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The objective of our research is to develop new tech-
niques for practical genetics, which are essential for the
high-quality maintenance of bioresources at RIKEN BRC.

Such techniques include nuclear transfer, microinsem-
ination, gamete/embryo cryopreservation, and stem cell
line establishment.

1. Nuclear transfer

To gain a clue for improving the cloning efficiency, we
have studied the ethiology of clone-associated abnormal
phenotypes, especially early placentation, and examined
the genomic reprogramming in embryos constructed from
different types of donor cell nuclei. We have found that
the failure in early placentation observed in cloned mice
is caused by decreased proliferation ability of trophoblast
stem cells due to declined ICM paracrine function. We
have first demonstrated that hematopoietic cells (HSCs)
and natural killer T cells can be used for donors to generate
normal offspring although the cloning efficiency with the
former cells was unexpectedly low. By quantitative RT-
PCR analysis, we found that this low developmental effi-
ciency of HSC clones was due to their inability to activate
embryo-specific genes, especially a translation initiation-
related gene. In another series of experiments, we have
developed a strategy to rescue mouse strains facing extinc-
tion by generating embryo nic stem cell lines from nuclear
transferred blastocysts.
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2. Microinsemination

We have accumulated basic data on microinsemina-
tion in different mouse strains including C57BL/6, C3H,
DBA/2, 129, and ICR, using fresh or frozen sperm/
spermatogenic cells. Statistical analysis revealed that the
three factors (strain, fresh/frozen, and the type of male
germ cells) independently exerted their effects on the de-
velopment of resultant embryos. We also evaluated the
usefulness of inter-subspecies microinsemination by inject-
ing frozen sperm from wild-derived mice (MSM, JF1, HMI,
and SWN) into B6D2F1 oocytes. Normal pups were ob-
tained at practical rates (23.3-45.1% per embryos trans-
ferred) in all the combinations examined. The embryos and
pups were proven to be good research materials for mouse
genetics. Finally we have developed the easiest-ever-known
cryopreservation technique for male germ cells; whole epi-
didymides and testes were frozen intact in a deep freezer.
Spermatozoa and spermatogenic cells retrieved from epi-
didymides and testes thus frozen supported full term em-
bryo development following microinsemination. Normal
C57BL/6 pups were born from spermatozoa from testes
frozen at and transported from the U.K. by this technique.

3. Cryopreservation of mouse embryos/gametes

Since the mouse banking program started at BRC
in 2002, cryopreservation techniques for mouse embryos/
gametes have been optimized for each mouse strain to in-
crease the banking efficiency. We have accumulated the
basic data on embryo and sperm cryopreservation in dif-
ferent strains of mice maintained at BRC. Spermatozoa
from 129 and BALB/c showed relatively poor fertilizing
ability. Improved fertilization rates were achieved when
the best sperm suspension was chosen from suspensions
of a group of males. Low survival rates of frozen/thawed
embryos were observed in several strains. These were im-
proved by using straws instead of tubes as containers or
by freezing embryos from natural mating instead of those
from IVF.

4. Establishment of stem cell lines

We have tried to establish germline stem (GS) cell
lines from testes and ovaries of newborn mice and rab-
bits. Colonies were formed consistently in all combina-
tions of sex and species, but the potential of cell prolifer-
ation greatly varied. The rabbit female GS cells showed
the best proliferation ability, reaching about 30 passages
in vitro. The in-vitro differentiating ability was evaluated
using mouse female GS cells. Under optimal conditions,
they started to differentiate rapidly and expressed oocyte-
specific and meiosis-specific markers as demonstrated by
RT-PCR and karyotyping.

Staff

Head
Dr. Atsuo OGURA

Members
Mr. Keiji MOCHIDA
Dr. Kimiko INOUE
Ms. Narumi OGONUKI
Dr. Arata HONDA *!

919



Ms. Michiko HIROSE *?
Ms. Kanako NAKAMURA *3

*1 Special Postdoctoral Researcher
*2 Contract Technical Assistant
*3 Assistant

in collaboration with

Dr. Hiroyuki MIYOSHI (Subteam Manipulation Cell
Fate, BRC)

Mr. Shinichi NODA (Subteam Manipulation Cell Fate,
BRC)

Ms. Maiko FUJITA (Exper. Anim. Div., BRC)

Ms. Noriko HIRAIWA (Exper. Anim. Div., BRC)

Ms. Akiko KOBAYASHI (Exper. Anim. Div., BRC)

Ms. Aya KOGISO (Exper. Anim. Div., BRC)

Ms. Fumie MIYAZAKI (Exper. Anim. Div., BRC)

Dr. Hiroshi WAKAO (Lab. Immune Regul., RCAI)

Visiting Members
Ms. Mika OHKAWA (CREST)
Ms. Hiromi MIKI (Grad. Sch. Life Env. Sci., Univ.
Tsukuba)

Trainees
Ms. Akie SHINMEN (Fac. Bioind., Tokyo Univ. Agric.)

