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Activities in the

RIKEN
BioResource Center

Bioresource Engineering Division
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To develop genetics-related techniques, especially those essential for maintenance and supply of
laboratory mice and stem cell lines at a high quality in RIKEN BioResource Center.

Activities:

I. Development of mouse somatic nuclear transfer techniques

Il. Development of microinsemination techniques

Ill.Development of reliable cryopreservation techniques for mouse embryos or gamates
IV.Development of new stem cell lines and mouse strains
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Development of Technology in 2015-2016
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(1)Development of mouse somatic cell nuclear
transfer (SCNT) techniques
To identify the function of histone H3.1 in preimplantation
embryos, we investigated the effect of knockdown of histone
chaperone CAF-1 that mediates the replacement of H3.3 with
H3.1/H3.2. The results showed that H3.1 was essential for
retrotransposon (RT) silencing by accumulation of repressive
histone mark H4K20me3 and H3K9me3 on RT in
preimplantation embryos. To identify genomic regions that can
lead high genomic plasticity in a mouse inbred strain, 129, we
produced cloned mice using somatic cells from consomic strains
in which candidate chromosomes were substituted with those of
129. As a result, cloned mice from one of these strains showed
characters specific for 129. We will narrow down candidate

genes on this chromosome in near future.
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(2)Development of microinsemination
techniques

To establish a marmoset microinsemination system using
first-wave male germ cells, we examined whether marmoset
male germ cells at different stages could be retrieved from
immature testes, together with their oocyte-activating capacity.
Testicular tissues from 8 and 10-11 month-old marmosets
developed up to the secondary spermatocytes and early
spermatids. We found that late spermatids, but not early
spermatids, had the oocyte-activating capacity.
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(3)Development of reliable cryopreservation

techniques for mouse embryos or gametes
We developed high-yield superovulation protocol by
anti-inhibin serum treatment combined with estrous cycle
synchronization. The numbers of normal oocytes increased
about 3-4 times in C57BL/6, BALB/c, ICR and B6D2F1 strains
of mice, and 2 times in aged mice (15 M) compared with
standard protocol. In ART-resistant strains such as A and B10
background strains, the numbers of normal oocytes increased
about 3 times, and fertilization rates were dramatically
improved from 6-8% to 85-92% with the medium for sperm
freezing.
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Fig.1 Colony types that appear in trophoblast stem cells. We
identified that type 1 is the most undifferentiated type, based on the
observations of colony type transitions and gene expression
profiles. The photo right bottom show typical cells composing type 1
colonies. They have an irregular shape and small pseudopods
(arrowheads).
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(4)Development of new stem cell lines and mouse
strains

To understand the mechanisms underlying the maintenance of
the stemness of trophoblast stem cells, we analyzed the gene
expression profiles and the chimera-contribution ability of
different colony types. Cell lines with the B6 and ICR strain
backgrounds were used. We found that dome-shape colonies
containing small amorphous cells with pseudopods are
responsible for the maintenance of cell lines (Figure) and that
EIf5 rather than Cdx2 can be used as an undifferentiation
marker.
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