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We archived 10,000 mutant mice as frozen sperm, each carries several thousands of point mutations. As a mutant mouse

library, we have made it internationally available to the research community. Contrary to the knockout mice, this library

provides allelic series of point mutations to users in their target genes. To drastically enhance the utility of the library, we

have started the re-sequencing of target exons of the archived genomic DNA by ultra-throughput next-generation sequencers.
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Next-generation gene targeting system (Fig.1)
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(1) Development of the next-generation gene target-
ing system.

Many candidate genes for human diseases and biofunctions
have been identified. Mutant mice are indispensable for the
basic studies to reveal the mechanisms of diseases with experi-
mental validations as well as for the clinical applications such as
the development of therapeutic strategies and genomic
medicines. We archived 10,000 mutant mice as the RIKEN
mutant mouse library. By screening the entire library, we
usually find 10 - 20 allelic series of point mutations per target
gene. We have made the use of the library open to the research
community since 2002. Every year 100 - 150 mutant strains
have been established in various target genes based on the
requests. As an example, we found four point mutations in the
Discl gene, which is one of the genetic risk factors for schizo-
phrenia. The requester decided to analyze two out of four
discovered mutations. One Discl mutant strain was found to be
a schizophrenia model as expected, while the other strain
surprisingly exhibited many characteristics of the major depres-
sion disease. Pharmaceutical companies have constantly
requested the Discl mutant strains for their R&D studies since
the discovery of those psychiatric behaviors.

This is the last year of the 5 years project by the International
Knockout Mouse Consortium (IKMC). At present, the
established ES cell lines, however, only covers 60% of the
entire mouse genes(~30,000genes). On the other hand, RIKEN
mutant mouse library encompasses a total of 400,000-point
mutations in the coding sequences, in which 250,000 and 40,000
are missense and knockout-type mutations, respectively. It
implies that RIKEN by itself accumulated more than one
knockout-mouse strain for evey mouse gene in addition to eight
amino-acid-substitution strains. In entire genome including
noncoding sequences, a total of 30 million point mutations are
archived in the RIKEN mutant mouse library.

In order to fully utilize the mutant mouse resource in the
RIKEN library, in 2009, we have started a feasibility study to
directly and comprehensively identify the archived point
mutations by using ultra-throughput next-generation sequenc-
ers (NGS). We firstly designed the baits to enrich the target
exons covering a total of 4 Mb coding exons from 10 genomic
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regions. The necessary runninggsupply costs to find one
mutation by the target-exons reséquencing with NGS should be
reduced to 1/2 - 1/10 of those by the conventional PCR-based
mutation discovery methods.
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10 regions of target coding sequences (Fig.2)

il

0 11 12 13 14 15 16 17 18 19 X ¥

BE & XV /N—E
Members

F—A1)—%"— Team Leader
HelE ¥£— Yoichi GONDO, Ph.D.

FHFEWIZE i Research & Development Scientist
A BEKHEE Ryutaro FUKUMURA, Ph.D.

A HA Takuya MURATA, Ph.D.

¥ % Shigeru MAKINO, Ph.D.

PHJEHE B Technical Scientist
Wik #ith Yuji NAKAIT

727 =)W A% 71 Technical Staff Il
/il % N\ Hayato KOTAKL/ 414 #li— Yuichi ISHITSUKA

IN—p#4<— Part-Timer
WA 757 Hideko NEMOTO,/#9% fT Masako TSURUGA

48

49