% &£ % ZF Publications

[#55]

(FEFRL)  * FNIATHIE A D 5 a3

Miura S., Tsunoda N.; Ikeda S., Kai Y., Ono M.,
Maruyama K., Takahashi M., Mochida K., Matsuda J.,
Lane D. M., and Ezaki O.:
ments of mouse GLUT4 gene expression in adipose tis-
sues”, Biochem. Biophys. Res. Commun. 312, 277-284
(2003). *

Kai M., Irie M., Okutsu T., Inoue K., Ogonuki N., Miki H.,
Yokoyama M., Migishima R., Muguruma K., Fujimura
H., Kohda T., Ogura A., Kaneko-Ishino T., and Ishino
F.: “The novel dominant mutation Dspd leads to a severe

“Regulatory sequence ele-

spermiogenesis defect in mice”, Biol. Reprod. 70, 1213—
1221 (2004). *

Miki H., Inoue K., Ogonuki N., Mochida K., Nagashima
H., Baba T., and Ogura A.:
required for progression past the first cell cycle in cloned
mouse embryos”, Biol. Reprod. 71, 2022-2028 (2004). *

Kanatsu-Shinohara M., Inoue K., Lee J., Yoshimoto
M., Ogonuki N., Miki H., Baba S., Kato T., Kazuki
Y., Toyokuni S., Toyoshima M., Niwa O., Oshimura
M., Heike T., Nakahata T., Ishino F., Ogura A.,
and Shinohara T.:
cells from neonatal mouse testis”, Cell 119, 1001-1012
(2004). *

Chuma S., Kanatsu-Shinohara M., Inoue K., Ogonuki

“Cytoplasmic asters are

“Generation of pluripotent stem

920

N., Miki H., Toyokuni S., Hosokawa M., Nakatsuji N.,
Ogura A., and Shinohara T.:
epiblast and primordial germ cells following transplan-

“Spermatogenesis from

tation into postnatal mouse testis”, Development 132,
117-122 (2004). *

Masujin K., Okada T., Tsuji G., Ishii T., Takano K.,
Matsuda J., Ogura A., and Kunieda T.: “A mutation
in the serum and glucocorticoid-inducible kinase-like ki-
nase (Sgkl) gene is associated with defective hair growth
in mice”, DNA Res. 11, 371-379 (2004). *

Ohgane J., Wakayama T., Senda S., Yamazaki Y., Inoue
K., Ogura A., Marh J., Tanaka S., Yanagimachi R.,
and Shiota K.: “The Sall3 locus is an epigenetic hotspot
of aberrant DNA methylation associated with placen-
tomegaly of cloned mice”, Genes Cells 9, 253-260 (2004).
%

Inoue K., Ogonuki N., Yamamoto Y., Takano K., Miki H.,
Mochida K., and Ogura A.: “Tissue-specific distribution
of donor mitochondrial DNA in cloned mice produced by
somatic cell nuclear transfer”, Genesis 39, 79-83 (2004).
*

Kamei Y., Miura S., Suzuki M., Kai Y., Mizukami
J., Taniguchi T., Mochida K., Hata T., Matsuda J.,
Aburatani H., Nishino I., and Ezaki O.: “Skeletal muscle
FOXO1 (FKHR) transgenic mice have less skeletal mus-
cle mass, down-regulated type-I (slow twitch/red mus-
cle) fiber genes, and impaired glycemic control”, J. Biol.
Chem. 279, 41114-41123 (2004). *

Uchio-Yamada K., Manabe N.; Yamaguchi-Yamada M.,
Goto Y., Yamamoto Y., Ogura A., and Miyamoto H.:
“Changes in the localization of type I, III and I'V collagen
mRNAs in the kidneys of hereditary nephritic (ICGN)
mice with renal fibrosis”, J. Vet. Med. Sci. 66, 123-128
(2004). *

Yamaguchi-Yamada M., Manabe N., Uchio-Yamada K.,
Akashi N., Goto Y., Miyamoto Y., Nagao M., Yamamoto
Y., Ogura A., and Miyamoto H.: “Anemia with chronic
renal disorder and disrupted metabolism of erythropoi-
etin in ICR-derived glomerulonephritis (ICGN) mice”,
J. Vet. Med. Sci. 66, 423-431 (2004). *

Yamaguchi-Yamada M., Manabe N.; Goto Y., Anan S.,
Miyamoto K., Miyamoto Y., Nagao M., Yamamoto
Y., and Ogura A.: “Improvement of anemia associated
with chronic renal failure by recombinant human ery-
thropoietin treatment in ICR-derived glomerulonephri-
tis (ICGN) mice”, J. Vet. Med. Sci. 66, 883-886 (2004).
*

Nakamura T., Yao R., Ogawa T., Suzuki T., Ito
C., Tsunekawa N., Inoue K., Ajima R., Miyasaka
T., Yoshida Y., Ogura A., Toshimori K., Noce
T., Yamamoto T., and Noda T.:
teratozoospermia in mice lacking Cnot7, a regulator
of retinoid X receptor beta”, Nat. Genet. 36, 528-533
(2004). *

Miki H., Inoue K., Kohda T., Honda A., Ogonuki N.,

“Oligo-astheno-

PR 16 R



Yuzuriha M., Mise N., Matsui Y., Baba T., Abe K.,
Ishino F., and Ogura A.: “Birth of mice produced by
germ cell nuclear transfer”, Genesis 41, 81-86 (2005).
%

Mochida K., Wakayama T., Takano K., Noguchi Y.,
Yamamoto Y., Suzuki O., Matsuda J., and Ogura A.:
“Birth of offspring after transfer of Mongolian gerbil
(Meriones unguiculatus) embryos cryopreserved by vit-
rification”, Mol. Reprod. Dev. 70, 464-470 (2005). *

(& #)

ANEERR: “BYWI OB 1 — 2 Pl OBLIR, Med. Sci.
Dig. 30, 410-413 (2004).

