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Self-replicating Pattern® {51l

hdlb]
SS

8.0 min

Cel’e

10.0 min 11.0 min

PHRTBZRYIL

a spot. The flow l:r_an.me'

d}|. Each frame iz 3

Lee & Swinney, PRE (1995)
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Self-replicating Pattern |

FIS (ferrocyanide-iodate-sulfite) reaction: A bistable system of high
(white) and low (black) pH.

light
source

620 nm)

polyacrylamide gel 0 min 4.5 min

8.0 min 9.5 min

Lee & Swinney, PRE (1995) e 11.0 min

FIG. 10. Self-replication of a spot. The flow rate is 148 m<"h and the gel is
02 mm thick [as in Fig ldIEachfrﬂ._me '3-_1‘-13‘_1:!:'.



Self-replicating Pattern |l

Farady surface waves
(stripes and squares)

MR RTRRE2—F) DE

EH IR E) (Ebata & Sano)



Self-replicating pattern® =S HLERET )L
FitzHugh-Nagumo (FHN) model: E. Meron et al.

(nullcliQ}es)

u =u—uw —v+Viu
v =e(u—av—a,)+oV>y

u: activator, v: inhibitor - Bistability

Front Dynamics

front velocity C: C = C(x) k=1/R
y C
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Local Activation + ! u:activator
Long Range Inhibition j&
B F 08496 FRTE D A A : Z2 R o o ok TR TE ve inhibitor

u= au— bv+ Duvzu, (a,b,c,d > 0)
v=cu—dv+DV?’v, D, << D,
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Development of Cell is Irreversible

Totipotent (? Zygote
@ Morula
»l, Ectoderm
Pripoten O oo £ G
- PGC—EGC Endoderm
/ l \ In vitro

Waddlngton S Eplgenetlc Landscape

Ectoderm, mdarmll Endoderm
Multipotent @@@355 SOICPHEACICP;

/> W/
senilnshasias

st
Organs ii%@@ﬁiiww
In vivo

Indifferentiated cells



--Why iPS (induced pluripotent cells) cells become
pluripotent by adding only three genes --

« 30,000 genes can be activated by 3 genes
« 3 is enough to create infinite complexity
Examples:

« 3 variables are enough to create Chaos!

* Period 3 implies Chaos
= However, Chaos is not robust in general !
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Two Major Possiblilities: #1

downstream genes,
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Two Major Possibilities: #2

DNA methylation and chromatin remodeling

DNADFHMNFEEN S E D (Transcription Activity)
DNADHTIEFAFIVIL 1015
JORFUMEIZEY >2000 DL O THlEEh 5,

§ e " pF ALISEYERR
T VOEBHAR

Aby
Mt?{t

ol ® N
B0z 51k
hﬁﬂm L
- BEEE OvF 8%
- BEHS
L

H1@50%F L UETVY
TR F MEERIIMEGT IR THE

IH=XLDARE TS Mo TULVELY
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