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Rezid, RERLYCFREE, LA %KA CFTR KA 5] 508 42
XREBMN 3 M EGFBRE L, BXY T LB RULRFAX. X
3 44 CFTR & & 4 AR A AF508.

AT AFS08-CFTR ¥ 508 A WS AL AL Z O EANE, TH
EHEEEORGEBEARN (THA “BR” ) FEHERKR. L4X
2, BETHREYAREOHERR, LAAGRARNMERERY
(Quinton, P. M. (1990), FASEB J. 4: 2709-2727), Esk, HAeZK
A % CFTRAX ER MM AR BH R I @R ARCBETRAT Z
B IR S M An ik AR MR R M A, BRI TR A B AT 7 XE 4L
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RETFTEZEARGEREHAGEREX, jIRER, 2R XLHER
[RIF B EG ey BR F4 [Aridor M, ¥ A, Nature Med., 5(7), pp
745-751 (1999); Shastry, B. S., %A, Neurochem. International,
43, pp 1-7 (2003); Rutishauser, J., %A, Swiss Med Wkly, 132,
pp 211-222 (2002); Morello, JP % A, TIPS, 21, pp. 466-469
(2000); Bross P., #¥ A, Human Mut., 14, pp. 186-198 (1999)].
Rit, AR CBEBFAFS08—CFTR % 2 AR Lot, A cAMP-7A &L
M Cl i i 2h 489 (Dalemans F A, (1991), Nature Lond. 354: 526-—
528; Denning ¥ A, supra.; Pasyk and Foskett (1995), J. Cell.
Biochem. 270: 12347-50).

R$CWR%TW%%M%i%k§ﬁ%% AEERIFAE
(& Feh4iE) REATHEE FTRKEA LR EZHEF 6 —FF
2%, A2k AR Nai@i#, ENaC. Na'/2Cl /K EI#HEEG .
Na'-K'-ATP B R A= A RSP AL KB, B A FREREAN B,

X EE—RIE, 2HCNEBRAGEFEREFZ45AE
FRREEA R, S AETRMME LY ENaC 5 CFTR ok
ARSMA B LR Na-K-ATP BB R 5 Cl BB AW AFTH, KER
BBk, RAEBEMG KB LIHHETIRAEATZGER, KRB TIAH
Hid CULBEBEFmIC, FHEGET4E. Na'/2C1 /KW FRHERS,
Na'-K'-ATP B R A= HURSMAE Kl i & K RIMLR & B HE 5] A=
L& CFTR AR L s M £ CFTR ¢4 40ik, B AKTRARLFHE
Ao, TEALIEAAHERAT AR R ERDITERGHKNZ
EREEHE.

M7 CF s, CFTR M ALELTUR BT LT ALEd CFIR
REFGFRG AR, Fllod btk Afdd CFIRAF6HZE RITE
Hm, IEREBROEELRRTEEAEMEMEZH (TAH “COPD” ) |
T BR 5 Fo A7 AR ABAE KA

COPD RUAKAZLIR A4, CRBITHY, RELELTHEH,

SATRAG TFHREILTE ., WAFFBIRER., REAFLE
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CFTR #7& ] R4k at #5748 - ibit % Fo COPD H I #EPLLF L7 D & 8,
e BEL T . BHRRT, HmEA CFTR 69 1 & F 4567 A F A TR
IR 3535 B\ R R & RN, VA RAL K R At 8 B 4 £( periciliary)
AR, TR RBEBEALFREHEMRLE COPD A X 6 ERKE.
FRAZABKELAERFFFTAEBR. TORESEZOERAR
iEHy. FTRARSEE, £+ —L a5, Lasik RFR. XF X,
B, R/ RN ESREFKR, B0 B SR Fa 07 B
et K. 38 m 2 &1 CFTR 89 1A B F 20 b 44 3 3% AR AN A BBk 1 K 2 o e
R B ik AR ARG 458, AR KMER ., AR TEHES
FRABAAEGER., HHERECRAR—FEOFRRAR, HTREA
Yok AR L F A KRR, BRIR, 7. KA. "FRAR, .
Migff, RROFER, oBETFRUARMAR. ARRELE XK
BHEF R AGAMRAE. RAWMBRLREILE/RMKE X, A
HEOREBBELFREER, FHETHLELIRRY. C(FIRF
MIEERTARMLEF AR RGBT, FHREA XER,

Edo b ATt # 4G, 315 AFS08-CFTR ¥ 508 XA s K Br LAt &
BOEAFE, FERIAREEZALGEEBE RRAEHERTR. LLER
R, BETFRBHRAREORKERR, LAAGAEANEEZERY .
F3 b, XA ABCHEE G ER UM A S ER m T e AR
B FRE CR R AR E R, f LR 26 4038 5 M fo 45 MR
WA, BR WM TRALAKBEOAF S XE2R0T5Ea /R4 ER
Bk BB Rk, SRR, B4R TREASKRB/RITENEOR
# BR £ 4= [Aridor M, % A, Nature Med., 5(7), pp 745-751 (1999);
Shastry, B. S., ¥ A, Neurochem. International, 43, pp 1-7
(2003); Rutishauser, J., %A, Swiss Med Wkly, 132, pp 211-222
(2002); Morello, JP % A, TIPS, 21, pp. 466-469 (2000); Bross
P., % A, Human Mut., 14, pp. 186-198 (1999)].

B ar—% ER ALEEREARA £ 6k A A CF (&R £ 49 AFS08-CFTR
BlA) . EAEMMAMN (b Fal-RBREEHE; F Piz T4R) . &M
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M & EFRE. Rbo-HRETQEBHEN (FlwCEOEB) . 1R8E
A dn B KA, BB A LekPE (Bl XRAMGEEELE) . 1 &
LR E . RP-REEORE. BERELAER (Flde [-@RER
/Pseudo-Hurler ) . # 2 ¥ %K (G EBEKMW T8I £ ) .
Sandhof /Tay-Sachs ( g p-TAEMBEEF| A2 ). Crigler-Najjar Il # (&
UDP-#j 45 BA BE X & & BR (sialyc) - B3 |&L) . ZALMER/
GG EhE. BRA (HRHEZHKRTIAR) . Laron R15E (b4
K ETIKRT AR) . it fiLBEskrs. REA M T RFBALRE(dH
MARFRFREETIR) . L£8 (HBRARKEIIL). 55—XER
PR FE R K bR A RAERA (glycanosis) CDG 1 &, BH MM
M (dal-REEEE (Piz B4) FI&) . £ RMETFIREBIEGETHE.
RERAE (b 1. 1L IVEAKRERIIR) . BEBKTF LR R OE
(BHLEARIIAR) . ACTHB (Hal-RRFELEOEI L) . &
BEOD. Ber s EH#EEGMH D (HETMEE/VI-Z4KTA) .
BBk DI (dwKiBHEEE (aquaporin) II3|&) . A-L-BZK&E
AdE (W AHMBERBES 22 5l 2 ) . R-MB =K
(Perlizaeus-Merzbacher) #. AR R M A MR (FloF R X EKKHA
(HBAPP fo B £ 3IR) . MERKK. MEHHM KRN, HTH
BMEWRE. RAK (Pick’s) #) . ETREABEANZHFHER
(Hldm FEFKA. [ B BRAFER. FREEMINES.
kA 4% ( Dentatorubal VG AR AR T HRAZ E 4 (pallidoluysian)
F LB AMERTR) AREBRER (HlBHHEL-EZK
(Creutzfeldt-Jakob) % (M tREZ AWM TERKTIAL) ) ZHFE
K (Fabry) # (dixBsika-FIAEHE A 7l&2) PH-E K
(Straussler-Scheinker) 44-4E (& Prp T Ekfg5| &) .

ECEd, & CFIRAFHABERY T, FHRATHRRLSKL,
XEBT RBOGEIE, AR, EoBBEEBEY, LAKEEHEHEY
WEAH RIIENE RO RE M, EIEET cAMP A SH
CFTR &9 4] %K.
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REBERARERE, A ERABEMEAEBHARN LS
BERRERW, QFERK BYEHF. RThid kRE,

EMERMEEBEAEERREVRERATIZNEFEM, BEA
FEEZSHILETRAEBRIRNEFRE, XAATHEFRE
(5,000,000 #I5B=/5F) .

o b Ve R B AL R IR AT M S R R A 45 A AE (AIDS) AR i K MM &
(IBD) EZ bW i, FFMILME R LA T ERRITHAT
H—F~xBFELEE, BHERFIHTERFPKERATHE R0
X 5t

HERESH. HlmdF, B 5. FF5. LE BREHBEIBALR
ARERER, RRAEFHATHIZRAE. BETUAHEMEEY
TR, Bl RFARES, UARAE T EFFmE PR
B, — BRAALEHNHFFAINILNNDEA,

RELNFHRBE BN @A R MERMERKHATE BTEC), £H K99
BHERR., MEWNFTILAERB O RAERAH FE. LTrodP
BFaErpiads. 2ARRE A ITREFF.

