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(FEREERD) Synthetic biology approaches to new understandings of gene expression

network
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Kyoto University, Career—Path Promotion Unit for Young Life Scientists,

Assistant professor
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(E30):
I have proposed and carried out three projects: (1) Creation of cell patterns, (2) Development of a
transcriptional tracking method, and (3) Recreation of the transcriptional ripple effect. In the

project-1, | have succeeded in creating a "signal propagation cell pattern™, where a gene expression
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signal propagates to the neighboring cells. This work represents the first creation of a cell pattern in
multicellular organisms and will serve as a foundation for more complex artificial gene networks. In
the project-2, | tried multiple methods to cause genome mutations in proportion to the frequency of
transcription, but none of the methods served the purpose. In the project-3, | inserted the promoter
sequence of IEG into the genome, but the inserted sequence did not cause the transcriptional ripple
effect. However, the genome modification methods | investigated in the projects-2 & -3 should be

useful to create more complex gene networks in the future.
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A= (E EARNDORNELE THRESND =0, ARAETHLM > F=&HX. BEBED
INA—UBBICHLTRBEEZDEDTH D, Ff-. AARTHONF-ALEEFRYENT—IDER
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Synthetic Signal Propagation Through Direct Cell-Cell Interaction.
Sci. Signal., 5, ra31 (2012).

Matsuda M, Koga M, Nishida E & Ebisuya M.
http://stke.sciencemag.org/cgi/content/full/sigtrans;5/220/ra31

A fasting-responsive signaling pathway that extends life span in C. elegans.

Cell Rep., 3, 79-91 (2013).

Uno M, Honjoh S, Matsuda M, Hoshikawa H, Kishimoto S, Yamamoto T, Ebisuya M, Yamamoto T,
Matsumoto K & Nishida E.

http://www.sciencedirect.com/science/article/pii/S2211124713000053

Stemness-related Factor Sall4 Interacts with Transcription Factors Oct-3/4 and Sox2 and Occupies
Oct-Sox Elements in Mouse Embryonic Stem Cells.

J. Biol. Chem., 288, 5027-5038 (2013).

Tanimura N, Saito M, Ebisuya M, Nishida E & Ishikawa F.
http://www.jbc.org/content/288/7/5027.long

ABL1 regulates spindle orientation in adherent cells and mammalian skin.

Nat. Commun., 3, doi: 10.1038/ncomms1634 (2012).

Matsumura S, Hamasaki M, Yamamoto T, Ebisuya M, Sato M, Nishida E & Toyoshima F.
http://www.nature.com/ncomms/journal/v3/n1/full/ncomms1634.html
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CIRA seminar, Apr 17, 2012, CIRA, Kyoto Univ.
Miki Ebisuya, Reconstitution of cell patterns that are driven by Notch signaling.

SEMITFEEIE R, Oct 2-5, 2012, OIST.
RRER, MBI —F/ Ny EEEIZ &S HIREE a5 0 HIfH.

Riken CDB seminar, Jan 24, 2013, Riken CDB.
Miki Ebisuya, Reconstitution of cell patterns that are driven by Delta-Notch signaling.
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The first annual Winter Qbio meeting, Feb 18-21, 2013, Hawaii.

Mitsuhiro Matsuda, Makito Koga, Eisuke Nishida, & Miki Ebisuya, Construction of genetic circuits
underlying Delta-Notch cell patterns.

iCeMS symposium on Theoretical and Computational biology, Mar 1, 2013, Kyoto Univ.
Miki Ebisuya, Reconstitution of genetic circuits that generate multicellular patterns.
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H AR PR 4 26 50 1443, Sep 22-23, 2012, Nagoya Univ.
HFE A, MDD SH— %D T f2 AR 1 R O,

2012418 -2A 18 The Second International Young Scientists Career Development Organization
Symposium REARFZHMREE FHLEKEHRL Analysis and synthesis of gene networks
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