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SUMMARY

The contractile vacuole (CV) is an organelle particularized to osmoregulation in protozoa.
However, the understanding of mechanism of water uptake is still poor. The aim of the present
article is to review the mechanism of water accumulation by CV in Amoeba proteus.

To visualize the dynamics of the CV in living cell, we used a styryl dye, FM4-64. Just
after systole, the CV membrane was flattened. During diastole, a few vesicles were formed from
the membrane and they fused each other before reformation of CV. Staining was maintained dur-
ing continued contraction cycles. We conclude that the CV membrane is maintained during the
CV cycle.

Based on the water permeability, the presence of aquaporin in the CV membrane has been
predicted and we succeeded in cloning an aquaporin gene from A. proteus (ApAQP). Im-
munofluorescence microscopy with anti-ApAQP antibody revealed that ApAQP was localized on
the CV membrane and the vesicles around CV. This is the first success in explaining high water
permeability of the CV membrane by aquaporin. In addition, we found that V-ATPase was highly
concentrated on the vesicle membranes around CV. These finding suggest that vesicles are in-
volved in generating the osmotic gradient via the activity of V-ATPase and that water moves into
the vesicles along the osmotic gradient.
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1. [FL®IC

JRAEEN X AXAEND  (contractile vacuole, CV) & T
DRk 72N NS B K o TRBIEFAT 21T 5,
VTAE . MRS Dictyostelium =<4k = s Paramecium|iZ
B TULHE KA A 1K (contractile vacuole complex,
CVC) B v/ oA HIMREIZ D W T
SN TS (Clarke M., et al., 2002; Sugino K., et al.,
2005; Wassmer et al., 2005) , L2>L7e23 s, YLifE
~OREFEEREC SOV T S 2 ST R,

Amoeba proteus (LA F7 A — %) (& ‘7 A — il
B THEVICHLALTIED DM, TAL LIRS
72D T A= OIHER Thd, 7 A — %
2156 b, EE20~30 pmDERIRIEE % &
5, TOREZPIT, JF BB T TOHRAME - 8
ZICHW L CTWD, F7o, IUHEME ML R eI E E
EINTELT, BHICWMYHT I ENTES, Th
D ORFEZTED L, IHE~ DK EREBEAE O B %
B LML EZIT> CEZDOTENIZOWTERHT
%, WHERE G ESRICET 2>V TiE, A
HIEmsHE L & Bk &S0/ (Ishida and Tomi-
naga, 2006) #Z&EIZ L TV Z/E & 720,

2. IRERE D RHEIRE

FABYORME D Z X AR VAt — A
(spongiome) & FE{EN 2 /NiECE KA IE 1T IR D P =
LT % (Patterson, 1980) , 7 A — A % &1
BB CHE LR, ToENIciZZ o~y s
v (#3950 nm) DFENERTE L (KIA) . £
7o ZONT 7 VIR AELAE LT D X5 T
Z71- (K1B, KUY) , ZDOZ LD, T A=
FERITIRERIEE & R 7 VBN BRER S, Ry
ARG L, KEERHITLIZERnEBExLN
77

BA1. U D B i

Ay —)bs3—_ 500 nm(A), 100 nm(B).
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BT, JEABHEEE Lo T A — & E 7B
THIZE LT R, MR & G R e 28 [ B L C
Wo e Db D BENBIE S e (UNIR i+

(FRFERF) L OIEHZE) o &5, IUHE L

(CV pore) 43 12 1338 M0 a I £ 12 & 2 B A

(glycocalyx) M. & 7eh-o7z,

3. INFEROERE

T A =S OUHERITIREE % ISR T OER N 7
MEL, ZNORMAET LI ETHUMERIND Z
LM & T Db (McKanna, 1973; Patterson,
1980) , L2>L. AEAEWNICEIT 5 IHE OB IZA
LMCENTWVWARY, 22T, =2 FHA b—v %
D kL —H—ThH DHFM4-64 (Betz WJ, etal., 1992) %
HAWTT A= a0 ARG 21T > T, £ O
B, e AR REINTZOT, ZNEFHL, s
RN 2 IUEIROBYRE A ffdT L7z (X2) , I
MEEZ, BEAEEL, FEWT, ZOEENDLZE D/
AR STz (K2A) . ZH G /alEs s L
THEL, HREMRH L TWAEETHLEERLR) -
2o £ D%, /MR E S LAEVE L CIUHE I 23 FE O
mEn (K2B) . 2~40 0 CTELEZ®K (K
2C) | UHE L7z, INHEE ., 2 TOENR~NT 7 ik

(2. LAl O BIRE
AL — LN —

(Nishihara et al., 2007)
20 pm,
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3. ULHERE % B el = — R b O BEM BB S
(A) LETHMEEE (B)
A —)Ls3—_ 20 um(A), 2 um(B)

FTHMNEIMIZONWTIIA B OMETH D03, ILHE

Rl ZAST LA & 72 0 | R CRIBICTERE 2 28

XA TCKOER-PHEITH> 2B bhoiz
(Nishihara et al., 2007) .

4. PEREEESTCET—X FOESR

T A —\Hl % PercolllZ X % F A ECIE O
WS, IR R SR A, 2 — 2 M &S
(K3A, KUY, WifEk) , ZoRIT—X FN&2&ET
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2 EnD, FMENICENTHIERE v 7 R
WAL TWD Z EARIR ST,
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LML TWDAREEREY, S5, ZOFERNMS
T A= NIHERIE DK FE AR A KD D L. 0.94
(um/ sec - OsM) Th 7=, ZiE, FRMERED K
BRI E TWETH > 7= (Tazawa and Shimmen,
1987) . RMERBIZIZAK T ¥ v, T2 T7RY »
(Aquaporin, AQP) MFIET D Z ERMBITWVD
(Preston MG, et al.,, 1992) , ZDZ b, T A—
ANUEREIZ S T 7 7R Y OFENRB S iz
(Nishihara E, et al., 2004)
% ZC. 7 A—/NAQPiE /S T (ApAQP) M Hi
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Plasmodium=°>TrypanosomalZ 33V  CAQPD 7 1 —=2"
TRHAEZIN TS (Hansen et al.,, 2002; Montalvetti
etal, 2004) 7285, AEBEMTIZZ LV, ZOBET
NOWEIND T I/ BESIITAQPIZ R LAY 7 i &
LD LNbhrolo, E7o. Xenopus oocyteZ U
TofRMT L0 . ApAQPIZKT v XV DRERER FFD Z &
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fER L Z 0Pk %2 AWTT A — lla = faEgeta L
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V-ATPase
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X5, fEa—A MBI DHAPAQPHIK (A) &
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REFPRFRE - BRBHFEAIEERD b0 Tih) 12X
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WCTE, BT, I —X N & HIV-ATPasefi{k ¢
FEY e LIRSS, BOEICRY B0, oK
IAEEDZ N L0 biaho72 (K5B) , 2D Z &
25| V-ATPasel LU E L D~ 7 M < F7(E
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ParameciumiX fE PN D A A &M (K& Cl)
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(Stock et al., 2002) , %Y. V-ATPaseil & » T
a7 a b REAEN ZS DA A Ok
WCHWH L, EORER., RBIEENTER S K
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BT A4 A D&EITE L WFET H-ICEN SR
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mKBERE L. KEEM LFET 2, 4%, IERN O
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N, EFNORBHRIREND DD, £ IV oTo mITD
WTHIDNZT D 0E R H D,
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