WRARFREHEROIEKEEGHEE. PR, AV RE
SHMAIMECENER, EARBRAEALEZHRTE, X
HEERFUHMTHREANBEA —FALRERE RELSBBRAE
M A, X L3R A M ML gk R 6 E

B, T2 ABCHEEGERGHALENALELSY, ENEBA
FiRiE RIS @B T ABCHE RO HE NS,

FEAERXE ABCHEZTOFRARFNESF ABCHEZTANTH
R T

EERABBERGHLGI D@L F ABCHETOERNF L.

E & CFTR Moy REH, SNBA FREH LY @+
CFTR #7% M.

E 4% X % CFTR WAL/ 657 CFTR-AFHy R MR & .

TE2RALBRYFII D @REF CFTR F W65 ik,
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FR2BIHA T CFIR R EABITRIEZRIE T CFTR 6§ FE &
A .

KBARE
RNELA, REAKSUW AL G F LTS HEASMT F4E ABC-
HiEEQENGRAER, X pBLAFEX ]

X
R1/Z\« / Rz
N 'HS
N
O R4
(D

KA FLETHRSHE, £+ X Z. RV R PR RERTFX—
B EIHEE X PATRRRY,

R h FLTEZHBEYTR TETEFER. BR
KREXFBBELEN, ORERRTFERS LK. BHBFA
B M ERINAE. R RROEMER (Hl4e CEABG).
1 R RAE M B MR, BB e Toefs (FldeRAMKGPEEBEME) |
I MR MR, AB-FEEG R, BBREAERR (Hlde -
¥ # /pseudo-Hurler. Bt HEBRXREHRER) . 2 5%,
Sandhof /Tay-Sachs. Crigler-Najjar II #. Z ALK/ S5KRE
FhogE., /M. Laron 4R1EE. M S mBESTE. RAMB TR T
PRAEE IR . ZEB. BAEHA CDC 1 &, FHEMMFA. AR TR
MRALEE THE . R AL, BREMKGEEG R DE. ACT 48, KA
ZEOD. B #EHEEGH D, FARKDL. E-L-B = KEALE.
KK WEEHER (FFMREEKKF. MELAKK. N
EEEMEEA. HTUBEEERFE. KAKRK) . ETFTRLSABE
MEFRFER (Pl TERRA. | DHHM I BREFLA. SH5
RBMMAEE. ERBEBBTQREBTHEEFERNUBARLERR
B)URBREHBRBH (FlloB B i-H KA (DRAEETG T
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failae) . A ELRRFPAM-EZRKEEIE) . COPD. F IR R AT IR
& RA.

B AH A5
. AXGHEHE—KHY:
AL Ry BT AAE ABC-4412 Z G i MR M 6 X [ 1Lé-4h:

X
N ’RS
N
O R¢
@)

AABFETEZHE, L4

X & 0% S;

LR —FHRAERTHRRAN C-C. B A4, EFPiEauaniEs
AN TE A B 5T T ik e Fo gk 5 WAk -NR-. -S—. —-0-. —-SO,NR~. —NRS0,—.
~50,~ % ~CO-K %

RAR, AR 3-8 AMMF. LT EFRT LT ER,
AR 0-3A it AR ARAGERT, JF 8- 12 Utafe. o
AR XTI KRR, B 0-5S A3k AR AR
RETF, EF R THRBE-ANARSENERLERE T LM x R I eY
“QR'EA, EF xR 0-5, QA—FHIXAZC-C LA, R+
HMESHNET AL AT AR 3 WA -C0-. -C0,—-. -COCO-.
—~CONR-. —OCONR—. —NRNR-., -NRNRCO-. -NRCO-. -NRCO,-. -NRCONR-,
-50-. -S0,-. -NRSO,—. -SO,NR-. -NRSO,NR-. -0-. -S—-2K-NR—4X.#,
HERABRG FEIIAZ R, &, NO, &K CN, HH-QR Z=0. =S &
=NR’;

HFARENY R IB IR ERA THBIRNAN C-CRALAR,; L4
REIE Rk L2 R RATHRARIRAKY C-CREAELR. 3-8 T4
Fo. ST PR TETEGLER, BF -3 MBI AR &K
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REEBTF, XA 8-12 Atefe. HH5RIoFfoR T2 RI0f 80 303K
2, A 0-SAItAR. EA3AHERT; XA RFR. AKX
B I R RFREIRG REEMNATEES R T —ARM AR TRABIRNK G
3-12 Mo, R FR T RAPGERR IR, BFH 0-44
Wik B R AXARHRET;

R'Z K%, -CN. —CF,. -NO, & -T.R;

R°Z UR; HER'ZV,Cy';

b m phqBAIkZOR1, BU. VRTEAEIHZ
TR C-C BRAE, AFPEHANESHANRTEEATRW
Fayk 5 WA —C0-. -C0,—. —C0CO-. —CONR-. —OCONR-. -NRNR—. —=NRNRCO-.
~NRCO-, ~NRCO,~. ~NRCONR~-. =50~ ~50,~, ~NRS0,~. ~S0,NR—. ~NRS0,NR-
-0-. -S-H-NR-KH%;

Cy' & 3-8 A, FH5 TR TLREFGLR, A 0-3
Mgk h R BRAHERT, A 8-12 Aef. HoHRiefk
FARMFE R E, EHF 0-SARILAR. EARXNAHERT,
A Cy TRE—NREAKIRA T LH vy REZ ERA-FR IR
K, B yR0-5 VR —F4EAERC-CRELAME, LFPVHES
B A T B R 8 5T 5T ik e Fe 3k 3 3 A -C0-. -C0,—. -COCO-. —CONR-,
~0CONR-, —NRNR-. ~NRNRCO-. -NRCO-. —~NRCO,~. ~NRCONR-. —=S0-. =S0,-.
~NRSO,-. —-SO,NR—. -NRSO,NR—. -0-. —S-H-NR-X#&, BH&HFREAL
R I3Z R, HE. NO,KCN, SA-WR"&Z=0. =S H=NR’; KA

R = R' 5 e Aot Ao SR T —RM AR TR 5-.6-K 7-
AFa. HETERRAEETeFHIN, BA T EM:

il
vas
gk r20.1%K2, X'\ X'k X¥2—& CH-V,~Cy' & N-V,—Cy', b X',
X8 X' Z CHRR VR, BHEAEAN X, S5ANA XS ARIR
C®?),. -CO-&%-CS-.
EALEHRFRXY, v b—BRBRAX I LEYRT:
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a)ZEXAS, IACH, ARAER, MR RA:

S)=o N\>—iPr
o ; r:l\"" 3 R @R”

DEXAZSKO0, ARZFEA. 4,5-—K-2-"% % . —CO0R’ K
~COSR’>, J:

D& 7 Z-CH-, B R RETEMFTHABABRKHERA: C-C,
A, C-C AL, C-CREAL. C-CHRBREAR. C-Clmsmit.
C-C.RRmAME. &, AARAL, K&

i) #F L& C-Cohrzk, R RETia4 T3 A HBRNKE C-Co 2R
A C-CoA. C-C HRARBEEA. C-C AL, C-C FREL.
C-Coaiik. C-CRARRAME. D&, RARAME;

X XAS, RAH ZA2CH-, AREZARRKHGEL, UZER
A&, MR ARE: O(CH)2N(IPY), 9

OMe | g fﬁ
\ O
“‘x/©/ ;3{]—&0& ;

ADEXAZS, R"Z SMe & Me, Z 2 CH,, ELR' Z2ABKGEL, N
DEREE, WRIFAZABRKAFL;, @
INDZERATE, IR RERBRKHEL;

)& XR0, ZACH, RERRKHEAL, RREZMe, AR ZEK,

W R RA: £ .
pone

COzH:

)& XA 0, ZRCH, RERRRAXE, VALK, ARVEA,
B RARARBRARHREE. 4-Me-FXARXRBRKYGFL; A

(I éw—z
DEXR0, LRA-CI(PD)-, KA L, ERR& MR
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Z:)%_ (CHz) 2_S—$7E‘;
h#Z I-RZFA, X£S, A iBu, M R RAE:

N\>_C}a
C|/©[N Hz T @
1) % Z_R1 ij&g, X 7% Sa -H- R3 7%_ (CHZ) Z_pttv/'i"—z—g’ ﬂ'] R4 Z:i

OMe
OCH,Ph

2. oM EX:

AE A O3 EX — BB AR, HFEL#E—F e RKIAF
HFr L, DEFRFI T, B AL EAY, EEERTHEL,
AAP/TRI. BT RLAE 6, BBAE B HAR CAS I& Handbook of
Chemistry and Physics, 75" Bd A/ ZAE. H, FHALFE—
AR BB #5i& F"0rganic Chemistry", Thomas Sorrell, University
Science Books, Sausalito: 1999 #= "March’s Advanced Organic
Chemistry", 5" Bd. , Bd.: Smith, M. B. and March, J., John VWiley
& Sons, New York: 2001, R F 8K 55] A AMEADRE,

Ee KL A, RKAPAEY T ATk —A R 5 AN
BB, #lde EXLH—REE, RERLAKEAFEL, N Efomftel
BlE, KA SEHE, B “THHERAN” H5HF RAIIRK
RG> STEBRERA. —BME, KiF “BRK ARIWEHARE “7T
w”, METLEIEMTHARTABMEZHRARETKE. Kk
FAART, THBMBRRGERATALEZEADFN TRARGLE LA R
R, YEFLETEMF—MNUAEEER AU Lk A 324 GIRK
ABAN, BRREAASAGCETUARZMARRELY. GRLAMBELE
HEBRAKRAES KA EFHRRBRENGRAFE LTINS E R
B, RIXFAHRE BE” RTEREAFEMESE. BB, Kk
CAMHEIK., AN FHALERFA T —HREFAILNFHEY
AR ERKENHLESY. EAREAFTXT, BREGILSHIAF
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TN URAERA KRS A AR ERERFHAGET. £
40°CRATHERETRAZY —AHEARERKEH.

