





12

430

472

Genetic dissection

430

480

450

475

450

13

430

225

430

430

14

514

450

408

6,074







12 20
12 20
12 20
12 20
12 20
12 20
12 13
13 16

CREST




1000

2004



MAP



CREST

1.5






116 12 7
74 11 4
55 12 3

14




2-1

H13 H16.12
PCT
0 28 | 103 22 19 0 172 4 3
H 0 99 | 224 47 25 11 406 11 6
12 0 18 95 24 11 1 149 1 1
0 19 50 16 18 0 103 1 0
0 48 36 12 0 5 101 3 1
0 19 9 11 0 0 39 3 0
0 44 37 1 0 2 84 4 1
H 0 76 53 28 0 0 157 7 3
13 0 8 32 5 0 0 45 1 1
0 14 9 1 3 2 29 4 0
0 18 44 5 9 0 76 1 1
H 0 23 44 12 0 0 79 0 0
14 0 11 33 16 0 0 60 0 0
0 18 34 3 6 0 61 0 0
0 [ 443 [ 803 | 203 | 91 [ 21 1561 40 17
H13 H16.12
PCT
H12 0 (50) (50) (12) (10) 0 1 0
H13 0 78 126 9 6 0 18 5
H14 0 125 158 63 18 11 20 7
H15 0 188 409 74 62 10 1 5
H16 0 52 110 65 7 0 0 0
0 443 803 203 91 21 40 17
2-2




12

Niwa, R., Nagata-Ohashi, K., Takeichi, M., Mizuno, K. and Uemura, T. Control
of actin reorganization by Slingshot, a novel family of phosphatases that
dephosphorylate ADF/cofilin. Cell, 108: 233-246 (2002).

Shima,Y. , Kengaku, M., Hirano, T, Takeichi, M. and Uemura, T.; Control of
dendritic maintenance and growth by a mammalian 7-pass transmembrane cadherin,
Celsr2. Developmental Cdl,7:205-216 (2004).

7

Sugimura, K., Satoh, D., Estes, P., Crews, S. and Uemura, T.; Development of
morphological diversity of dendrites in Drosophila by the BTB-zinc finger protein
Abrupt. Neuron,43: 809-822 (2004).

Okabe, M., Imai, T., Kurusu, M., Hiromi, Y. and Okano, H. ; Translational
repression determines a neuronal potential in Drosophila asymmetric cell division.
Nature 411, 94-98 (2001)

RNA
Musashi tramtrack69 mRNA

Sakakibara, S., Nakamura, Y., Yoshida, T., Shibata, S., Koike, M., Takano, H.,
Ueda, S., Uchiyama, Y., Noda, T. and Okano, H.; RNA-binding protein Musashi family:
roles for CNS stem cells and a subpopulation of ependymal cells revealed by
targeted disruption and antisense ablation. Proc.Natl.Acad.Sci.USA 99:
15194-15199 (2002)

Musashil(Msil)

Msi2 Msil Msi2



Matsuzaki, Y., Kinjo, K., Mulligan, RC. andOkano, H. ; Unexpectedly efficient
homing capacity of purified murine hematopoietic stem cells. Immunity 20: 87-93
(2004)

c-Kit Lin Sca-1 CDh34 Tip-SP

Genetic Dissection

Kawakami, A., Nojima, Y., Toyoda, A., Ishida-Takahoko, M., Satoh, M., Tanaka,
H., Wada, H., Masai, ., Teasaki, H., Takeda, H. and Okamoto,H. ; The Zebrafish
You/Scube2 Attenuates the Long-Range Influence of Dorsal Bmps in the Developing
Spinal Cord . Final revision submitted to Current Biology

BMP
Sonic Hedgehog
Scube2 BMP

Aizawa, H., lsaac H. Bianco, Hamaoka, T., Miyashita, T., Uemura, 0., Miguel L.
Concha, Claire Russell, Stephen W. Wilson and Okamoto, H. ; A novel feature of
CNS circuitry by which left-right information from the forebrain Iis
laterotopically represented along the dorso-ventral axis of a midbrain target
nucleus, Current Biology (in press)

TGF-? aboutface

Ando, H., Furuta, T., Tsien, R. Y. and Okamoto, H. Photo-mediated gene
activation using caged RNA/DNA in zebrafish embryos. Nature Genetics, 28: 3177
325 (2001).

