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—BER (cyclic AMP) 21REWE L TAEFRERICLIoTEST S B[ . £4
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5 (GEALYRER) . 2H LT, RVHBICH 2L oMl —5ATICET A LD TES.
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FTA2 Y (slug) L bFIEN S, BEMEES KOS 134K I3 pT5 [2),[8]. &5
WCREEYART IR & 2T TR O S PERE A3 — 4 ERE W [2]. T hidBEIEOFIR T
Ml 3bL T B Z &I kB, BEMEHEIEK 1/ 4 oMl FEFMIzCOMEL TB Y,
BT FEICTFERTHRLOE 5.
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V.v=0 inQ 2

ADREABIBNOHYEVORT, px ) FENTH 5. R (2) iEk 0 HREN
T, WAEOEHTH—EOMEELH O LERTATH 5.

B C 2B\ Tid, HE vOERES IERBECBE T2 EREE ICHEL (TN
Eabhwv., b)VEDPDOEREALLTENp CBT2ERFMIVLETHS. HEIC
ERERIRLE D O sheath DML ZRB L 2P 2o %w, Ly L, SZTREN
pRERIBWT—EL LTEHEZITIZLIRTS

D =D, onC 3)

EREY ) £ BRI 2 bnhid, X (QD), @QRUEBHREMSE Q)L ) E5K0NEE O
BROEHZEMBLZLITES,

EXE) J1 4% cyclic AMP DEBOF I  LIRET 5 &, £ 5B 720121% cyclic
AMP DfE5DY) L— BT I2ReEV SEBLENHSD. LHL, S TREENZD
ROEIREX. BRI KBY B R—AX—% —MBOMNEE x, £T 5. x, il
BerBEAkt2EL), FMERBZOEST 22T TREHNLZLT. #-T, EF50ED
LZEEIBEEPOBICL LT LT, BEBNIER—2 X2 —H —HE %W
Twé:tﬂ&%.%C?%ﬁxf%ﬁﬂﬂmuf&f%@ﬁﬂ%mwTW6tT%.
72, fFOREIRR—ZAA—I-HBELrSOE#H I PO —ElfEROLTS.
THODLAUE x BT LBBHIEIRONICL - TEHEZLNS

f=f
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|xp—x|
)ﬁgﬁﬁfﬁﬁﬁéhfw&W.ﬁof,ﬁuﬂnﬁgfﬁitfw&w.L#L,E
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V2¢ =0 in Q (6)
¢ =-Lix,—x -2 onC )
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FLTR=AXA—H—MBoOEEITRAICL>THRT S ;

Xp=V(Xp,?) (8)

T THEAMRITER BB T 2B e Rk0ED. BRCIFELELT —EHEV TH <
ETAH, BRELDICECEERTRS L, BROFEKITZO0, NHOREEIZIV=v-V &
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~

¢$=¢-Vx

EBLERG) &Y

V=v-V=V(p-Vx)=V¢ =Vg 9)
F7:306) &0
V% = V2% = V¢ -V-x)=V2 =0 (10)
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WZoWTEZ 5.

FEMMBLO BAGR L) OBBHOKRE L % £, TERTHREOEMAIR YY) 05X
BHoRE2E fLbel, BHHoHMEMFEMBEE b -2 X =4 — M0 HH% [
WTWBEFH, 1720, FEFMBOLPEBEINIVPREVDT>fThbb. Ok,
EFE I OKEVFERMIELR— 24 =7 —HBOEL I, MEWTFERFHRIGE L
BETAHTHAH. 2OFBFMBRERITEMRMEEY S 228K L PERTHE?S %5
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WHEBOF M) , THDH. InoDA—KOFERE ERRKRE (6) WERTHEED
N5, BEMEERE OB (FEESH, BLUKMMU 2D sheath # M LILITH LT &
HEHL) EERICVNDL I ETERICAVERI/ONSLTHA ). (REOHRIIO W
TR THERINTVD, TOEFVTE) ZEPIO2VTIEKREH) .

HFTIIREINTVABEHEOEBRICETAREE TV ([11),[12]) &, wFhib &
BT IC cyclic AMP DREAEFE L TEMRSZFNCE LT ELTwA., LA
L, BEMEPICHEICHE ST o 2O D L 9 % cyclic AMP DEENE D S & i3
Zz2I1Z{ v, cyclic AMP 5D L —%EFNVELLTENIZ & o TEE» LBEME, X
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ABSTRACT

Mathematical Model for Movement of Cell Aggregates in Slime Mold
Tamiki Umeda and Kei InouyeT

Kobe University of Mercantile Marine, Fukae-Minami-Machi, Kobe 658, Japan
TDepartment of Botany, Faculty of Science, Kyoto University, Kyoto 606, Japan

The morphogenetic movement of cell aggregates in the cellular slime mold
Dictyostelium discoideum is studied using a mathematical model. In the model the
cell aggregate is regarded as a "fluid" capable of actively moving against resistance
with its own motive force. We assume that there is a pacemaker cell in the
aggregate and that the motive force at each position is directional to the pacemaker
cell. This can be regarded as an approximation that the speed of signal propagation
from pacemaker cell is constant and sufficiently fast to be considered instantaneous
compared to the speed of cell movement. The moving boundary problem derived
from the force balance equation has stationary solutions in which the aggregate is
an ellipse, with the pacemaker at one of its foci, moving at a constant speed.
Numerical calculations show that the cell aggregate, as it moves, changes its shape,
which appears to approach an ellipse. If the cell aggregate consists of two cell types
differing in motive force, the cells with a larger motive force sort out to the front and
the whole aggregate elongates. The results agree well with some aspects of the
morphogenetic movements in this organism, and will provide a useful tool in
elucidating its mechanism.



