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Localized elevation of [Ca®'] induces pseudopod formation in Amoeba proteus
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and Kohei HATTA (Graduate School of Life Science, University of Hyogo)

SUMMARY

Strong arguments have been made for the role of intracellular Ca®* concentration ([Ca?']) in amoeboid move-
ment. Results of our recent in vitro analysis have suggested the importance of increased [Ca®‘] in formation of pseudo-
pods. In this study, therefore, we re-examined the [Ca*"] distribution in cells of Amoeba proteus. Our present result indi-
cated an increase in [Ca®'] at a region where a pseudopod was later formed. In addition, localized elevation of cation, us-
ing photoactivation of channel rhodopsin-2, induced a pseudopod. Viewed comprehensively, the present result strongly
suggests that the localized elevation of [Ca®'] is closely related with formation of pseudopod in amoeboid movement.
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(B8] BHRAEERT A —TH D Amoeba proteus
MM E R > THEBZITON, EOAH=A LT
DWTIEARAZREMNZ N, A proteus 75 HEE L 72
JABEZT 7 FUBEAE L TR, Iy Ul t
BELZ LRI E, T7F07 40720 M3
M SIREES 5 Z EBRR STV D (Kawakatsu et
al)y ZOFERME, Ta I TFO X 5 2afliiigd 7=
72o  Tin vivo IZBWT, BFEGT 7 F v Ii3HlagED
BEE AR S TWAN, BT AAF L BHNEBIE
WMATDE, T7FUNMEET 5, RELT, £
DEST OFPAEDOFREAET L, MIaNEIZE > T
OB LH SN D &IRIT, TOEDITHRE
BIA L, ENEREND] . ZORBAIE LT
UL, BRI CHA S T AL F U BED 5
DRSNS, HHRARET A — 2B 5 [Ca™]
IZAII PN 2K TRV (Cobbold, 1980), #2URHE TRy
(Kuroda et al., 1988; Taylar et al., 1980; Gollnick et al.,
1991) LW O HENRH D, MO FTHFRTO—KH) 72
[Ca¥] ® EF LG SN TWAED, U NTERICHE
SN D EIE S TO LR TERL, 24T L
AR & OB LT B 51 Tldiev (Taylar et
al., 1980), Wz, BUEIEHERD [Ca®'] EF-ITBEH
MR T DL XIZHABNDHEVIWMEDLH D (Gollnick
et al, 1991), FA7=H1%, ZOMELEFRIET D720
IZ [Ca¥] DDA A=V T EiToT, S BITHIE
YWD TFFH o Fy XN THDLITF ¥y rLa RSV
(ChR2) (Nagel, 2003) % FHVNTRA A > & JERIKI 4
MAIZIRA S5 Z & T ARE DL & R E
B SED 2 & 2RRT,

[iE] A. proteus I3 KCM Y& (0.7 mg/l KC, 0.8 mg/l
CaCly, 0.8 mg/l MgSO,-7H,0) H TH: L, BIZ (Al
Tetrahymena pyriformis %5 & L CH %72, FEBRIZIX
T AL EAURIREEIC LT 4. proteus A=, [Ca*]
DO FHAEIZIX Fluo-4 & Fura Red (& H 1T Invitrogen)
W, MRIEOWER 5 mM O/KEIR & BME
FHZ RO T A= NICH A LT, BlEITRES L —
W —BAMEE (Zeiss LSM 510) TIT-> 7= (bt 488
nm, it 505-550 nm 35 X O 570 nm A L), 505-550
nm & 570 nm LA BICB T D HNHEE DS, [Ca
B LU7-, £72. mChR2(N134R)-EYFP % WA
GRS 5 Z & T ChR2-EYFP 3881 L 7-#f
M3 7z, Ml KCM @ik A L, B0 B B 8
(Olympus, BX60 F721%. Zeiss, Axioplan2) % T
Bl LT,

[(#ER] #eh v v MaREEFNT [C¥] A
BRANTRER, IR MR SR D LIRS, K
B EAL D [Ca*] 28 EF L 7=, ®IZ. mChR2-
EYFP %3 A L7z A. proteus 8B LIz L Z A,
BN EFT H/EANERETET ML, Zhic
Mz TSR THEENBIE IR MR H - 72,

ChR2 #I%E (FEK) Z M LR, mi#E ¥ ChR2
FEALTWARWIEE FEEOEEZ R L, %EIX
ENEFERDEHER LT, Lo T, LTFTOER
WIEBEZ AW, Milto—8%25 1 PEFGELET
2OV ARG U7 e, BREER Y D O BERL AS — Y
W Lo B EN B S, —J, Milzo—
ERICH A & R RS L7254, ChR2 Z3HL L
TRV & [RERIS, HIE PN O R O i 23—
HEIE L, 20BN Y= 5 WET~ & MiEix®
L7,

[F] ChR2 Z%H L-MRICB W T, HFEIEITx
T DFENEA LIz D382 R T D/ alighic,

Ml micEtnmERInNzMBrEcho-, 20z
ENBWIEE IS H/NALSN DTS BT A N
IS TWB EEZBNDN, TSk
RO HIIEN 72D DNT 5720, ChR2 & FEH
L7 AR BRI 21To Loy ha—L L
U2 RT3, 23T A proteus DSAREFOEH
L& 7% — (Harrington and Leaming, 1900) M%7z 5
XXk oT ChR2 DIF=b &N BbIN=Z &M
FHIATHDEEZLND, EREROKE Tl ChR2
OHENITBE ST HF A NRFIC EH Lz
ZETIRENFEINZEEZOND, ST T2
EBRTIIEEE —FICBR S E D Z L ITRII L
3, TR ST AR RN MR 28 E e A R B LT <
DI TR otz TDOIEMND, T A= NN EH)
FREEZ LB, IEERO®KIZ, BRHAT v
Nd DA R I N, F/-. SEHAWVWEZRT
1% ChR2 ZIHMALERTZBED [Ca®t] ZHlET D= &
ITHRZR Do 72D T Ca®t DALISMT S Na* D
AN ETIRENFE I NN H 5, L,

[Ca ] A A=YV 7 DOFER LY, Ca®F DAL
R EFHE L TWADIRENREN, Lo Z &b
[Ca®] DA EF IR IGRE FHET 5 2 LA
<R ETZ, ChR2 ZHBLIHE 5 &, [LEORRH &
T CIE TR B ET DN TELDT, 2D
RIIMETER D ER D A T = X LRAICE I TH D
ZERHIRERND,
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