ARXFTAHARE BB X “BBAREA” ATHHE (FRHE) X
AN, BARABRNKRGRE, ERAAUPHRELH —AREAR
WafeB 7, REXATER, —HREZFB, CEATANIHRELH—
NEEANTFRT, (AR REZFHN (KRLELMBRZH “BKILK” . “IK
RE#&ARE” XK “FRL ), EEL TS EFE—HEREE, B
EFIHIA, BBAREAAELA 1-20/NEARERTF. EFEEZ®RFXT,
JEAERAESR 1 - 10N BBAKERT. EREHEFXTY, BALAALSA
1-8/MNREAREKET. EREAFTXTY, BARAASH 1-6 Mk
BT, ERZAFXNT, BERAASA 1-4 NEREKRT. EA
FHFXT, “FREEEA” (RF “HK” 3 “FHEL” ) RFLER
CCRBRA—HARZIR CCu 2, ERXTDUFUREESH —ANREAN
ThoFedt, ERIRF#), CRAESTFHAFRSE—HERE,
AP KRR EELBARELA 3-7T ARA. E4WHALR
QI RIRT AR X EBRKIABRRGEEA HE REAR L L6H,
Bt GREAR) SR, GRWAR) STk GREA) WA,

AXFTRAHARE “RBEARD ATEF—AIIAKETFIEL
W —AREAER. R R BHERERSOIEALR. FEALRDT
ARBARR AR XX TS X FRAAIRE, 3 LK,
“RILKT . C“RINPEART R “AFTH” KH.

AR RE R . “HRIRK” . “BIEBEHAR” R “LIK
B” R TAEFREG. R, —KRZHAHE, HF—AREAFAR
RIBFRBHERT. EAREFEFXT, “£IK7 . “FIRL” .
“RIPEHR” R “RFG RARLA=ZE+WATRA, £F—AK
EANATRAARIZAL. AR RABHERT, ZEAATENKS
AHIETANATFRR.

RiE “RRT” ATF—ANREANAE. B & B3 (LFEL.
. BBRAAGEZTEEMAYE X, RRGEEHRMLE LR TRARY F4L
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HX, #lde N (Fof 3,4-—K 20— & k& ) . NH (Fofivtbeli 4 )
H NR (e N-BRAR Aot br 2 ) ) .
AL RE “Riaf” EREX—FHSEA—ANREANATH
a7,
AXFTRAHARE WAL R “RARRL ATl LHHEXH
A, BidA ( “REAL” ) A ( “AREL” ) RFEBETF K
BRAk
AFE BREEL . ARER F GRREER RTFHEH A
HEAMARRTFRAMARE. FEAIREL, AFEARE. K& “HE”
%7 F. Cl. Br & 1.
BRMRFEAHERFS “FRE” . “FRAKL R “FEREAK
27 - EANRE “FL RATER, ZHKPZKKE, L4
BHAEE+TOANKRRR, EVFHEAGATEY —ANAKEFT%Y, FELE
FIZAGFTHENRAH 3ETAKRAR. RiF “FL” ThE RiE “F
AR B4R, RiF “FE LRTWTHEXNEFTERXE.
ERRAHERF,HI I “BFRR” X BFEAREL
—HNEAHRIE “BFL ATER, —HKPZHKE, BHEH
AETOARERR, EFYEZAAFEY —ARTKEFTHKY, HEAFE
V=N H—ANRENMNERT, FHEALETEANATRSHAIETA
HTARRA. RiE “FRL TURERE “LFEAIR KF IR
LA .
FER(QEFREE. FTREA. FRERAF) [EFTEA (AR
FRAFRFIRERF) TUSH —NRENBRRE. FAIRFAY
Fhofask o F LA BAAL AR E. R, -0R°. -SR°. T#M R I
R F A (Ph) . TTik4k ROERAKH-0 (Ph) . kAR R ERAX 49— (CH,) -, (Ph) .
Tk 4% R° BR4X, 49 —CH=CH (Ph) . -NO,. —CN. -N (R%) ,. -NR°C (0) R°. -NR°C (S) R".
-NR°C(OO)NQR?), « -NR°C(S)NQR"), . -NR°COR° . ~—NR°NR°C(0)R°
~NR°NR°C (0) N (R") ,» —NR°NR°CO.R°. —C (0) C (0)R°. —C (0) CH,C (0) R°. —COR".
~C(0)R°. =C(S)R°. =C(O)NR") ;v -0 (S)N(R*),. -0C (0)N(R),. —0C (0)R".
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~C(0)N (OR°) R°. C(NOR)DR’. -S(0),R°. =S (0);R°. -SO,N(R"),. -S(0)R".
~NR°SO,N (R°) ;» =NR°SO,R°. =N (OR°) R°. —C (=NH) =N (R%) ;. =P (0) R°. -P0 (R°) ,.
~0PO(R") ,» —(CH) . .NHC(O)R’, HE ¥ HRB L HIAL R LA A Tk
BARE Co 8. RIAKH 5-6 TLeFARLER., XA, -0(Ph)
H-CH, (Ph), RAEREAw EEN, EAMRRARERRERKLEL LK H
RAEZ HI R EHEANR AT TSGR T —AM R TR 3 -
12 TAaAe. HYTIeFfeR T LR ERR IR, LA 0-4 A A%
AR ERAHRERT.

R* e Rg s A H) E-Tin e9 IR Kt & NH.. NH(C1-C4 Fg# A H).
N(C1-C4 fgs& 2 HA),. Mm&E.Cl-C4 5% AH. OH. 0(C1-C4 fE% £ H) .
NO,. CN. CO,H. CO0,(C1-C4 BE#4& A H). 0(@4X C1-C4 B4 XA A K
R C1-C4 fE»e £ B, EP R&GHEA LK C1-C4 fEaa A A & RIRAH.

PRk R B AREAXREFEFTRRATUSH —NREANBRKRA.
RAELX AR AHEL, BEIXEBRADIHEFTHRELRGIER
BERTFLEESHBRKEAL ) EXXTFFEAREFEATIOREKIF|EH
AR, SR FBILIETH AR =0. =S. =NNHR". =NN(R") ,. =NNHC (0O)R".
=NNHCO, (3t &) . =NNHSO, (32 2&) 3 =NR', H ¥ &/ RIh 1 ik f KR4
TR Co BRI A,

BRAEEXFARAILFRFEX, EFARFR LETHHRKKL A
-R". -N(R"),. =C(O)R". -COR". -C(0)C (0)R". —C (0) CH,C (O)R". —SO.R".
-S0,N(R) ;. -C(=S)NR™),. -C(=NH)-N(R"),3K-NR'SO.R"; A+ R & &.
kA IRAR A Cooo 8 AR 2 B L T e AR B AKX 49 R T i AR B AKX 69 -0 (Ph) .
T 3% A B AX 69 —CH, (Ph) . *T i AR BRAK 49— (CH,) ., (Ph) . T b A IR AX 84
~CH=CH(Ph) . REFEA —ZEZwARIHAR. RRARHLERTFHARIK
Rt 5-6 LRFEIRRK, IAREHALZL, AAERBRRERR
FlERARE LG ARBI BN REEAN VAR ATEAS R T —R2H R
AR IR 3- 12 A Ae . S TR T LT ET R K,
EF -4 BIE AR BRANERT.

R &9 A8 2% 3 B R R 2R L T i 69 BRAX K i% B -NH,. -NH (C1-C4 8%
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ARE). -N(C1-C4 fg#% £ HA),. B%. C1-C4 g% A H. -0H, -0(C1-C4
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4, —BEL B 7 %
REBAA Y — BT VA4S BY RARRAA R A R B4 A T £ o4
B FiEmAH L, BT —RARFREDHEPIPTEEY,

T RAL I fo [ L Eed forleb BH 694K, £+ Z &-CH-,
B R A2 TRMIRAG KA,

AL I
« Lawsson's
(QR )x fo) HATU (QR ) 1&*'] (QRX
" ElgN N x  EX N (QRM),
e . Joon idm & m et ©r g

@,N (QRX))( /\S\OH - (QRX)X\ < N o
o (0%,
Fr¥. 4

7oA 11
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QRrRX
(o) ( )xl\(\)/\n/c’ o 1) DAST, DCM, -78°C
~ NH H 2) CBrCl, 0°C
0)5’ 2 # O ~o N x 3)DBU, °C £ F iR
HO TEA, DCM o) -
HO N
(QR¥),

\ojkﬂmmﬁx) Meoz) :JC?OH (N Hoiﬂm
x | (QR¥)

Org. Lett., 2000, 2(8), 1165-1168; A. J. Phillips et al.