bromo-hydroxyxoumarin (Bhc) mRNA
MRNA
MRNA Nature Genetics ,2001

Amikura, R., Kashikawa, M., Nakamura, A. and Kobayashi, S.; Presence of



mitochondrial-type ribosomes outside mitochondria in germ plasm of Drosophila
embryos. Proc. Natl. Acad. Sci. USA. 98, 9133-9138 (2001).
mitochondrial

rRNAs mtrRNAs

Tsuda, M., Sasaoka, Y., Kiso, M., Abe, K., Haraguchi, S., Kobayashi, S. and Y. Saga.
Conserved role of nanos proteins in germ cell development. Science 301, 1239-1241
(2003).

nanos
nanos2 nanos3 nanos?2
nanos3

Hayashi, Y., Hayashi, M., and Kobayashi, S. ; Nanos suppresses somatic cell fate
in Drosophila germline. Proc. Natl. Acad. Sci. USA. 101, 10338-10342 (2004).
Nanos
Nanos
Nanos
Nanos

Miki, H., Yamaguchi, H., Suetsugu, S. and Takenawa, T. ; IRSp53 is an essential
intermediate in the regulation of membrane ruffling by Rac and WAVE. Nature 408,
732-735 (2002)

WAVE Rac
WAVE Rac  WAVE
IRSp53

Suetsugu, S., Hattori, M., Miki, H., Tezuka, T., Yamamoto, T., Mikoshiba, K. and
Takenawa, T. ;Sustained Activation of N-WASP through Phosphorylation is Essential
for Neurite Extension. Dev. Cell 3, 645-658 (2002)

N-WASP
Yamazaki, D., Suetsugu, S., Miki, H., Kataoka, Y., Nishikawa, S., Fujiwara, T.,

Yoshida, N. and Takenawa, T. WAVE2, involved in directed cell migration, is
required for caldiovascular development. Nature 424, 452-456 (2003)



WAVE2 WAVE2
WAVE2

Hamada, H., Meno, C., Watanabe, D. and Saijoh, Y. Establishment of vertebrate
left-right asymmetry. Nature Rev. Genet. 3: 103?113 (2002).

Nonaka, S., Shiratori, H., Saijoh, Y. and Hamada, H.  Determination of left-right
patterning by artificial nodal flow in the mouse embryo. Nature 418:96-99 (2002).

Yamamoto, M., Saijoh, Y., Perea-Gomez, A., Shawlot, W., Behringer, RR., Ang, SL.,
Meno, C. and Hamada, H. Nodal antagonists regulate migration of the visceral
endoderm along the future anterio-posterior axis of the mouse embryo. Nature
428:387-392 (2004).

Leftyl, Cerl Nodal antagonist DVE

Nishiwaki, K., Kubota, Y., Chigira, Y., Roy, S.K., Suzuki, M., Schvarzstein, M.,
Jigami, Y., Hisamoto, N. and Matsumoto, K. ;An NDPase links ADAM protease
glycosylation with organ morphogenesis in C. elegans. Nature Cell Biol. 6, 31-37
(2004).

MIG-17  MIG-23
MIG-17  ADAM MIG-23  NDPase
MIG-17
MIG-23  MIG-17

Sagasti, A., Hisamoto, N., Hyodo, J., Tanaka-Hino, M., Matsumoto, K. and Bargmann,
C.l1. ; CaKIl UNC-43 activates the MAPKKK NSY-1 to excute a lateral signaling
decision required for asymmetric olfactory neuron fates.Cell 105, 221-232 (2001).

INK  p38 MAP ;
JINK MAP



p38 MAP

Kim, D.H., Feinbaum, R., Alloing, G., Emerson, F.E., Garsin, D. A., Inoue, H.,
Tanaka-Hino, M., Hisamoto, N., Matsumoto, K., Tan, M-W., and Ausubel, F.M.
A conserved p38 MAP kinase pathway in Caenorhabditis elegans innate immunity.
Science 297, 623-626 (2002).

