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Physico-chemical mechanism of tactic movement in an amoeba
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It is very important for living organisms to decide a direction to go in response to an external
stimulations. It has been experimentally reported that the Physarum plasmodium changes the fre-
quency of the actomyosin contractions, and decide the direction according to the responses. The
actomyosin contraction corresponds to time periodic changes in concentration of chemicals, such as
ATP and Ca®t. On the other hand, such a tactic movement of the organism is established by the
mass transportation of the protoplasmic sol, generated by the actomyosin contractions. However the
physico-chemical mechanism has not been clarified yet. In this work, we construct a continuum model
equation and consider the mechanism in the framework of the nonlinear dynamics.
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z:=(2,y) €[0,L;] x[0,L,],t > 0. (3)
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LIRET 5.
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758 = Digzx +s =35 (5)
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7 DYRETRIZIE U T s EFMIANICERT 2L RET 5. MIBEATRIORERIIMEERIGI
LOoTERINBZEBBEINT WS, XL, IV DAL A VBRENEL LAYV HETSZ L
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&‘i f(C, (p) = —kVnC(cv ‘P) + kL(Nc - C), g(cv 90) = KQ(nC(C» ‘P))(l - SD) - kESOV ZZIT KQ("C) =
ko[K.nc(e,0)/(1 + Kunc(e, )], nele,o) = [1 + 0.17(c — 7.5))(a0 + a1 + azp? + azp3) THB. /¥
AR CHAWELDLRAUMEL T 3.
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B 2: (a)(c) BB L TRRIITNEN S-site B LU F-site I2B1F % z & c DEFRF. (a)ry = 0.8, (c)p = 1.2.
(b)d)t=201cBFB DT 774N ((b)7, =08, (d)nn=12).
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ZITQ, JRBBE LI E BB, t, IRBBEEIEIRATHSD. 2T, =20, 9 =
[0,82) x [(Ly — 6)/2,(Ly + 6)/2] £33 (6,62 XNXWVEDTES) . 7 1% (7) ORBHEOBERTH 2
e, n ANEWILRERBERTHL I L2 EKRT D, 51, O, % Ssite (Stimulated site), Qy =
[Le — 62, Lz] x [(Ly — 6)/2,(Ly + 8)/2] % F-site (Free site) MR 2295 (K 188).

B2(a)ldn =08 LALEDBEEREETHS. BLlt=t, »S5HROBELHVBERLTVWEI L
Bohd, £, HEEREREIRET S LHIMEE BRI, HIEATETSREIBEINGE, —
7, S-site 2B BIRBBEMOBA LD /NI TEEHMEOBEAVEADT 2RFIBEINS. EE,
7 =12 Tl S-site IZ BT BHEDEADRFFHNIZEVVEEZ L 22 L BBREINSE (K 2(c)(d). TS
2, BEUALET VI Matsumoto 512X > TRONERE2EEMCEHBRTEZ L Aibho k.
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LTV, NIRA—RY—Fi7okMR, cORBOXEX LHAEA 2 ITIXZIZHFIOBRESHZZ L
Bhhd. Lrl, 5—SHEARAAT c DREFPHEREAOEMIZL DL THEEZEZ 20N
ICeRBERTIEDIIRBFNLRBTNBBEIIRILEIONS. ZOMERSHOBEL LTRINT
w3,
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