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Further enhancement of the next-generation sequencing (NGS) system with the exome target
enrichment now consistently reveals more than 100 de novo base substitutions per strain of the RIKEN
Mutant Mouse Library. We also developed the WEB system to make more than 1,000 novel mutations
open to the research community. As collaborative efforts, we have also detected spontaneous
mutations as well as succeeded in establishing hypersensitive model mice against viral infections.
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We further enhanced the target exome enrichment system and following
next-generation sequencing (NGS) of the genomic DNA of the RIKEN
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Position(MM9) Gene Symbol

chr1:133172385 Ikbke
chr1:145542523 Cdc73

chr1:172724783 Atf6
chr1:176066955 Olfr424

chr1 20493030 pkhd1
chr1:58975614 Trak2
chr1:59235933 Als2
chr1:89379202 Naef
chr1:89967841 Uat1a10
chr1 93213668 Sclv
chr2:1127019:

chr2: 140071126 Sel1|2
chr2:155447144 Mvh7b
chr2:179813499 Gtpbn5
chr2:35045549 Rab14
chr2:38962804 Scai
chr2:52114402 Neb
chr2:76553805 Ttn
chr3:49559069 Pcdh18
chr3:53344972 Frem2
chr3:69547507 Nmd3
chr3:97965407 Adam30
chr4:100847783 Jak

chr4:12020896 C430048L16le
chr4:12071783 Rbm12b

chr4:151386540 Klhi21
chr4:17981723 Mmp16
chr4:34699557 Gm136
chr4:55036335 Zfp462
chr4:94516374 Tek
chr5:93697763 Ccna2
chr6:122272021 Phc1
chr6:125576322 Vwf
chr6:129566794 Kirk1
chr6:3650125 Calcr
chr6:47975565

Zfp7
chr6:65406380 Czi30060K24R|k

chr7:10511008

chr7: 109872239 OIfr559
chr7:114326079 Nirp14
chr7:114881868 Pnfibn2
chr7:114881868 Ppfibn2
chr7:115708358 OIfr504
chr7:125694648 Tmc7
chr7:19488877 Ccdc61
chr7:27358923 Nlirp9a
chr7:52254104 Irf3
chr7:56807259 Nav2
chr7:58839121 Ano5
chr7:63459881 Herc2

type of Mutation Position(MM9) Gene Symbol type of Mutation
missense A>S Chr8:28263563 Rab11fip1 missense P>L
missense S>T chr8:86251648 Cd97 missense T>N
splicina  splicina  chr8:96613779 Bbs2 missense D>E
missense F>| chr9:42984368 Pou2f3 splicina  splicina
missense I>N chr9:44072268 Nirx1 missense R>H
missense E>G chr9:51657368 Arhaap20 missense S>T
missense N>S chr9:56958680 Sin3a missense G>R
splicina  splicina  chr9:67782244 Vps13c splicina  splicina
Nonsense Y>Stopn chr10:12256271 Usp15 missense D>G
missense I>N chr10:12648543 Cvp27b1 missense V>A
missense D>V chr10:17635364 Heca missense N>S
missense E>K chr10:40983831 Fia4 missense E>V
missense G>W chr10:57245307 Serinc1 splicina  splicina
missense A>T chr10:7425580 Lats missense L>S
missense L>Q chr10:80263982 Sf3a2 missense D>G
missense G>R chr11:234831120610010F05Rik missense D>E
missense I>T chr11:54185249 4930404A10Rik missense S>R
missense D>G chr11:70131134 Alox12e missense C>S
missense R>L chr11:72785729 Atp2a3 missense N>S
missense M>| chr11:73299495 Olfr381 missense M>K
missense V>D chr11:83462724 Ccl3 missense N>S
missense I>T chr11:83702621 Hnf1b missense H>L
missense T>A chr12:10592981 Dicer1 missense P>L
missense D>G chr12:11264851 A230065H16Rik missense P>L
missense D>E chr12:84935463 Zfvve1 missense V>G
missense C>S chr13:10144927 Ccdc125 missense D>G
missense C>S chr13:25345452 Nrsn1 missense A>S
missense Y>H chr13:60862596 Dank1 missense T>P
missense K>E chr14:33476075 3425401 B19Rik missense I>T
missense A>T chr14: 41933415 missense V>M
missense I>N chr14:60266756 missense Y>H
missense S>T chr14:62168659 6330409N04le missense C>S
missense I>T chr14:80421082 Olfm4 missense D>V
missense P>S chr15:57982158 Wdvhv1 splicina  splicina
missense M>| chr15:8301326 Nipbl missense S>P
splicina  splicina  chr15:83320020 Ttll1 Nonsense R>Ston
splicina splicina  chr15:83552349 Scube1 Nonsense G>Stop
missense H>R chr15:96250016 Srsf2ip missense H>Q
missense K>E chr15:99358022 Faim2 missense T>A
Nonsense Y>Ston chr15:99832226 Larn4 splicina  splicina
missense V>D chr16:29261078 Atp13a5 splicina  splicina
missense N>| chr16:45544880 Sic9a10 missense L>F
missense T>M chr16:85899524 Adamts5 missense V>A
missense T>M chr16:91680178 Donson missense R>G
missense E>V chr17:26355206 Itfa3 missense L>P
splicina  splicina  chr17:37972895 Olfr125 missense I>T
missense T>M chr17:48599861 Unc5cl missense D>G
missense E>A chr18:25248741 Fhod3 missense N>S
missense >V chr19:40297115Pdlim1 missense P>L
missense V>F chr19:4862338 Actn3 missense N>D
missense T>| chr19:48768473 Sorcs3 missense I>L
missense S>P chr19:6404762 Rasarp2 missense >V
missense T>S