p38 MAP

Yamauchi, T., Kamon, J., Ito, Y., Tsuchida, A., Yokomizo, T., Kita, S., Sugiyama,
T., Miyagishi, K., Tsunoda, M., Murakami, K., Ohteki, T., Uchida, S., Waki,
H., Tsuno, NH., Shibata, Y., Terauchi, Y., Froguel, P., Tobe,K., Koyasu, S., Taira,
K., Kitamura, T., Shimizu,T., Nagai, R. and Kadowaki, T. Molecular cloning of
adiponectin / Acrp30 receptors that mediate antidiabetic metabolic effects.Nature
423: 762-769, 2003

(AdipoR1 )

Yamauchi, T., Kamon, J., Minokoshi, Y., Ito, Y., Waki, H., Uchida, S., Yamashita,
S., Noda, M., Kita, S., Ueki, K., Eto, K., Akanuma, Y., Froguel, P., Foufelle,
F., Ferre, P., Carling, D., Kimura, S., Nagai, R., Kahn, BB. and Kadowaki, T.:
Adiponectin stimulates glucose utilization and fatty-acid oxidation by
activating AMP-activated protein kinase. Nature Medicine 8: 1288-1295, 2002

AMP

Oishi, Y., Manabe, 1., Tobe, K., Tsushima, K., Shindo, T., Fujiu, K., Nishimura,
G., Maemura, K., Yamauchi, T., Kubota, N., Suzuki, R., Kitamura, T., Akira, S.,
Kadowaki, T. and Nagai, R. Kruppel-like transcription factor KLF5 is a key
regulator of adipocyte differentiation. Cell Metabolism 1: 27-39, 2005

KLF(Kruppel-like factors)5
PPARY



Serizawa, S., Miyamichi, K., Nakatani, H., Suzuki, M., Saito, M., Yoshihara,
Y. and Sakano, H.: Negative feedback regulation ensures one receptor ? one
olfactory neuron rule in mouse. Science 302, 2088-2094 (2003).

one neuron ? one receptor

Nature 428,362-364, Cell
116,636-637

Serizawa, S., Miyamichi, K., and Sakano, H.: One neuron ? one receptor rule in
the mouse olfactory system. Trends in Genetics 20, 648-653 (2004).

Miyamichi, K., Serizawa, S., Kimura, H., and Sakano, H.: The dorsal/ventral axis
of an odor map and odorant receptor gene expression in mouse olfactory epithelia.
J. Neurosci. (in press).

Satoh, N., Satou, Y., Davidson, B. and Levine, M. ;Ciona intestinalis An
emerging model for whole-genome analyses, Trends in Genetics, 19, 353-414 (2003).

cDNA

Yamada, L., Shoguchi, E., Wada, S., Kobayashi, K., Mochizuki, Y., Satou, Y.
and Satoh, N Morpholino-based gene knockdown screen of novel genes with
developmental function inCiona intestinalis, Development, 130,6485-6495 2003 .

200

Satou, Y., S.Imai K. and Satoh, N.  The ascidian Mesp gene specifies heart
precursor cells , Development, 131 2533-2541 2004
bHLH Mesp



Mesp 1

Mesp

Shintani, T., Kato, A., Yuasa-Kawada, J., Sakuta, H., Takahashi, M., Suzuki,
R., Ohkawara, T., Takahashi, H.and Noda, M. Large-scale identification and
characterization of genes with asymmetric expression patterns in the developing
chick retina Journal of Neurobiology 59, 34-47, (2004)

NT v
50

Takahashi, H., Shintani, T., Sakuta, H. and Noda, M. CBFl controls the
retinotectal topographical map along the anteroposterior axis through multiple
mechanisms Development 130, 5203-5215, (2003)

CBF1 NT
CBF1 BMP
DV

Fujikawa, A., Shirasaka, D., Yamamoto, S., Ota, H., Yahiro, K., Fukada, M.,
Shintani, T., Wada, A., Aoyama, N., Hirayama, T., Fukamachi, H. and Noda, M.
Mice deficient in protein tyrosine phosphatase receptor type Z are resistant to

gastric ulcer induction by VacA of Helicobacter pylori Nature Genetics 33,
375-381, (2003)
H. pylori 50 pylori
VacA VacA
¢ Ptprz
VacA Ptprz

Kamura, T., Hara, T., Matsumoto, M., Ishida, N., Okumura, F., Hatakeyama, S.,
Yoshida, M., Nakayama, K. and Nakayama, KI.; Cytoplasmic ubiquitin ligase KPC
regulates proteolysis of p27¢" at G1 phase. NatureCell Biol. 6: 1229-35 (2004).

p27 E3
p27



Kamura, T., Maenaka, K., Kotoshiba, S., Matsumoto, M., Kohda, D., Conaway, RC.,
Conaway, JW. and Nakayama, KI. VHL-box and SOCS-box domains determine binding
specificity for Cul2-Rbx1 and Cul5-Rbx2 modules of ubiquitin ligases. Genes Dev.
18: 3055-65 (2004).

