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In this project research, we aimed to clarify the mechanism that generates the
skin pattern in animals using zebrafish. At the point of beginning, it was already known that the skin
pattern has the nature of Turing pattern. However, the details of the cellular mechanism remained almost
unknown. Following the prediction from the theory, we identified the cellular behaviors and the related
molecules, and finally figured out the cell-cell interaction network that is compatible to the necessary
conditions for the turing pattern formation. Although there are still left unsolved some interesting
questions, for example, the in vitro pattern formation or the involvement of gap-junction, we concluded
that the major part of our project has completed.



deltaC-notchla

notch
DAPT

deltaC-notchla



Tur ing®[FIR = EmI- 3
HEER HienT = R%E

Notch
'J%s K Notch

> T—

tuning

Anmai | zoveansn
sin | sin

Zebrafish

*Simulation

cell journal

trends in genetics

11
Fish pigmentation.
Comment on "Local reorganization of
xanthophores fine-tunes and colors the
striped pattern of zebrafish™ Science
2015 348(6232):297
DOl 10.1126/science.1261947

Is pigment patterning

in fish skin determined by the Turing

mechanism? Trends in Genetics 2015
31(2):88-96

DOl 10.1016/j-tig.2014.11.005

Rotating pigment cells
exhibit an intrinsic chirality Genes to
cells 2015 20(1):29-35
DOl  10.1111/gtc.12194

Hiu Eunice Lau
Parichy DM
Involvement of Delta-Notch signaling in
zebrafish adult pigment stripe patterning
Development 2014 141(2):318-24
DOl 10.1242/dev.099804

In vitro analysis

suggests that difference in cell movement

during direct interaction can generate

various pigment patterns 1in Vvivo

PNAS(Proc Natl Acad Sci U S A.) 2014
111(5):1867-7

DOl 10.1111/pcmr.12192

Parichy D_M.
Tetraspanin 3c requirement for pigment
cell interactions and boundary formation
in zebrafish adult pigment stripes
Pigment Cell Melanoma Res 2014
27, 190-200 DOl 10.1111/pcmr.12192

Eom, D.-S. Melanophore
migration and survival during zebrafish
adult pigment stripe development require
the immunoglobulin superfamily adhesion
molecule, igsfll
PLOS Genetics 2012 8(8)

DOl 10.1371/journal.pgen.1002899

Pigment pattern formation by
contact-dependent depolarization Science
2011 Vol. 335 no. 6069 677
DOl 10.1126/science.1212821



43
Mechanism of skin pattern
formation in living organisums MBI-Japan
Joint Symposium 2 - 4 December 2014 on
“ Mechanobiology of Development and
Multicellular Dynamics” 2014 12 3

( )

Turing pattern without diffusion
JSMB/SMB 2014 2014 7 29

( )

Turing pattern formation in the
skin of living fish 2nd Annual Wintrer
gBIO meeting 2014 2 18 USA

Pigmentation pattern Mechanics
and Growth of Tissues: From Development to
Cancer 2014 1 15

( )

http://www. fbs.osaka-u.ac. jp/labs/skond
o

@
KONDO, Shigeru

@

®