Chem Pharm Bull, 1986, 34(7), 2851; K. Meguro et al.

WAL I

AAE 111 BABBRE R ELEH (Eo EXL—B#HLH) 5E
B B — R A, ARdX 1 A4 AT — B AR A A E ek R
Bl .

#Az 111

X

X _R2 R3 Z R®

A 1.2\« ) v HN R \|(t1 I g
N oH R HATU N

o EtaN \R4

o
CH4CN 2, DMF

REZE FX fa KX #L AL EFEMAEETN, REIRBAS
Bl R, HAEHGRM, B AMBREBRRAR SR TR N T &%,
TIAER EX —RBRG T EHERLAREY.

5. FliE. #IF L E

B LRI

iEde E AT, RAEPARBET A4 ABC-#EZ afaEn . B
TR TR TFHAR. BERXREALESY, FlloEHTEILR.
REWRER. EERLAEERE. Hh-HELETHEMER (FldeC
BEOskin) . 1 REAREWRK. BRMMIERE (FleRikES
EEaE) . 1 ALEMKERE. LPEES LR, BBARAE
7% (#lde [-2mfe% % /Pseudo Hurler. B ERERER) . &
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% ¥ 5% . Sandhof/Tay-Sachs. Crigler-Najjar II #. % A4 uthgR
/GG EDE. ¥ERAFB. Laton fp154E . M EALHBELTE. RAM
WRF R RE. ZEB. RERCDC 1A, REBFRM. £X
TR T RF AL, BAEMIKRA L TG oz, ACT 874,
FBEODD . Brh g EHEZGH DI, BRMDI. E-B-B=ZK%4H
R oK FH AEERAEAR (P T RRERKK. MEAKFA.
LEGE MM &REL, AR ZEERKRRE,. RALKBH) . ETRLSABL
At 2 %GR (FleTE2RKAK. | BEMIRBEEFLA. A8
B Es., HHRAELAH pallidoluysian LB AMBTRARE)
AB G RB A (Fl e BER - RAH (HRREERE TSI
) ) EAEZRAFI - ZKESIE. COPD. FBRM& XM A HBL K
A o

B, EREPHNF—F&E, BRETHFLTEXHASY, H
b kA OAERE LEAAY, FETROSHF ETEHETHY
B, PR REA. EXEEA G, XEHLSYTikTE—F 6
b —Fr R % HAMIE TR

LFRAALENAHR, REREPLSYTALKREBH XA E4E
5, REELWRALDFLTHETATAEY. BRBALA, HF LT
BLHTAYOEERIRTHFETRESHE, B, XLBOERE
EE LY IATEY, — BT EHIALYE, FRBALERN
BRI AL H LRGSR E LRI RERY.

ALHAMAE “BFLELTESHR” ATEIHGE, AE4EY
EFHWEERAN, ENESATEAKRPRKRFIHELRERE, RAXR
EHEN. MK, REREF, HFALEGENA L/ N LiRFk.
“BEFTREZHL” ATALALASYHEZLFHERRL, —
Bt e, PG HEEREBERERLPISW A LITHE
AR BB

¥ PTG %R KRB, Flde, S. M. Berge £ I.
Pharmaceutical Sciences, 1977, 66, 1-19 ¥ mfA T H5 LT

118



200480039495. 3 oM P ET2/92mW

Bxad, FIAEREASE. RAALESHHBZFLETEZHES
HENECHANEANBREBITENRE, HFETHZHALERH
M B RBIA 5 RGBSR A B A R R AL, ALY 4otk B
SR, BB, ABRFHAR, ANRFITEHR. T8, LK. F
BB AT, RMBRRAZR, A RA KRBT a5k,
Bl B F R, FAHFETEZHE O T _RE., ERE. K
hEg i, RARBRE., XopBih, XPRE. AREASE. M8, T
BRih, B E. HEARE., AAERE. RAKAKRE, B8R
B, +o AR, TR, FRRE. ToEE. HAKE, H
mERERH . FBRE. AL, ERE. TRE. SRE. -
ATmBH, JUEKRE. LS, ABRRE. AEARARE. £XR&R
$. LREE. ABRE, THRE. 2-Aaad, megh. A,
MR, EEHE. ARAEERE. 4rEgE. RIRERE. dAABE. KA
RERE., B, FoRBRE. TRBRRE. AL, RIERE. HAR
B, ARRE, BARE. ARBRLE., AT-FRBEBRE., +—mERE. K
BMEF, NELHBITLNROEBRERE. BRLEERE. £F N (C K
). #., AAPELBRE WAL ATF LS HGEEBRESRLBHY
FHEMMR. X EFEMAMRATAFETE T KIS TERRT
FREEY, RAKSABASIERLOIN. &, 4. 5. 45
e, A4, A FrTEYEOEAFNES. F8EH
Befa BT, MAREETER, Fllegish. QaM4LS. RERE.
ABRE. BERRE. ARE. KRERASBRE T A,

Ede LAY, AEXANBFLTRLHELS M ALY
FETHRZOER, BHRBEA, KRXAAGENQLEERITA
BRl. HEMNRARESTATHENBGRKEN. S BREEB
. RBEEM. FERH. FRRIAN. R, BERELSH. @
78 7% . Remington’s Pharmaceutical Sciences, Sixteenth Bdition,
B.W. Martin (Mack Publishing Co., Baston, Pa., 1980) it &
HRATFRAGFZETEINASIABARAL SOG4 ERK. BT
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EEFANBANTRE RLBRAYRABE U, Bl FEEMREER
MANFHEERAAREF AT ASZF ETEHEED T HIETH
MotBs, RRARLARLPHLEZ, RBALBF LETEZHERKRY
M — LR RRTEFRSEN. R4, EEBRE. A
. hFAEZFAR (HliAbFaZea) . B4HR (HleBRidE. &
£EL. LREBBR LR ) . AR Y IR AH R EERAY . K,
SREBFE (FloRiBR kT, BERAWN. BEAT. M.
43, IRAKZFALAE, M) . RUHAERE. RAOHKRE.
A, RUK-RAAKRRERSY. FLEB. B (HlwilE. §8
HREE) . EZR (B2 RERRELHEFRY) . H4ERLMA
M (BB TRERGREH. CAALERTBREEE) . AU IE
B £33, AR, Ba. BER (FlieTTEaRAE) . BE (4
Joft A, ABAd. L. TR, BHh., ERGFREW) .
—E(HAERR L) BB (Sl B OB A BB TER).
RS . 4R (PR 8 EE) . BB, LRAAK. F4
B, RRKER. CEABEREZTER, ARLALENIER
BER, Bl A AEERBAN ARG B4R, A BRAREFI AR & F) 87,
BEESHETASHEEHN. BRH. QRA. #%A. HrA5F
. BB Fedu AR

1L B 3 7o 25 5 _E T T B9 40 64 69 ] £

EF—7%E, REARBIETETAH ABC-HEZQFEMNRIE.
ARG TR, EXEREAFTIY, RARARBKEETEF A ABC-
HEEOQERRRHYRE. RRAXERNFTE, A5 0ENTEY
REHRH R HISWLTaeX I HEHNAENY.

EXBREHGERETXF, RXARBETEMAHLR. HE
MWREAM, EHEMLEERE. Bo-HELTQEMER (A CEY
Bera) o 1 REAMOEMR. BRMIER (FlleKiEHREE
BidiE ) . 1 RILEMEDE, RP-I8E G ME. BEREHF KR (H)
4o I-tm e & 7 /Pseudo Hurler. b MEBREME R ). 2 HER.
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Sandhof /Tay-Sachs. Crigler-Najjar II ®. Z2 ALK/ SRS
gk, Pk, Laron HR1ER. MEENWEERL. RAKLTRE
JRALELR IR, BEMB. BAER CDC 1 &, FAMAFAM. ARBETRK
BALEE R, RE RS, AHMKA LT RbE. ACT 8274, SKA
EOD . BrtEHEEGH DI, FARKDI, Z-B-BA=K&E44E
R KA HEEHREAR (FFRRXEERMA. MERAKAK. N
EEumpEih, #ATEELEERE. RAKRK) . FETRLSABE
HERFER (HlFTERKF. | RAMIRBEFERA. AHE
MUK ES. FRZLH pallidoluysian LR A M ERRER ) VA
BEGBRB K (HlloBERL-BoRA (HRHEE G TG
L) )RR ERAFH-E K LGS AE. COPD. -8R AT IR A1 K
FEF ik, QANAFILINL TAREIYCLSKX I eHR ik
H AR RHT NGBS MEG TR,