[BfTA - Proc.]

(& #)

H EEFET ADNEERR: RN -~ AR s T —
IR EBREERIM  BEEN S EmETO I uY
F o Pt RER T T N a— )b, IWROBHE, SFRE (W),
Ftt, HE, pp. 213-223 (2004).

AR BSOS B - R T & 7B R © 2 0F
HTEEBREY, 55 20 MIH AR EE TV ARBR Y Y RY
7 L1 B EATOHREE 7V & BT LR
R RCER, WCH, 200311, HAREE 7V 44, HOL, pp.
47-53 (2004).

O 8 3% 3 Oral Presentations

([P 7k

Miki H., Inoue K., Kohda T., Honda A., Ogonuki N., Mise
N., Matsui Y., Abe K., Ishino F., and Ogura A.: “In
vitro development of embryos cloned from primordial
germ cells in mice”, 1st Workshop Asian Reproductive
Biotechnology, Ho Chi Minh City, Vietnam, Apr. (2004).

Miki H., Inoue K., Ogonuki N., Mochida K., Nagashima
H., Baba T., and Ogura A.:
required for progression of the first cell cycle in mouse
cloned embryos”, 37th Ann. Meeti. Soc. of the Study
of Reproduction, (University of British Columbia), Van-
couver, Canada, Aug. (2004).

Inoue K., Ogonuki N.; Miki H., Noda S., Kim J., Aoki F.,
Miyoshi H., and Ogura A.:
cloned from hematopoietic stem cells”, 37th Ann. Meeti.

“Cytoplasmic asters are

“Development of embryos

Soc. of the Study of Reproduction, (University of British
Columbia)), Vancouver, Canada, Aug. (2004).

BRI 724 4

Ogura A.: “ICSI in laboratory animals”, Satellite Symp.
JSAR Ann. Meet. on Current Status and Perspectives in
Reproductive Biology and Biotechnology, Kyoto, Sept.
(2004).

(EIN &%)

MR E e, BB, SRS, IRMRIL, B,
PrAE—, WEE, FFHEER, NEER: <7 FH T -
R BB AS SR IR D JE AL RE 12 D W T OGN, 26 51
ol H AR EER B Y Rt &, £IF, 5 7 (2004).

ANEERR: P IVEOREAET RIS 5 2 &, &
51 [0l H ASEEREI Y 7 e, B, 5 4 (2004).

ARG T, HVERKT, AREIZ 2, NEERS, B <4t
¥ PLCzeta (2 & 2~ ZP-FIEMEALOFFM”, 5 51 [0 H
KREBREY) FRARR, B, 5 7 (2004).

HEEET R ENEE, ZARESE, BHE—, &, A
AN, ZEZ, NEER: EmEMiat Fr—L L
70— Y RFEEREROME, % 51 [ H A FEEREY) =
e, Kk, 5 A (2004).

FEHIBER]: “BHF BRC O~ AR - KT8 212 BT B E
S LA IVESEIRII D W T, 55 51 [0l H AR SEBREN ) 72
#ax, Fli, 5 H (2004).

INATERR: “ATASERIEL 7 0 — > ORI E o B D | 5 4T
WSS AT - REE TV E 2, B, 9 7 (2004).

JEEESET MR BN, RS, RS, FFHER, BE
JiE, HBEAE, ANEERS: <~ AR 2 v — R E
I NDIRBIZEA ST DOWTC, 5 97 [0 H AR Z5H
B RRE, IR, 9 A (2004).

SRS, HEEEET, SEHE, A, BRERSE, =
2t EEA, YA, BIERAI, R s, NE D
RIS AR (PGC) % AV 7= BABHILC X 2 BEHF O
7, 5 97 M HARZGEEY 2R %, KR, 9 A (2004).

ANEERR, SRR, BB RS, H BT vy ABE
W70 — R %7 ) Lo v SCRHE R ZEE H
By e b7 [ AR 0L 7ot 2 - §7a s
T AT A4 7 A E2RAHY YHRT T L,
£, 11 A (2004).

HIH %\, BN, AT, =5 B — 13EE, NavEer,
HitaE e vy AR ES Mila & A~ 55big”,
55 27 M H A FHEYFRES, fiF, 12 A (2004).

SR EE, SEILIRE, ATH 5\, =R HE — 1RGSR,
AR < ARHAE ES Mo MRMIE~ D3 Lig
DR, 55 4 B AAFE RS 2SR, KB, 3 H (2005).

921



