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Fig. 1 RIckSMNIZBIT 5 AQP4 DA HAEH].
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Fig. 2 ETHMEE HWAKRNIZBIT 5 AQP4 D

(a~c) SDS-FRL ILIC & 2 - BMERMIEHE. BoRNd, S -EEEIIHY L —KIURICIEH AQP4
Putk & . SRFH A X3 15nm.  (a) AQPAMI % %8l L 7z CHO #Miffe® P-face 4. (b) AQPAM23,
() AQPAML DY A7 A ¥ 13 %L 17T HFAIICT 7 = VICHEB L8R F 2 BBS S0 0. (d) K
K7y PURTEOEFHMEN X 2R BI%%. 70 THIRO T X ZIRMER T, BRI &5
BRI oTWDEZEFRDOLNLD, WODHRMICE o TRENFFILTIETHEL TW 200 %Z
Iohn, 7ERTER ATEIMES 2. (6) AQPADRIET ML L7 THITOZ 2 F
PRHEENTOMEE, BN 20T, MG LRI TORELLTYS. 7 BB T
(SSTRENTWVD) 1F, A TFTHIMEST L. A7 = 3=, 47T200nm. (GCHK9, 10 & Y 51H)
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ZDLS BRBTRROIRETHICSA TN L2,
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ELZ BMEEES RV EAS PR EINA. 22 TN Kd s
KTVARRBELR TV TA Y I+ —ALTH5ET v b
AQPAM23 BT % BAINE (S9) TREICHEHSE,
T 5%y YN HRERET L2 LIET L. 25h
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TORFEFVEZDLZENTE (Fig. 1)?. A5NEF
NS 2 BRI OKEET, BT o2 @ IaMmia s R E L cH
LTWbZ ENbhor. AQPLLRD i kERIZ, AQP
IR ABTEY, EHICUBEZEEL, BEEAY v
7ADBTHFETHS. K& LhbumiE, Ny s R
3LADHIZHENV—FTCDONY v 7 A3MD 3~ v ¥
ATHY, ZOEHH 2 RBEOBMELLE 2> T D (Fig.
1d).
TRITCRERHOL 1 BATIE, WRARIIEREIC T LT
TRICHE TR LT A, BT % MR oM B AEH R
MBI LT, ROV CIZBUKED 7 3 BRERIL TR &
nNTHh, Thoo7 I BEEItho AQP 773 =T
LRI NTWS. —J, HMEMNOME RS TH S 2
OOWMIET I EEFEIZ, AQPA KA LT I/ WEREIC K
DR ST 5 (Fig le). 20 1 BN UK o HkE X,
RN THA SN BBFIRT L A OB RPEEEICH Y35 2 &
Mo, 2 5N ZRICRE N OMEAER 28, REROBE LTHR S
NBLDEFLTH LR RIB S N7,
FT200RAFFA Ty INYT U (ML, M23) &K
TCAEMDOEREE 2 TA L. N KIS EW M23 DIEH v, &
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D N KIHEALO T I ) BRSNS H L L E 2 b7
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DTN 2 o TV B 720 (Fig la), K@ L
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BIRTEH D7) THIAD T A T BB ICH -0 %28
TUMEE CRIZ L 7-fRIC1E, RELERKANE AL AN
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WAZ XD, AQP4 53 TS A fHI & Bl T 2 SISO 1S
BUTHRELTNE I EARENTWV S (Fig.2d, e). FIZ
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Abstract

Aquaporin-4

Kazutoshi Tani, Ph.D., Yoko Hiroaki, Ph.D. and Yoshinori Fujiyoshi, Ph.D.
Department of Biophysics, Faculty of Science, Kyoto University

In human body, there are thirteen water channels but their expression patterns are tissue specific.
Aquaporin-4 (AQP4) is a predominantly expressed water channel in the mammalian brain and an important drug
target for treatment of cerebral edema, bipolar disorder, and mesial temporal lobe epilepsy. Recently it was re-
ported that IgG of optic-spinal multiple sclerosis patients bound to AQP4. In order to reveal the function of AQP4,
we determined the atomic structure of AQP4 by electron crystallography of double layered two-dimensional crys-
tals. In double layered crystal, each single layered crystal contacts by a short 3, helix in the extracellular loop C. It
would suggest that AQP4 shows the weak adhesive activity between adjoining membranes. This is correlated to
immunogold labeling of AQP4 in glial lamellae localizing the protein areas where the membranes are separated
but also all along junctional regions. Furthermore, from the freeze fracture replica labeling and the mutational ex-
periment, the palmitoylation of N-terminal cysteine residues makes orthogonal array structure unstable on Chi-
nese hamster Ovary (CHO) cell membrane. These findings suggest that there must be the complicated mecha-
nism for control of water content relevant to AQP4 within the brain.

(Clin Neurol, 48: 941—944, 2008)
Key words: water channel, aquaporin-4, cryo-electron microscopy, two-dimensional crystal, SDS-freeze fracture replica
labeling (SDS-FRL)




