





ES
= IH
%IOD 0
1
=2 0)-77'
fii )

(3
JE

+
7-|
)
7
E RN
B
T

*
MIEE
o R
)29

21

5
H R

IR
FiE
15
£3
E
= b

\ & 4

115
2
-
R
: BE_ M
Ll
i
f
¥
A




D -

JST ERATO ARERT FIRST
SREMBIEET VIO BERRERMIEETNTOS I




SEEPRNCEEES 1o
BEERACHS (HBIPD,EWSPD)

FERY FO—0S=aL—5—

Ha®
AEZ 2500
EUT thT

RESFEERNDEEE]
DBEBRECESNS

H2D@FRDT—5 &
>=ab—>3> iggzfEy bD—D(CEB
faRh 5, 2l - Fill UTEHAE T - BORHE

AEZEUT, HLXDESUDRTHEENDT—ID5. KEFRERICTFR - PHHRTEIHR |




KRIBDER

EE

(ZRIARE —————sssesssssssssssssssssssssss———) SR ARE

g /)
Y
FRIFIRRE Where?

NS

fZERIARE FRIRAARE

Here!

ERIREEN SIRIRIARENZE D EBHOP CRINIAEZFER I D

(Bifurcation -Induced Transitions)
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Signal not from statistics but from dynamics

Normal state

Disease progression

X Average values

Information on
\/ Individual variations
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(L.Chen et al., Sci. Rep., 2012)
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ARTICLE INFO ABSTRACT
Keywords: This paper reviews theory of DNB (Dynamical Network Biomarkers) and its applications including both modern
Dynamical network biomarker medicine and traditional medicine. We show that omics data such as gene/protein expression profiles can be

Healthy state
Pre-disease state
Disease state

effectively used to detect pre-discase states before critical transitions from healthy states to disease states by
using the DNB theory. The DNB theory with big biological data is expected to lead to ultra-early precision and

Bifurcation preventive medicine.

Tipping point
Early warning signals
Ultra-early medicine
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