BRANRORLREF X, RLPRBIE T I BT RIURG T %,
QA TR RIS ML TFAREN —FFEASYN TR, MREASDHE
Ado ERTIEA X (I) LAY R HE KR EAEF X,

BRALE, RAMRBFLETEISHELSMY “ARE” &A%
B —HEAIFTIHARIARBEFENRTARNE: EMHHE
i RAE M AT A &R B - 4R G s R ()
o C ZHHME) . 1 REAEMLE BRI, BRMMIEHERE (FloRik
MEERREME) . 1 RILEMEOE. LP-EES foE. HEEKE
BB (Flde -tk 5 /Pseudo Hurler. b MBEERXRERE ) .
¥5 % #5955 . Sandhof/Tay-Sachs. Crigler-Najjar II &, 2 A4 kiR
Bk S ERE. ¥R, Laron tr1EE . MR WBEESIE. BRA
PR FRAEBE. BEB. REHRCDC 18, SHERHAN. &
AHFRBAGE . RERES. BB GEZEGRALE. ACT
o, FRZE DI, Bt E#EZ e DI, WRMK DI, E-5-B =K
A, R-BEoKR WEEHAR (FlFMREERKAKH. MEA
KA. ILESG M REL, #TEZEBAERE. RAKK) . FFTR
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P RBENBRFZRR (Pl FTERKAK. T RHFH B EFEA.
FHE5EMUAEZSE. KRB EH pallidoluysian F LR H M B HK R
B) ARER KRB (HlioBERA-B_KA (DRFEEG T
FaFlA2) ) A ERRFA - KEESIE, COPD. F R XA
KA,

REARAT HOIASMFBESMT AR ARG —FREHT
FIARIEBBREFERMETARNEZEREELAERLY: £
WA iR, BB AMN, EAMLEERE. ROo-HETQER
e (Flde CEAHME) . 1 REAA M OEMAKMN. BRI T8 (4
WwRAMGEEEMRE) . 1 DILEMKELE,. AR-BEOLE. &
BRI B kR (Blde [-fm e sk # /Pseudo Hurler. o ibM AR5 X £ M
B ) . #F ¥, Sandhof/Tay-Sachs. Crigler—-Najjar IT #., %
RO BRR/ SR G FME. HBRAF. Laron 158 . i Rt Bese
o RAMFRFBRAGERE. BEB. REHRCDC 1 &, HAEME
AP ARHFRBAGE .. RE AL, BHERKLEEG R DE.
ACT #e76. JRAAJE DD . Brt B X H#EE K DI, BWRME DI, E-5-
A=KEAE. R KK, WEEBER (HlF REERKKR.
e AKAF. MWEEEMEEL, BTEEELEEAR. RELKRK) .
ETROVABEFEZRFEER (FlFERRK. I BAM ) EHL
FRE BB ERMAILE RS, HRZ A pallidoluysian LI A
MERRR) ARBGERBH (AR ERA-E_KR (GRBEE
AT EBFIAR) ). FRELRKAFMN-EKEESLE. COPD. TR
KA RSB, TERAZTHRRAZETERR, XRMTXERH
Hdudt, SHE—REH. BREHTES., KBS, LB FX
F. REAAKSHREREMNEN FTLZAXLXTY, AAHTLE R
M., KLANESR “NETLAHBX RFHELEHRNEY
MEL, SHETHEFRTRELY., FERREBYE, KLHA
o FtB oW ERFD RN TR O ELEERESEAEFHNERAAN
REMEERHEZEFIEDKRGEERE RN ERPLRRE TS HA L,
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QEMETAREFREGEEN;, FRAGEKLSHHFM,; BT
RAHERESY,; EHHFH. AT, —BREERAL. HAFkL;
BHARE., SHNRAEFMRAGELRLESYHRER, 478
FHRE; H5ARRANERLAOYRKREIEREAGTEY; REHR
B#Es B E. AXLAHRE “E8 2T, KB
Y, BRREA.

AEPHBF ETHZHESYTUNS AL GBI, EM.
BB, BN, BHAEA. HEA. 53 (UAHH. KEHNREH) .
B AT RAREARENFHXLH, IRMTAETRAENTEN,
EEREETAT, KREPLSUTIAR DRI G s-48, HEK
FABERL 0. 01mg/kg £4 S0mg/kg. ik %) Img/kg £4 25mg/kg %
ERHERE, —R—RKXER, AKRFHTHETHEK.

ORAHHBRARANE QEERBRTHFZ ETHETHILH . HILA.
Bk, B, BRANFBA. BT EHASHASL, BARF R T A4
HOARARNRT A WA ER, FldeKRELAEN, HEFN IR,
Bl 0BE. FRBE. RBRLE. LBTE. F8 ., RYBFAB. &
B, 1,3-ToB, —FATEBEE. b (A28, 4. =
R, i, BHd. RRGRZRG) . b, 98%KE. R
B ALK BB QYRR AT BRBE, A e RAY. BT REAAEN
g, TIRLAAMAETIACIEBF, HlHBEF . LD EFR . #k
F . HroRR A

BRESHFERBEENFBEN, TUERR O REF T
HEE&Y, Pl A B TEHOKBRGRER, LETEH4EHE
TARBEREFI B I TELHHBRREN & QR E TEHER.
BRRIK, Hlk 1,3-TBPHER. TUARAGTEZGHK
Fem A K. HREKER. US.P.AFERALMER. H4, FAL
RARAEARELGEHBEFNREF MR, Ak, TARAEFTRFe
MBS, AsRNE-R_—HHEE. H, AZHANNHEFTL
AR R RS REBR, HldeidBE .
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TR A TRXHERTRE, FlrBdmd a0 HEILE,
REBALGARELSHHB X RER, TRAEEANRLERIS
BELBHHARKIE LA TERNAT.

ATREARLZBLADHKER, 2FFEE2RLENAMERT RN
W24 B BBk, X AR R KM £ A8 R R AT YR R
BREEZR, MEWHRIEERATEHERER, BEARIRX
TEERAETFHAEKXD LY, XF, FLEDERREF AHERK
v, ZMBFILHRARH X HERB I, TiEHGMEHXAX
MHE G, EAMTRBAHARSY T, FlwRKXE (polyactide) -
RUBBIE, ARLGHAMECHEAR. REKEGDHERESHY
bl Fa BT R R B B, TSI AEREER, L
A TRBRA MY FEH OIER (RRE) XK (BRET). MAERTIEH
) F) 47T VA AL A4 LA B MUK LR 4R A8 B 9 g R AR R AR FL o R4
%

BB AELHEAS MK LEIREF, ENTAXHEHE, HA
KA B iE A B R A RBAARRS, FlReT TR, KT
SR AR, TMAKEEETARNK, ER2EKETRERIK,
B L B R A B kL, B EWASY.

DRAHHEARNB GFERER. FA. AR, R BEA.
AXEBRARNA T, BEMLEYEEY —FEHOEHF ETHZH
B F RBARRA, Hllotr B BRARBER 45, Fo/H o) HAN I
wA), Fldeiar. . BAE. B EE. HEEBRRAER, ) HEM,
Bl TR HE, 8%, R, RUBREKRE. EERTEA
B, o) B, Fldedih, )RBA, HlReIRiE. KRS, THEX
AEFH. Bt L RBREFRERY, o) BREEN, HlotH,
£) B AR F], FlieE4itdh, g BIER, FlioérsgBfdbhLm
RS BRES, h)BUKH, FlleHutABEL, & DEERN, FleFa.
AL EAS. RIS, BARC B, ABRARRARLREY. £
BREF ., ERFARGERLT, ZARELTUACSEFA.
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BT AR R AR KR ¢ B AR A- VA R B RA L AR &
ﬂ*%ﬁiﬂ,&Q%HMWNMﬁ%%i%%u&ﬁ%%%c‘ﬁ
£, FAL. &7, BREAN. AHFREHNFEANET AR QR
ﬁ%,Wﬁ%»R#%%m%%&%ﬁ%ﬁ%ﬂﬁobMTMTﬁ%
ASHBERAF, CTUARABAIKMALEELX —HHBKLETHERSTGA
Ay, ik AR F X, TAMEA K LIFELS M EH LIERES
MFAsEE, LT ARAMMER 6 ERESMEAHAREGHE ALY
IR ER P AR, REFABRYF G e RBEAR ST
RL=_m¥F,

HEHNAPETARREOHAHBX, LT A —FHREMH LiE
BHF ., AR, 8. RER. LA TR FEKRFETUFR
RS &, BlimPhER. BRIEH M QR Fa 2 &) B ) 47 3 ko 0 H 48
bR, EXEXBARNE P, TRARERLESHE E ) —FF B HHFEA
B, Bl EAE, BREH., EEFHAT, EAHMNBELTUCLS
M Ve MARIER) ASM e H AR, Bl R R BFEH LR BR, F
JorE e Bt Fe i Sh Tt &, EREN . ARFAKNKGEALT, AL
TUAGQSEF R, M TATRHASRH BN, T A2 EAM L
B E—HROBRELRSGESY, TihALRMFT N, A
1% A QI A M LR EREREW R A £,

