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Skewed information propagation mechanism of elemental members® communication in
hierarchical evolutionary systems
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in vitro in vivo

We investigated information propagation mechanism in large size population that
consists of small size populations in which the elemental members communicates with each other.
Techniques for observing the evolutionary dynamics in the large size population were presented. A novel
concept of evolutionary dynamics that can be defined in several different fitness landscapes was
proposed. Neurophysiological experimental data (calcium imaging data) of in vitro and in vivo mice’s
respiration were obtained. We now pursue these investigations to develop mathematical models that explain
the evolutionary dynamics and the neuroglial network.




B X C—19, F—19. Z2—19 (GtH)

1. WHEBHAR S MO 5

T NED D DM R SRR A
TERZNTET 2EMIE L AT L TH DR
PR FIZ DWW T, ZOEHRIBIROHL AT
KT D EE T AT LGN R BRAR 1T 143 T
7RV, ARWFZERRRE T, KL YR AT
INEFAZ T & L TR 5 & &, /ME
AN ELEM I a=Fr—2 a3 lE
5 EAEH S KRB ER 2 ERICKRE B
MWL, KREEMSERICRIET R S
AT IR 5 .

2. WHEOE

R a S 2= —3 a U ERETR
AT "EELE" NdY, sl
T SATEIN BN S D & &, KIRBHER
IEBEFE R L R 2R L, REREIRIZE LI
fbIZ A F I 7 2L LTBIEEIND. 20X
) IR AL RIL, NS AT L9t AT A
O LT DK CTHMER S AT LD%
IZNTET . ARBFZETI, KR, HRESHE
DA D "I (skewness)" I[CEH L, FHA
YEF DR a1 & 8 F» D TE 81 72 B4R
PEEBHONZT B, Fi2, MOT A briA
Fxy FU—27 OFT)VE L THGREN O
R ZEA L, FET —% & OBEEOR A
DHRENEBFET 5.

3. WEDT Ik
ROF AT H T MTe.

1l

|

HETEH (1) : 2EBESADOERE ZIRHK
FEELTEEL, ZOMEEHAE.

FAETEE (2) « NEMNICHK T 2 AEEM
D KB IR~ DRI R A A

TAEEE (3) : M AR O RE L MmO
EWIZEKR T 2HEEN XA T I 7 A0
Al % A

FEEHA @ : WMOT AR H A MRy b

U— 7 2T ML LET — % Lok

EMAERAE.

Tl

4. WFIEALE

FHAEEE 1 EAEA 2B LT, T
A—HFEIZ LD ZRFEFFEO K& X &
IS LS E D 2 LN TE HIREER O
KBS AT IEAL, SE8Fh
INTA—=HEDH & T, NMEFRNIZBIT A/
i) a S = =4 — 3 9 v REER 2K
WXL TED L) Bl Rz b= o3 M»n
ERELE. £, MEHO B HREREEN
B DR 72 M E & RERIRTE « aik S
w5 & X, KBWREMEIRDOZEMEICK LT
EDOL IR E LTI ERE L.
(2, KEBUEMASERICB T DKo RO
B LTED L) e Ba RITT 0%

ERMICH D FiEEZRE L. REEA 312
BALCid, H7 20 58l ECRIFREFTY
\CHEITT DL E A 2 7 AL,
{EHIE AT I ADOH T EeT VOE~RE
57-. PAEIEB 4 CET A & LT,
invitro BRIE TH H AR MR U X AT AL HE
EHTDLHAET v MMEgHINGFREAICEB
WTC, Za—Brre7AbaY A FEikD
e U X AR O @R % wl AL 5 FEBR &
Tol. Bonmilcik3E, MRkY X4
EIcldT s =a—nr 7 A a1 b
EOMBEERET VEMBEL, ElT—x L
DOEAEMZTE L. FHREENSIE, 7R
[ =27 O N N 1 2 R T R O b ) R e
R ENT. £72, in vivo ¥ U AT
O R A SR IZ 35 H U 72 AR A B 21 52
BRA1TV, EHT—2 2R LE. Zhbo
TRAAFIEIRENC IS &, BUE, #(bF A
R ADOH TR EERNEBEET LV ENKO 3R
v N — 7 EF L ~D5E AT REM: D M E &
HHTWD.

5. FlpRFIRLE
CeEsEam=a) Gt 3 )

(D Koshiya N, Oku Y, Yokota S, Oyamada Y,
Yasui Y, Okada Y.: Anatomical and
functional pathways of rhythmogenic
inspiratory premotor information flow
originating in the pre-Botzinger
complex in the rat  medulla,
Neuroscience, Vol. 268, pp. 194-211,
2014. EHAY

@ Pokorski M, Takeda K, SatoY, Okada. :
The hypoxic ventilatory response and
TRPA1 antagonism in conscious mice,
Acta Physiologica / Acta Physiol (0xf),
210 (4) :928-938, doi:
10. 1111/apha. 12202, April 2014. ##t
A

® Hiroshi Someya: Striking a Mean— and
Parent—-centric Balance in Real-valued

Crossover Operators, 1EEE
Transactions on Evolutionary
Computation, Vol. 17, No. 6, pp.
737-754, doi:

10. 1109/TEVC. 2012. 2200255, December
2013. &HAY

(%) GH1 51F)

@O K B, B HE - EEOMSL R
RIS %k 2 AL R R A b, FHIE
Bl TS AT A - HHREM E 43
[BIHIFE S AT Ly VR Y T Lk
#£, Cl1-4 (6 pages), =M LEKY (b



WEE), 3 4 10 H-11 H, 2016.

