCCATTTTCATTTATTATACTGGCTTATCCAACCCCTAG
ACAGAGCATTGGCATTTTCCCTTTCCTGATCTTAGAAGTCT

D @]
LoxP Neo/STOP cassette Trail cDNA bGHpA @ CS
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ICS

Genotyping protocol

ROSA26 (1437/ICS internal reference K393)

ROSA26 locus (IR1437 /ICS internal reference K393) mouse

line genotyping protocol

This protocol describes the strategy and the PCR conditions used for ROSA26 locus knock
in (K1) line genotyping.

PCR genotyping strateqy

Genotyping Strategy

Wildtype Allele

(WT)

Knock-In Allele

(L)

Targeted exon(s)

If xr  xt /-

P —

Ir

—>
Sf

-«—
Ir

D LoxP
—sprimer




ics

Genotyping protocol
ROSA26 (1437/ICS internal reference K393)

Sequence of primers used for genotyping

Position Primer Sequence

If 2999 GCCCACCGCCCCACACTTATTGGCC
Xr 3000 CTACCTAGCCGAGGCTCTCTG

Xf 3002 GAGTTCTCTGCTGCCTCCTGG

Ir 3003 CCCACACACCAGGTTAGCCTTTAAG
Sf 3005 GATCAAGAAGCCAGCTTCTTTGGAGC
Xfl 3010 GATCGACGGTATCGTAGAGTCGAG

Sr 3008 GAGCACCTGCAGGAGCACTATG

PCR fragments expected size (bp):

Primer pair

used

2999-3000 3002-3003 3005-3003

3010-3008

Position

If/Xr Xf/r Sf/lr

Xf1/Sr

Region analyzed

Presence of WT Presence of WT .
Presence of Ki seq

Cre mediated
excision of

allele allele i
Neomycin cassette
WT allele
117 148
(WT)
Knock-Out Allele 117 408 209

(L)

* This PCR product will not be observed using our PCR genotyping conditions (see description below)




CS | Genotyping protocol
lf\fg ROSA26 (1437/ICS internal reference K393)

PCR protocol:

Reagents: Volume:
-10x Thermopol Reaction Buffer (Biolabs) 2.5l
-dNTPs 10mM (Amersham Biosciences) 0.5ul

-Tagq DNA Polymerase (Sigma can be used) 0.2ul
-DNA (50ng/pl) 2ul

-5’ primer (100 uM) 0.25ul

-3’ primer (100 uM) 0.25pl
-Sterile H20 up to 25 ul

Cycling conditions:

Temp Time #Cycles
94°C 3min 1

94°C 1min

62°C 1min 2

72°C 1min

94°C 30s

62°C 30s 30

72°C 30s

72°C 3min 1

4°C 0

NB: These PCR conditions have been optimized for high-throughput genotyping. Adaptation to small-
scale may be required.