AKRASYH /I RERL LGB QLK EHN. BH . FAH.
PRF . BN . BA. B&k. REA. BAFREH. FEHESE
ABEGTEHFLTHESHEARFETEZHH B RE T AR
A, RETEmE, BRAFH . BENAFRMNLBREERLALY
REA. B, RAPBEZANHAER, eMEAEZEHIESHE
PRI G At b, XEFBTUBAIE NS WEBRTRER S
AT P RS &, AT AR A B IR A A Ao F i B AR 648
F. TUABASRGEELHERE R AMWSRERS AR REK
L XL E

Ede L X —AGiE M, KREPLESWTAE ABC-412% G FHE
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Fl., B, RELZHRTEEFLEL, LEWFESYWHEINTAT
X KA. REXERRERBZELPEN, VAT RA.
FERBRTESH ABBC-HEEFQEMLZAAER, HEKEE
P REXERTESH ABC-HE2EAFMIHZRAAFTHE, TR,
R IE R AR T ABAR A “ABC-$#E R G -NFHEF. REXER”,
B, £F—F @, RAPRBEFIHF—FER. REXBEFRE
BRBLEPERNFT R, AV EZERRKRSTESH ABC-HEZHEH

BEREAF AV ABC-3i2 & G AL N Loy E T A 858
AR 3R Fo R 5K 5645 BT — AR A4 3£ 64 7 % An A M E

SRR LENHR, REPHS I F ETHLTHELSYT
AR EBATET, LRI, Wi F ETHESHAEAH T
BE—HMEEHAMATEANRKEGERARAN. ITXEELHL. A
BBAFTRFHRFET EFLE (BRMNRER ) BFEITE LT R F/
RBEFEFERIATEEABRROTHEL, LERASIHE,
FTRFETUSE —RERBTERR (Hlie, KREXRALSHTUS
F—HATEAR—RENBMEARLHE ), RFEEMNTRIELERE
MR (Bl dETaER) . WwALHTAY, EEFHALTLY
VA G 9T TR 45 2 7k 7 R 5 69 L4087 MR A “BUBTIE T Wk A
RFEMEREHE

A RNERLPEAS YT HEER AR ACLZET MK
AR —FRRSGEASMFTRTHLE T, Hidi, LB THNER
WATAF BN T HERABTHOSETLWENE—IETEHER
SR T S FH 4 S0%E 100%,

AKERAMRAE G F ETEZGAEDETUIIASRETH
ANESEEWHELSYT, FlBE. ATBE. RESHES. HEk
KEPEFTE, A, KXVAEF —FTHOUABETHEALENES
¥, L4 l—BHUAEBRERERAIH KRS X T TR RL AL
o, RELSTEHABEMATHEARLINSKR. A —75 8, RAAA
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BAFALSDATHEANELEET, TRESYaSs L—BEHBERER
XREENEPHAEGRKEPANAESY, PESTHREMETHENREL
MBAAR, ELUARPAEBETEANEREN —RFEFERRELRE
#) 6,099,562, 5,886,026 F= 5,304,121 %, AHEAFALEHTIE
HEAMH, Bl KEBREAY. BFRXA—_HA8K. RTAB. BT
B RIM. LH-CRUEBERYACNAOREY. BRHTAT
it —FRESHAAR. S4B, RL_B. BEAALELHERE
L, VARTES M BRI,

REAPHFZ—F AT RELDHSRES TAE ABC-#E2%&F
M (Bl SE AR ) , BFEOANTELLTREBITE L YA
BB X [ ARSI ENS WGBS, AXFTAHRE “4
WAF G ERFIHROIERCE R ARG, ANHILFHH LR
B EIRGEEEB TN, bk, R, K. £, HR. BR
KRR XA L RERY .

EEWHRTRE ABC-HEEGERTATAHARBEAAR L
fot) 2 AP B 8., XA B MW EH OB ERRT ABC-#E2EHALEYF
EREFANETHHR,; FHA ABC-$15 % G HIEA 6 5F e,

BFH—FEaFXT, BRETHRIXAKAAER B FEREFTHY
Fik, QFEEHABHEEX (1) oY EBY TR, EREGERT
XP, ZHEFREERAS FRERKREARAE, ALK LHE
AFAY, ZAEFRAZAS FRHE,

BB -FEEFR, RAARE emIoE T i ABC-44i2
FARENT kR, QRS X (DahERG TR, KA
AW RE ek ABC-3EKE” A TRBAHEZTHN ABC-#E2%
G. EhiktyFEHRF P, A& ehtE ABC-44i2 & & & CFIR,

BB A — Rkt RS X, BiLR Z 5 & & {5 kR ZE ABC-
HEEANER, NELAYHERFTEBRLE SN FETARA KRR
BHEECFTE, Al bFEA RN HkRLie L FE Tk,

HFRE BN ZERA e Gonzalez v Tsien AT ¢ b F - B
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FRET 4 2% 38 (AL, Gonzalez, J. E. andR. Y. Tsien (1995) "Voltage
sensing by fluorescence resonance energy transfer in single
cells" Biophys J 69 (4): 1272-80, and Gonzalez, J. E. and R.
Y. Tsien (1997) "Improved indicators of cell membrane potential
that use fluorescence resonance energy transfer" Chem Biol 4
(4): 269-77) HERERAZWRHRBG484, Hlho b B/ B FHEA RS
#% (VIPR) (& X, Gonzalez, J. E., K. Oades, et al. (1999)
"Cell-based assays and instrumentation for screening
ion-channel targets" Drug Discov Today 4 (9): 431-439),

ok, R SORHE R Rk A TR M . R SO M 3 A1) DiSBAC, (3)
5 RABRAR CC2-DMPE X Jd] 3% St 3k % B 44 43 (FRET) 84 T4k, ATk 35 56
BERE & TR S 0et, A% FRET 44K, B fs (V) W TS5
W 5w &) DISBAC, () AR EH 5 A, M CC2-DMPE 445 4 ik S 48
MR . RAZSEGTATAA R VIPR™ [T KR, €2 —Fii e
BARERF KA E, MR RE 96-K 384-ILMBH T 2K
FHATE T @ sk,

BAH—FE, REARBKANE, AFRIIARAMNT A BES
T ABC-#E2Z AR R BHGEHR, ad

(i) &&X (1) bWt in,; =

(i1) XFFHAEGHKE:

a) RIZBEMEZEWMAEBIEE;

b) MEFTE ABC-44E Z A R K B e,
BE—#E#FXT, AN ER—F O LT FHNENIES.
)R ALY GG A RER,

b) M EAEFTEFSMA M HELETHHTA ABC-HEEHRLLE
BEM; o
| C) MIRAE ML WAL TH) ABC-HEFGEMREAX (1) &
A MG ETH ABC-3E KRG BE .
At ey AT X¥, KMEAFRE CFIR 43R E,
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ATTAEMASREBRKLITRLA, BETH EH-H., K
TR, XTSRRI, RS 5 X AR PR KK B,

5% 76, 45

A) 32T ARL RA Y 0 H] S

— KRBT

B & RELSOBAAT L ETRAS, Fh oA —
LEE LY ESARL TNV 1,4-— 8 P o9k b,
BEREREMETRTHHFLIR, REFXRERSGHITIR, AL ET.
AW 2 S RARRER T E-R & RAD &/ R iE AL,

I RELEBRATEAFL ETHRFH, FELHLERMAF —4
FEUNBASCAREEZCRG YV ECHFHERFS. A 0-(7-
FAXRF=Zk-1-£)-N,N, N, -9 F & k4555 f5 B 3£ (HATU,
l.2eq.), ¥REHRHFALIR., BHEFHRELZIRMHNENRE-TH R
A8 &3/ fT sk,

FLAR K 4

B TARMNFPENELEER, REH—FHk, $EELER
EXBFRER 60 FR EHATE, LA HA Rk H EM Science %1
PR, RiEAIMARX A PESCIEX EX150 /it #4749, ARIEFF
LR % B F B AA 220nm 5 254nm F &G % Sh RO R 2 45,

P b4 4 &

C-[1-(3, 4-=F R A-FH) - R K] -F A B £ 250ml B &K B
b, %G, 4= FRE-FKL)-TH (5. 00g, 28.2mmol) & F 60mL £ K
Wk, LR mASAM (2.03g, 84. 6mmol) , R ERAMWARE
50-60°C., RREAN 1,4-—& TIH (4.30g, 33.9mmol), &K R4
W EERIE 16 DI, WmABS—H 1,4-=8 T % 4. 30g,
33.9mmol) , ¥R EZBSYERFI 24 I B, BREBRLSHAHET
B, AEBRWNAGTERER, ¥REREMWEAKLET, 2dakKkAEE
E b, P EEEH (1. 61g, 6.98mmol, 24.8%) . HKA4E 1-(3, 4-
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— W EA-EE) KRS T (363mg, 1. 57mmol) 3&F & /K T8 (4ml),
ERAATAIE 0°C. ERMWAFAEE4Z (1. 5T0L, IM TEER),
RN BRAMIRETER, W 16 1T, ALBRINN TERERR A
BAY., BWEERASMAMRELMKERLE, 25, RELET,
23| £ & 64 (356mg, 1. 38mmol, 87.9%) . BSI-MSm/z +t+ 44 235. 3,
FRAE 236.2 M+1)". FREGETIE 1. 64 5-4F.