W RE : BEx ZiRReIC s 1T B R A
W DR & Z OFEF#E. HAN
Bl s 3G A 25 64 R
W, 4dRE. 2016422 A 21 H. 34

AR I, e WS, e B, 918 |
i1 oy fREA 2 O Tk R AL A
BT 2 8 &AA 2 EREAL, S8 B
SRS AT & AR 55 8 [Bl=
VEa—TF—ath oA TV
ARFFELS T Am SCEE, pp. 50-53, BLAZ
IKEBERFIREX ¥y %2 (K8), 12 A
18 H-19 H, 2015.

Y. Okada and Y. Oku and T. Sasaki and
C. Vivar and S. Yokota and K. Takeda
and I. Fukushi and I. Yazawa and H.
Someya and Y. Tamura: A novel model of
respiratory rhythm generation: a
mechanism by interaction of
intrinsically oscillating astrocytes
and neurons , Proceedings of
Neuroscience 2015, 808.01/W2, Society
for Neuroscience CKEMRESRFL),
Chicago, USA, Oct 17-21, 2015

Rei Matsumoto, Hiroshi Someya, Tomoko
Kashima, Yukiko Orito: An Efficient
Interactive Evolutionary Computation
with Partial Solution Evaluation: A
Case Study on Menu Planning Problem,
Proceedings of the Workshop on New
Directions of Evolutionary
Computation and Intelligent Systems
in 2015 IEEE Congress on Evolutionary
Computation (CEC2015), p. 26, Sendai,
Japan, May 25th, 2015.

Okada Y., Takeda K., Someya H., Oku
Y., Miwakeichi F., Ishiguro M., Tamura
Y., Pokorski M.: Astrocytes mediate
short—-term plasticity of breathing

Proceedings of the Experimental
Biology 2015, B342 659.14, Boston
Convention and Exhibition Center,
Boston, USA, 28 March — 1 April, 2015

HEF @, e e ATAEmY AT
LZB T HEBRE 2R LA RO
FE, LRSS 8 I LEHEY
SWFIEE SETEGR SCEE, pp. 15-19, H4JiE
K% NELFro &2 (HED), 3 A5
H~6 H, 2015.

K B, Yer flE o7 S ED
FHHIZB T 2 RE D 7= OFEE

R OiER, ERFE BT - W

®

VAT LAERPI KRS TR SCE, pp.
613-618 (TC12-11), EMRAKZE, FHUR
WYL, 9 3 H~5H, 2014.

e B, I BmAs -, R flE
E2 VA AT P IS STO Y VAL
HIEFIE S S REo g, ERFER
T - TG - VAT AEM KRS A
A, pp. 607-612 (TC12-10), BHRK
2 BHURRAIL, 9 H 3 H~5 H, 2014.

AR My, Jen 18] kEERE LR A %
FAWTZRSLAERR v AT AT DL
i, BEXRFE B - HW - VAT A
FFA KRS FIHZRN S, pp. 1765-1766
(PS1-6), BIRK5, BEURAAITH, 9
A3 H~5H, 2014.

Yasumasa Okada, Isato Fukushi, Kotaro
Takeda, Yoshitaka Oyamada, Yoshitaka
Oku, Fumikazu Miwakeichi, Hiroshi
Someya, Makio Ishiguro, Yoshiyasu
Tamura, Mieczyslaw Pokorski :
Post—-hypoxic potentiation of
breathing is induced by sustained
activation of astrocytes, Proceedings
of the 54th Annual Meeting of the
Japanese Respiratory Society (28 54
B H AR ZR 5 SFirel s
5 ) (Vol. 3, No. 357 (2014.5.10)),
JRS54-0063, KRIRERE=H#S (77 %
2—T7KR) -V —HeaAYLETL (K
BRi), April 25-27, 2014.

HK B, Y i) EREREE TV
FTY XN DYV v T EFEHR
Z A= OFBHT, FHE Bl E S

AT Lo N D A S
(SICE-SSI) 2 7 2 4, SS11-6 (3

pages), Y7 Yikifi (KU,
11718 H~20 H, 2013.

Py tE  EREAEET VT Y X L
BT AELERRX EBFOLRZID
thi, RS B - HW - VAT A
Y (e AT AEINEES) & 23
ATV b e VAT L s VR
Y . (FAN2013) G 78 i SCHE, pp.
371-375 (ST-13-102), JUM KFIE -,
mRETH, 9 A4 25 H~26 A, 2013.

Yy 15 SR EICER Liz3EK
HRIE N AR — & DELR, L HAT
2 F5 PR EAS R
4, pp. 126-132, EE TR (i
JE), 94 12 A~13 A, 2013.

—

Y. Okada, K. Takeda, Y. Oyamada, Y. Oku,
F. Miwakeichi, H. Someya, M. Ishiguro,
Y. Tamura, M. Pokorski: Post—hypoxic



potentiation of breathing is mediated
by astrocytes, Proceedings of the XI
European Meeting on Glial Cells in
Health and Disease (Glia, Vol. 61,
Issue Supplement S1-S216), T06-16B
(S105), doi: 10. 1002/¢glia. 22530,
Berlin, Deutschland (Germany), July
3-6, 2013.

6. WFZEiE
(D) BT e

Yugy 1#E] (SOMEYA, Hiroshi)
TRERE - R TSRES - HEas
e FKE: 00333518

(2) WF7Esr a3

[MH Z&5 (0KADA, Yasumasa)

MSTAT BOE N E SLIE BERRE AT 1L =
H#— (WRMFE| v ¥ —) - BRAEBSN
R - BR

E#FHES: 80160688



