i BB B e S '

Ri=)

Iy vav L HEME

w2k /NS B ()
Atsuo OGURA, D.V.M,, Ph.D.

BHFZ7ERTid BFBRCASKYY — A, FHIFEBREW B IOEMNEE X0 & 27 40 7S TR G
B72 O\ E R BAR BB AT 720 THODOFMAIAIIE I =T AITTEH SN L, Wi

FEE1T)0

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.
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Development of Technology in 2010-2011
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(1) Development of mouse somatic cell nuclear transfer
techniques
We found that normalization of the Xist expression by gene
knockout in cloned mouse embryos remarkably increased the
cloning efficiency. To seek for a more conventional strategy, we
have started RNA interference experiments using cloned mouse
embryos. We also found that X-linked genes at A7.2 and F3 were
downregulated in cloned blastocysts in an Xist-independent manner.
We analyzed these regions for a repressive histone modification,
H3K9me?2, by ChIP-on-chip using donor cumulus cells. The results
showed that this regions, but not others, were highly enriched with
H3K9me2, suggesting that this histone modification may be

resistant to reprogramming by nuclear transfer.
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Development of new stem cell lines (Fig.1)

(A) 2iMMIZEHEL 7= 7'7ZES{‘EH@D AO=—-OWEEREIL TS, REICEDEVES
R TH 21 NIBICSVETERFI B SREERIESE BN TE/= (B F), (B) THFXiPS ik,
JYFIPSMEENIO=— 3 YFESHMENODELMEIT, JHFiPSMEaDHRERA
DHEFYE (AT) . HRRAOHEFLRBRTESMILE IPSMBOELFFET 5
TE3 (AT)o #&:Tujl (#iEEKE) . 77 GFAP (7bOHAH)

(A) Mouse ES cell colonies after “2i” treatment. Colonies are closely packed and
have smooth surface. Inset: The 2i-treated ES cells regained the germline transmis-
sion ability, as shown by birth of ES-derived pups from a chimeric mouse. (B) Rabbit
iPS cell colonies, which resemble rabbit ES cell colonies in appearance. Inset: For
assessing the quality of rabbit iPS cells, they were induced to differentiate into the
neural lineage. Green: Tuj1 for neural tubes, Red: GFAP for astrocytes.
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(2) Development of microinsemination techniques

For round spermatid injection (ROSI) in mice, oocytes need to
be preactivated artificially because of the lack of
oocyte-activating capacity in these immature gametes. We found
that by freezing and thawing testicular cells or whole testes, the
oocyte-activating factor was released from spermatozoa and
transferred to round spermatids. These could now activate

oocytes and support full term development. Thus, we have

developed a single-step ROSI approach for mice.

To examine the fertilizing ability of the first-wave of
spermatogenic cells, we injected elongated spermatids and
spermatozoa from neonatal mice into oocytes. The rates of oocyte
activation and normal births were similar to those produced by
injection with germ cells from mature males, indicating that the
first wave spermatogenic cells have normal fertility.
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(3) Development of reliable cryopreservation techniques
for mouse embryos or gametes

For transporting vitrified embryos without a dry shipper, we
developed a novel vitrification solution with a high osmolarity.
Mouse C57BL/6 strain embryos vitrified with this solution were
transported in a dry ice package to MRC Harwell in UK. After
recovery, 91% of the collected embryos were normal in
appearance, and 40% of transferred embryos developed into live
offspring, indicating that this vitrification method can be used
for international embryo delivery.

In the JF1 and MSM strains of mice, widely used wild-derived
strains, it is difficult to induce superovulation by conventional
eCG injection. We found that the number of ovulated oocytes
could be increased 7- to 8-fold by passive immunization against
inhibin in both strains. More than 40% of transferred embryos
derived from these oocytes developed into live offspring in the
JF1 strain. However, most MSM fetuses died shortly before
birth from unknown causes.
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(4) Development of new stem cell lines
Generating high quality stem cells is necessary not only for

producing genetically engineered animals but also for advancing
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human regenerative medicine. To these ends, we have optimized
the culture conditions and have improved the potency of poor
quality mouse embryonic stem (ES) cells to produce
high-contribution and germline competent chimeric mice.
Moreover, we are establishing systems for assessing the quality
of the rabbit ES and induced pluripotent stem (iPS) cell lines
using the ability to differentiate in vitro as an indicator.
Actually, several rabbit iPS cell lines showed limited ability to
differentiate to a neural lineage. Our next objective is to
improve the quality of rabbit iPS cell lines with the goals of
developing a translational research model and producing
genetically engineered rabbits.
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