B A 0 41 &

2-(4-FRA-FH)Ed—4-BB [1-3, 4= FRHE-FXHL)-IX X
AFTRI-BEE: ¥ 2-GCFARE-FHA)-E4-4-KE (101mg,
0.405mmol) #= C-[1-(3,4-=F 8 -KK) 3K /RHK]-F A8 (96. Smg,
0.410mmol) & F44 = T A (84. 1pL, 0.600mmol) # Z A% (2mL) . Ae A
0-(T-FR e XF=odk-1-F)-N,N, N, N-vg F A PR~ A 5588 & (171mg,
0.450mmol) , kLI 16 of. R EBRESMAKET, 2iLAKR
B EELAA, ER A S - 30% LB LB TIRAEE RBL. A A,
BEETF, 439 % & E 4K (84. Omg, 0.180mmol, 43.9%). BSI-MS m/z
i+ FAE 466.6, FTRE 467.2 (M+1)', KGatE 8.32 44F. 'H MR
(400MHz, CD,CN) & 1.68-2.07 (m, 8H), 3.50 (d, J = 6.3Hz, 2H),
3.82 (s, 9H), 4.20 (s, 2H), 6.83-7.29 (m, 8H), 7.87 (s, 1H),

I-F R Rk -4-H B [2-G,4-—FRA-FKL)-TAI-BLE: ¥
Rink BEAEATAE (0.627g, 0.752mmol, 1.20mmol/g) &Fi% & 4mL N,N-=
WEFEA OMP) F, Bk 10 54, REQREZRAMMARTEK
(0.15g, 1. 1mmol) # = Z A& (0. 21mL, 1.5mmol) ., Am A 0- (7T-F 2K H
= -1- )N NN, N-w9 36 Bk 81 55 A 5E BR 3 (HATU, 0. 46g,
1. 2mmol) , 1 B N iRA-sest 2 0F, iTJE, A DMF o — R F bk,
REFMIBEFE Sal FRY, & RN 2,4--4-FEHEXK
£)-1,3-— 42, 4- BRI T -2, 4-—A4L 4 (Lawesson K FA,
0.93g, 2.3mmol)., REERERASMIE 65°C Taesds 2 JoBf, iLiE,
Ji DMF fe — R ¥t sk . RE4EHAS (0. 50g, 0. 60mmol) £ SmlL W &7k
vt R R Bk 10 94, AR RA e E K EAEE (0. 060g, 0. 36mmol),
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REHBRAMAE 135°C TRAMBKRBA 20 04, 22 uAidiE, 52049
-F A -Eed—4-R B, MS m/z HF4A 219.0, A4 (BSI) 220.2
(M+H?) . 4R G BF i) 2. 38 447,

¥y BOE T 4K = T (0. 0836mL, 0. 600mmol) #= 2-(3,4-=¥
S A -FRA)-Z A (0.0332mL, 0.200mmol) &9 2mL ZAE. A=A 0-(7-
FAEXAF=Z-1-2)-N,N N, N-v9 F R GRS A58 2 (0.0836g,
0.220mmol) , HEA&BEI 16 I B, RERASHRELRERMAH &R
A E s, 2B L E 6 (0. 011g, 0.029mmol, 4.8%) . MS m/z 3t
B {4 382.1, L 4E (BSI) 383.2 (M+H) ., ARG wtia) 2.97 44, 'HNMR
(400MHz, CD:CN) & 2.85 (t, J = 7.0Hz, 2H), 3.53-3.65 (m, 2H),
3.78 (s, 3H), 3.80 (s, 3H), 4.33 (s, 2H), 6.78-6.91 (m, 3H),
7.29-7.42 (m, 5H), 7.52 (s, 1H), 7.92 (s, 1H),

2-(4-F S A -F ) ek —4-B B [1-G, 4= F &A-K L) - X
A AR] -8B

- A-2-[-U-FRE-XL)-TBHARA]-ABRTAE: £ 0
F, @ DL-# &B HCl (2.0g, 12.8mmol) & =R F 4 (10mL) & & & An
= T B (3.58mL, 25.7mmol) = (4-F & A& X A )- T & & (1. 96aL,
12. 8mmol) . ¥ RA4 A 25°C FHH 12 I . W REY A 1eF &
AN KB R, B, RRET, 23 E#H44 (Th: TR TEE
25 2100%) . 4B 3-2A-2-[2-(4-FERAE-XRL)-TBAKL]-ART
£ B, A E & ER (g, 58%) ESI-MSm/z ++J44 267.3, LM4E 268. 2
M+1)". G nFiE 1.83 44F. 'HNMR (400MHz, CDC1,) & 3. 64 (s, 2H),
3.78 (s, 3H), 3.83 (s, 3H), 3.93 (ad, T = 14.6 #= 4. 0Hz, 2H),
4.66 (m, 1H), 6.40 (m, 1H), 7.01 (d, J = 8.7Hz, 2H), 7.23 (d,
J = 8.7Hz, 2H).

2= (4-F I -F ) "B -4-F B T A B & DAST (ZZRA=
FACEL ) A E|A (-78°C) 8§ 3-FK-2-[2-(4-FRE-KH)-THBRRA
E]1-R B F 28 (400mg, 1. 5mmol) Y= Fi% 8mL) &=’ P . E-78°C
F#HH 1hE, Ao A CCLBr (149uL, 1. Smmol) F= DBU (226pL, 1. Smmol),
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R SR E 25°C, EiZRE TFTHIF 12h, F A EEA4EF NalCO, 7K
B, MARRAMA DM B, AFHMFERE, A MgS0, T,
Rtk EES (T LB TE 25 £ 100%) . 48 2-4-FERAE-F
) ek —4-HR BT RBEE, HEEEIK (B0mg, 21%) . ESI-MSm/z K
{8 247.5, SER4A 248.2 (M+1)", PG EFIE 2. 64 54, 'H NMR (400MHz,
CDC1;) & 3.80 (s, 3H), 3.92 (s, 3H), 4.12 (s, 2H), 6.87 (d, J
= 8.0Hz, 2H), 7.24 (d, J = 8.0Hz, 2H),

2-(4-FEA-FH)-"Eob—4-HK B W 2-(U-FARA-FR) Lo
—4-% B{ ¥ A B% (40mg, 0.16mmol) . F&F (2mL) 5 1N NaOH (1mL) #i
A FE 60°C FAndh 2 MR, £ 25°C FALE 30 54, AAHRE, ¥
A A 2N HCL AP E pH 2, M UBFER, AFAHME, A MgSO,
T, RELETF, 5% 25mg (66%) 2-(4-F & A-F &) Sk —4-K B,
A EER, BSI-MS m/z HF4A 233.2, F@4A 234.2 M+1)". RE
B 18] 2. 27 4-4F.

2-(4-FEA-FA) "L 4-H B [1- 3,4 —FEELA-XHL) - K
EFAE]-BEE: M 2-U-FRE-FH)-"E=-4-% 8 (25g, 0. lmmol)
Fa[2-(3,4-=—FRA-FH)-2-FR]-R ALK (4Tmg, 0.2mmol) F ¥4,
HRE 1-(4-FREA-FH) Kb 4-BEB[1-C, - FRE-KHL)-
AL FTA]-BAERGH &M Y, F2 B8 30ng, 66%), A& E
B 4k. BSI-MS m/z #+F4E 450.5, FRE 451.2 (M+1)", R Gt
3.51 4-4F. 'H NMR (400MHz, CDC1,) & 1.68-2.19 (m, 8H), 3.50 (d,
J = 6.3Hz, 2H), 3.81 (s, 3H), 3.88 (s, 3H), 3.92 (s, 3H), 4.00
(s, 2H), 6.73~6.88 (m, 6H), 7.20 (d, T = 8.7Hz, 2H), 8.07 (s,
1H) .

o AR LS ERALAMG T RGN T M. TE 2
R T AN X 1 1ub-Weh 54 43,

& 2
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e ]

1A-Ha ez LEEL I TUCH:
# - ¥ ! MBS 5
21 32 505.40 4.24
22 33 489.20 4.46
23 34 413.20 3.62
24 35 427.00 3.45
25 36 467.20 4.23
26 37 451.20 4.42
27 38 417.20 3.87
28 39 431.40 3.73
29 40 471.20 4.46
30 41 455.20 4.68
31 42 437.20 3.24
63 83 443.40 351
64 84 481.40 3.74
65 85 475.20 4.09
66 86 392.00 2.28
67 87 397.00 3.60
68 88 391.00 3.70
69 89 405.20 3.84
70 90 421.00 3.75
71 91 427.20 3.85
72 92 405.20 3.87
73 93 421.00 3.73
74 94 425.00 3.89
75 95 405.40 3.87
76 96 421.20 3.63
77 97 425.20 3.89
78 98 451.00 3.81
79 99 483.40 4.12
80 100 481.20 419
81
82

B) # 0] Fv | R AL A4 #4 AFS08-CFTR 8 £ bt o ) 52 3k

1) W] Z AL A~ AFS08~-CFTR 42 R 64 B 4o X% 77 ok

HF b4 ik R A 4o Gonzalez #= Tsien ATk 4 o B - M
FRET 44 & % (AL, Gonzalez, J. BE. andR. Y. Tsien (1995) "Voltage
sensing by fluorescence resonance energy transfer in single
cells" Biophys J 69 (4): 1272-80, and Gonzalez, J. E. and R.