E3
Cullin Cul2/Rbx1 Cul5/Rbx2

Nakayama, K., Nagahama, H., Minamishima, YA., Miyake, S., Ishida, N.,
Hatakeyama, S., Kitagawa, M., lemura, S., Natsume, T. and Nakayama,Kl.;
Skp2-mediated degradation of p27 regulates progression into mitosis. Dev. Cell,
6: 661-72 (2004).

p27 E3 Skp2
p27 Skp2

Kanai, M. 1., Okabe, M. and Hiromi, Y. seven-up controls switching of
transcription factors that specify temporal identities of Drosophila neuroblasts.
Developmental Cell 8, 193-202 (2005).

Developmental Cell 8, 133-141

Niwa, N., Hiromi, Y. and Okabe, M. A conserved developmental program for
sensory organ formation in Drosophila melanogaster. Nature Genetics 36, 293-297
(2004) .

eyeless/Pax6
BioEssays 26, 825-8

Yamada, T., Okabe, M., andHiromi, Y. ; EDL/MAE regulates EGF-mediated induction
by antagonizing Ets transcription factor Pointed. Development 130, 4085-4096
2003).
Ets Pointed EDL EGF
Pointed
EDL Pointed

10



Fuse, N., Hisata, K., Katzen, L.A. and Matsuzaki, F., Heterotrimeric G
proteins regulate daughter cell size asymmetry in Drosophila neuroblast divisions.
Curr. Biol. 13, 947-954 (2003).

lzumi, Y., Ohta, N., Itoh-Furuya, A., Fuse, N. and Matsuzaki, F.  Differential
functions of G protein and Baz/aPKC signaling pathways inDrosophila neuroblast
asymmetric division. J. Cell Biol. 164, 729-738 (2004).

aPKC-Par3

Kawaguchi, A., Ogawa, M., Saito, K., Matsuzaki, F., Okano, H. and Miyata, T.
Differential expression of Pax6 and Ngn2 between pair-generated cortical neurons.
J. Neurosc. Res. 78, 784-795 (2004).

17 1 7
2001
2004 4
21
2004 11
Distinguished Catania 2004 10
Scientists Award
2003 2
2001
2001
2004
2004
2 2004 12
15 2003 6

11



H13.5.22 | JST *H12
*
JST
H14.5.31 *H13
*
JST
H14.5.25 300 7
37
H15.5.30 500 18
31 2
62
H16.11.11 247 7
83
2002.12:
2004 .4:
2004.8:
2001.07
2005.01:
2003.09
2004. 6
WAVE2 2004.3:

12




(2004.3

2002.7

2003.5

2004.11:

15

13

2002.7

(2002.10

2003.6

2004.5: NHK

NHK

2002.12:

2004.12:

2005.2

2004.2



Slingshot

DNER DNER

30

flamingo

flamingo

Abrupt
Slingshot

CREST

14



»
®
(©) Hu
®
®

@)
2 ES

Musashi

RNA

FACS

15

Musashi

Hu



Sonic Hedgehog, Whnt,
Notch

Genetic dissection

GFP (I1s11-GFP)

GFP

16



saturation mutagenesis

nanos

nanos

CREST

nanos

17



nanos

N-WASP  WAVE

N-WASP  WAVE

N-WASP ,WAVE

18



N-WASP, WAVE

Pitx2 Nodal 1
Nkx2

19



MAP

JINK - p38 MAP Wnt

Wnt
ERK MAP

MAP

INK, p38MAP

ERK MAP

20

MAP

Wnt



AdipoR1 AdipoR2

21



1,000
1 neuron ? 1
receptor

locus control region (LCR)

22



MO

23

MO



NT, DV 50

Eph-ephrin BMP

EST Microarray

24



25