Mutant Mouse Library. It is now possible to consistently detect >100 de
novo mutations per strain of the library, giving rise to a total of ~5,000
geoomewide mutations per strain. The number of actually detected
mutations has significantly increased to >1,000. To make them open to
the research community, a new WEB system has been collaboratively

developed with RIKEN Advanced Center for Computing and
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Fig. Examples of SNV/SNP detection by NGS. A. Only one strain exhibited
typical 1:1 read calls of heterozygous single nucleotide variation (SNV)
(red arrow). B. All strains showed 1:1 read calls (red arrow) of the common
single nucleotide polymorphism (SNP) between two strains used for the
Mutant Mouse Library construction. Millions of such known SNPs in the
public database provide positive control dataset for the assessment of the
NGS analysis pipeline as described in the text. C. Example of a false
positive SNV. Even if this signal exhibited a typical 1:1 read call (red

arrow), the PCR-based molecular validation concluded that it was not the
SNV. D. Enriched NGS readings of target coding exon (red arrow) and
non-target noncoding sequences (white arrows). It is one of the causes to
find unexpected non-target SNVs by NGS. We mutagenized C57BL/6J
inbred strain that had been used for the Mouse Genome Project; thus,
bona fide reference sequences are also available for our NGS analyses.
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Communication (ACCC). An example set of available mutations is
shown in Table. All the sperm samples of the strains archived in the
library are cryopreserved so that any detected mutant strains may be
distributed as live mice based on requests. The revived mutant mice
then may be used to reveal genetic functions and to model human
diseases as new bioresources. In our NGS analysis, “bona fide reference
sequences as negative controls” and “millions of known SNPs as
positive controls” are available (Figure). We, therefore, make all the
NGS data and results open to the research community as the
standardized assessment system for the NGS analysis pipelines. ACCC
also developed a new internet system to handle such huge NGS dataset.
The NGS with the target exome enrichment system primed many other
collaborative studies. For instance, we have identified spontaneous
mutations in a mouse pedigree covering 7 generations that lacks the
repair system of oxidative DNA adducts. Another collaborative effort
has developed highly susceptible ENU mouse strains against viral
infection. We then detected >100 de novo mutations in each strain by
the NGS with exome enrichment system, establishing a new positional
cloning strategy with the de novo mutations themselves as genetic

markers.
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