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FEER : BadMIc BB UESRA Vv Ry Tid. HEESFES20DaDH LWVESE A 2
VESEIRER T H S, PINEEHMAOMIAPIESA 4 VBEEEZZFNEOL L L D HIE
AR L. SRR OMEIMERIEIC A EOESH THH, COHREROBHEIL AN
ChHotlr. COEEOEMEY L CHIRERICD CEEA 4 v RAH U (8F1
H 7 -ATPase) & LA U (J. Biol. Chem. 1989) . Z D#RE ¥ N FEEZMITL TV D, TN
£ COWET. BRA 4 VR Y T IPHRR e BRICOMFHEL. bl &b ABOYT
2=y FPSHERENGC EBHSHITE Tz, BEEL. Frelly T Y+ TRENHIE
EAF VRV THEEEELT, 89794 TOBEEZRIEL. &Y 712y PEH—R
BEEAOPICTAC EEERNL T5,
EErEs. (1) BEEAFVRY IO Ty b Ty MNEOMREESEL SRR L
1S 4 VR Y TER (520KDa) lE. Az L b 4TEDXTF R (64,60,55,51 kDa) =&
H. DR SlkdarT F RICH T BHiKRIZC1 -ATPasei& S L CAATP {&TFME®°CL kS
PE(1EEA VRV TTEE) #EELZ. BEic. 55kDa X7 F RON-KiET I BECH|Z
FI)BY -z oY -tk 0B FOIBREICHILT AEMATF Pz 0¥ FIChE
U. H7=iz 55kDax7F REBE—NY R e U TR 2B LU65kDa XT7'F FOED
51kDa X7 F R %58 BT AHR 2B, BHKOPEEIZCL -ATPaseiE % FHE L |
51kDa X7 F RAMEEA F VB Y TDCL -ATPaseiE kY 7 1=y F THH T LSRR SN
7zo (2) 55kDa ¥ 7 1=y MELEFOEERF : 55kDa 47 1=y bOES T I BH
SHFEXNAEERIICHET 27 VI VAT 54 v—%AM L. —AREICEAZN
725 v MMCDNAS A 75 Y) — %25 T 0E — & —fEELHIEL C. KiEEZRAWEY
Tou—=vZD¥, 55kDa X7 F RN-KE7 I BESIEET. 5 LitHEE173bp O
DNA HEERF| %2572, ©OEHICH L TEWHER %R 3 EERIONA IR RS54
o7z o
EEA VRV T, 5lkDa NTF R%&CL -ATPaseffib 71 —w b L., 2 &b
ATEBOY Ty b POFHBZHFLVWEREAKRTH S LHEESNS,
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M EN : HaMIc R UEE 1 4 VRV T id. HEESTE520k0aH LWMES A 7
VEEENIE R THS. TR OMIAPIES 1 4 VEBEZZESTHOL NV L) HIE
RO eld. PIRFERROMGIERIENIC L EOER TH S 05, T OB OBRE LA
TH-o12. COEEORMEYL U THIBHRICHO TIERA 4 VR AEUIEE 8%+
R 7 -ATPase) &# R U (J. Biol. Chem. 1989) . ZD#fE & HFEEXRZBIFL TS, Ch
FTOWMET. BERAF VR TIEPHRER e BBICOMFEL. Dl L b4EDOY T
2=y MPOSRERIENSZ EPASDITE -T2, KEEL. #Hilzlcy 79+ THRENTIE
BA T VRV THREEZERIL T, Y794 JOlEEEEEL. &Y 71y MEH—IX
BEZPASPICTACEEEN L T 5,

A WaRiA
BRAIVARVTEABLUY T 2=y FOHEE : 5 v MMOEDTAULIEE RS % IE A
Z MR EEMFIMEGA-10 I X D aE[Eb L. (M- 7 70— Xh 5 AJFIEE 5 E % Mono-0
EEERBA IO NS5 T 4 —ICTHEL., EESEZRY 72 ) LT I RTILVERK
) (PAGE) IC L VEBIL /2. )L ED520kDaZEHN Y R 2 YR L TERAZBH L. B
UTESRA 4 VERES L Uz, 520kDaZE % SDS-PAGERERIL . PVDFIEICEZE L TCBC
BEOXRTF RNV RZYIOHEL, 7I By -5 39— TN-RET I ) BEH 254
L7z,

PEEA A VAR TY 72—y bHUKOIER : 185 A 4 R T ER (520kDa) % 7 ¥ FiT
FEL. BOSNERINED STREDEFIC &L D 16 HEZFBIL . SDS-PAGERRIEDIESR
A F VRV T51kDa X7 F RICOAFUST AHE%5. HiblkDa 7 1=v Mlke LT
AWz, F 7z, 55kDa X7 F RON-KIK187 I ) BBEICHN T HAMNTF REw ¥ ¥
ICHREL . TESEEICEL D1t DEEZFE L. CTDHETKDa RTF RIZRIGT 5
“HEOHk (A, B) &1, HibbkDa 7=y MK E LTz,

ATPaselEE DMITE : ATPasefEld. 10-20 pg BREMH% 200u1 ORIGHE [100 mM
Tris-Mes, 6 mM MgCl.,6 mM ATP-Tris, 100 mM NaCl,10 mM KC1,1 mM EDTA, +1 mM 57N
AV 0.3 mM =52 VER) (pH 7.4 ] AT3TC, 10-20 HRILS¥. BEREL fo )
VEBEILEFEELTEH Uz, 1M o 7 NA VEBZMEEE%Na*, K -ATPase &, » 7N
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4 VEHEFD0.3 MMy 7 Y VRS MEN % (1 -ATPasel& . £ P NA VB LT
I 2 VAR FOBRFEENZ 7 =4 VIFRSHEEL U . _

WEA T VAR Y TEEOHE - IMEDTAMLIBMRIAE S (EFERD) % 20001 ORGSR [50
mM Tris-Mes,3 mM Mg (CHsCO00) 2,1 mM EDTA,0.1 mM picrotoxin,1 mM D7 NA >/, 6 mM
[3C1]C1-Tri (0.1 Ci), +3 mM ATP-Tris,pH 7.4]HT37C. ARG BT288. J 5T
4% — FIEEAI 2L T, ATP FINC & 52 SCLE D AATERAIEEA VRV T
e Uz,

Y7 2=y bcDNADS' 70 E — % —GEIBDIERR SIS - 7 1=y FOHES T I ) BEEC
B SHETE XN AEREFINCHIRT ST 54 v —2AKL. v MucDNAS A T35 —%
BRNCE' T U — 5 —fREA ISR T 5. WIRENE D Y —IZHAAS. KIERZHNT
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(1) EFEAA VARV TEHDOY 72w b : Sy M SRABURIESZRA T VRV TE
K (520kDa) (O SDS-PAGERERAIC L V. 4FEDXTF R (64, 60, 55, 51 kDa) BSHER X iz
(R1la). 520kDatEshA VRV TERAZHE L U TER U HKIE. 51kDa X7 F R
OH%TF LT (M 1b.H 51kDayr 7 2= bifk) o SDS-PAGERERAHICPVDFIE LICinE
L2 b ABORTF ROF. N-RKig7 ) BED Y - V4 =12 L 55Hld 55kDa
RTF RICBVWTOAAHRETH V. DT F RIZOWTIEN-KRigT 0w 2IKRBICH 2 &
Bbihb., b5kDa X7 F RON-KIKI87 I J BEREICHILTAAMRTF Fz o dFich
BEBL T _EOhExEBz, HifkAlL. 55kDa XTF ROA%R#E L. HitkBldb5kDa X7
F ROMIcs1kDa X7 F RAEFEFEBU 2. fit SlkDatr 7 1= v MR, FIRAB LU
EBOW. #i 5lkDat 7 1= v MREB L UHE B DA H3CL -ATPaserd 4 Z I L 7=
(R1) . 2O LS, 5lkDa RTF RPBIEHRA T VRV TOERICESTA5XTF K
ThHH e rRRENTz.

(2) 55kDa U7 2= MEETFOIEERF : 55kDa 7 22w FOED 7 I BEF]
(11-16%8K:. 8-120%%) P SHEXNAEBERIICHETET7 VvFeVATSIA v —%2H
BL. —HRECEAZXNES v MicDNAS A 75 ) — %8RS 7 a € — 5 —Hig % 1
B 7z, WiEXhZRBEZBAW YT o0—-=0JO%. 55kDa XT'F FN-Rig7 I/
BES A &L, 5 FFsEE173bp OINA IEEAH %1572, HEMEOKRRICLD. 2O
WXL TH0% LI EOEWEE MR 9 BERIODINA [T R4 52>,

BHERAF RV TL. 5lkDa X7 F R%&CL -ATPasel&EH 71w b & L. A2t d
AFOY T 1=y hPORAHUWEREARTH S LHEESN S,

LB OFRE
(1) EFREA A VRYTEY T 22w FOcNAZ O — =V F I L BET I ) BES|OET
ZAMREICT B2, N-RKiRli 7 0 v JBEB KU ERNRERIC L 5T F RiELERD
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Fig. 1. Western blot analysis of C1~ pummp protein in the rat brain.
C1™ pump protein (520 kDa, 201 g/lane) was subjected to Western
blot analysis (SDS-PAGE). (a) Coomassie brilliant blue staining.
(b) Immunostaining using anti-51 kDa subunit antibody and chemi-

luminescence detection.

Table 1. Effects of antibodies on (1 -ATPase and ®*°Cl- transport activities.
C1 - -ATPase Na*,K*-ATPase Mg?*-ATPase 3*°Cl~ transport

(wmoles Pi/mg protein/hr) (nmoles C17/4 min)
Non-immune 2.4+ 0.5 12.4+ 4.1 4.1+ 1.5 1.6 + 0.6
Anti-55kDa 1.1 +0.2* 13.4 +4.8° 4.3 + 1.7 0.8 + 0.5*
Non-immune 5.7 + 0.7 25.6 + 3.6 10.8 + 1.6 ND
Antibody A 5.4+ 0.4 26.4+3.7 1.8+ 1.2 ND
Antibody B 4.9 + 0.5 28.8 + 3.4 12.4 + 1.1 ND
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Molecular structure of a new chloride ion pump

Chiyoko Inagaki, Naoki Hattori, Kaori Kitagawa and Toshiaki Higashida

Department of Pharmacology, Kansai Medical University

An ATP-dependent chloride extrusien system, a Cl1~ pump, was found in the rat
brain as a candidate for an active chloride transporting system that produces an
inwardly directed chloride gradients to enable inhibitory hyperpolarizing
responses to occur when transmitter operated chloride channels are facilitated.
In this study, we isolated 520 kDa protein with a C1~ pump activity, and
analyzed its subunit structure.

(1) A 520 kDa protein with C1--ATPase/pump activity was isolated from plasma
membrane fractions of the rat brain. The protein consisited of at least 4 kinds
of peptides with molecular mass of 64, 60,55 and 51 kDa, and an antibody raised
against the latter peptide inhibited both Cl™-ATPase and *°Cl” transport activi-
ties. A 55 kDa subunit of the C1~ pump protein also was separated and analyzed
for N-terminal amino acid sequence. Using a synthetic peptide corresponding to
18 amino acid residues in the sequence, antibodies were raises against 55 kDa
subunit. An antibody obtained reacted with the 55 kDa subunit,and another one
reacted with 55 kDa subunit and slightly with 51 kDa subunit. The latter anti-
body slightly inhibited C1--ATPase activity. (2) Using antisense primers for N-
terminal amino acid seguences of 55 kDa subunit and the rat brain cDNA library,
cDNA with a sequence for the N-terminal amino acids and 173 bp of 5' upstream
region was cloned. On the homology search, no reported sequences were found to
show homology over 50% with the cloned cDNA fragment for 55 kDa subunit.

It is suggested that C1~ pump has multisubunit structure with 51 kDa subunit
having Cl -ATPase activity.
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