Y. Tsien (1997) "Improved indicators of cell membrane potential

that use fluorescence resonance energy transfer" Chem Biol 4
(4): 269-77) 5T AT NEHLEES, Fllod E/B FIR4aEH
% (VIPR) (A R, Gonzalez, J. E., K. Oades, % A (1999)

"Cell-based assays and instrumentation for screening
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ion—channel targets" Drug Discov Today 4 (9): 431-439).

X EHRAMR EEATFREEMN, & /RSB EH) DISBAC, (3)
5 %K AAERE CC2-DMPE Z 8] & X4 dhse &4 45 (FRET) W) B4k, ATiE & &
BERR &3 TR M sh 3R vet A % FRET 444K, a3 (V) W 4L 55
W R W) DiSBAC, (3) AR EH 5 A, M CC2-DMPE 3445 49 6548
MIEE ., RAKHGZATAF A VIPRY IT KR, €2 —F ko8
RSB B AR AN E, BT ARE 96-R 384-ILMEFHZ K
i k) AR

15 Bt L2 65 K 5

AT K AR EAFS08-CFTR A X W9 ety N F, FE T2
AN HTS MAARN. EHREHR (HHESR) BiXiohgALET,
P 37°C THMBARLFHZRAATET 16 I it, 4EHfakstig,
B-FARAEFT E 384-FL-F IR P gm0/ 27°C TR Y 16 J B, W “B
- A& AF508-CFTR, FA/E4& %At/ & & A M4 K, (Krebs Ringer)
BT 3R, mBEE-HAMERN. K T EILAFS08-CFTR, A&
FuAe N 10uM 48 &) 424k (forskolin) #= CFTR 3&4bF) 4t A £ (20uM)
ARFR Cl3E5r K. & CL3E AR At Am AAR 3t 7h B F AF508-CFTR 7% 4Lt
CLUR S, 42 A TF FRET & & [ —4% & 3 ) 56 3 15 ) 57 808 ¢4 - 484K,

BT 164 69 L 5

AT EAIAFS08-CFTR #9532 4LA), AL T SRAu A HTS M2 A X, &
F—ANKE, AEIRASH REA BRSO HH L CLIEAL, 22
E, BATEH 2-10uM B8 Jek i £ CL3EHR AN E o, UiE
FLAF508—-CFTR. B RANE G mAest CIRE A 28uM, XAX vk i F
AF508-CFTR by CLliLs, A AT FRET 9 B4 B A L2 B
) BT BLRE 4 3 AR AL

BSUER#AL (@M): NaCl 160, KC1 4.5, CaCl, 2, MgCl, 1, HEPES
10, pH 7.4 (NaOH).

RERBER: BERL TR LR 1588 RE.
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CC2-DMPE: & DMSO = 4| &%, 10mM 4% &5 %, BAA£-20°C F.

DiSBAC, (3): /£ DMSO ¥ 4% 10mM f%& &%, WA 4E-20°C F.

3% F

1 R #4 2 £ A AF508-CFTR #5 NIH3T3 ) SRS £ w7 &4
BRFRE, £ 175cn’ BHRBERT, F@mpeHE 37°C T £ 5%C0,
F2 90%Z K F A= Dulbecco K& R Bagle K3FHRA T, L FANAH 2uM
B EBLE. 10%A 4 M. 1X NEAA, B-ME. 1X ¥ E £/ L £
(pen/strep)#= 25mM HEPES. st &3 A F M E @ T, # et 30, 000/
FUBFF A 384-3L4AK matrigel 89-FAR F, J£ 37°C T4 2 0, &
B LIC TR 24 D0, BEBAHMNMNE., HAEMNETRET, £ 27°C
K 37°C T @M fo R A LA M3 4% 16 - 24 B,

TR AE S 6FAFS08-CFTR B 48 H 5 45 & 24 F8 ) F 2%

1. Ussing 0T+

s+ & A AF508~CFTR #9484k £ R 48t 47 Ussing £ 2%, Ai#t—
B RAEE K F R R kP LA 49 AF508-CFTR A42#]. %4 K& Costar
Snapwell #mf@3Z it Ly FRTV" ™ LR M B £ £ Ussing A
(Physiologic Instruments, Inc., San Diego, CA), #|/F & /E4t%
%. (Department of Bioengineering, University of Iowa, IA, and,
Physiologic Instruments, Inc., San Diego, CA)if#:/{t 8 E433% .
7670 2mV Bk T I kR W P, X S A4 T, FRT LR AL 8 4KQ/ e’
RA LB, FEBERAE 27°C, BATA. AL EBELHE
WAL A AL f AR, A AAT, AR BB I TARE Y &
A 6§ AF508-CFTR #% C173%. #)/8 MP100A-CE J_& #= AcqKnowledge k44
(v3.2.6; BIOPAC Systems, Santa Barbara, CA) KIR¥ZFH X #) L.

LS B9 KB

RAGFTRRARRIMMIETRE CURESE. A T S XA
BB, sTARRSEAE R EF s K E% (ringer) , T35 NaCl
RFEREIERMANRA (A NaOH HZZE pH 7.4) , B5) 4L K¢
R CLREME., FiIHEBRHRATERLEEZRITHY, HTAYER
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AF508—-CFTR, #/4u4% &) etk (10uM) #= PDE ###|% IBMX (100pM), %
Z_vAAe N\ CFTR &AL &4 K& (S0uM) .

Ew A @R FHRARIY, ERETRFRIRE
AF508-CFTR #) FRT @ /e3840 CFTR ERBE T M HFEE. ATRRE
ML EN, Kamits 10pM FELEMAE 37°C TRF 24
B, MEBRE 3R, REIREK. & cAMP-FEH R E-NF 614
~Re Tt R T ARt F 27°C Fo 37°C sF BB EF 4k, MAE MR T LA T,
5 37°C st RAR, @R AR AMTURE B3 m cAMP-Fo 4
7}'\7%_41\'%‘% Isc.

EBAILT 1B 69 5

BAGFTRERRAEBRIMMETHE CLIREME. A TEI IR
JE, TR JRINMBEAE R EF A RE RER, AHERAE 360ug/ml) it
75, Mm% NaCl RFAREEBRMANRE (A NaOH HZE pH
7.4) , FABALEAHKE CUREME. FMASBHRAHNED £
BEAE 30 SAPEEATHY. ) mARIE SR I B M An N GE 5] Fo Ak (10pM)
Fo BT A AR ALA- 4 . PR E #) AFS08-CFTR 3210 F & € 4n iR 4L F) et
REHHHK,

R

RSN E % (mM): NaCl (135), CaCl, (1.2), MgCl, (1.2),
K.HPO, (2.4), KHPO, (0.6), N-2-% % Z & vk -N -2-Z # 8 (HEPES)
(10), A& &4 (10). /A NaOH HAZERE pH 7. 4,

TR (@) : BRAKIMERZEAE, NaCl A FHAEE4H (135 4K
.

& il 3% 57

1% /f) & L AF508-CFTR #9 Fisher K & £ & (FRT) gg f( FRTA7" ™),
ST A EAT 8 5 P ik KA e IR E 9 AFS508-CFTR 42 #) # 4T Ussing
% RI. /& Costar Snapwell fmfR3E f4&4F L2 fmie, /£ 37°C T
5% CO, ¥, /&£ Coon KK B Ham K, F-12 32 A 32k 5 X, ¥ AL
A SwisddiE. 100U/nl FEEF 100pg/nl HEE. AR FRIIEWL
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LA 6 B AL TN FE M AT, HBmAE 27°C FiRE 16-48 B, AR
#AF508-CFTR. 2 7 M 2 AEMAASHHEM, & 27°C K 37°C T
iR fe R AL MR E 24 B

2. Digpiie R

FIAEIL-EHE (patch) 2@mpiek, KM idiE & X s
i Bt A8 5% K A AF508—CFTR # NIH3T3 4mft b 44 % MLAFS508—-CFTR &,
Fo (Taesoe) « B @ E X, # A Axopatch 200B AE K 47K X 2 (Axon
Instruments Inc., Foster City, CA), B TR TFTHAT [t @/ A4
ie&k. & 10kHz ¢ BRAESA R FRIRATA LK, & 1kHz TIRERE, &
BELEABEN BRI LA 5- MQU &L, Ak ®inRE&H4 T, it
EEiB T Clifstg s (B, #-28nV, AT LREA>206QH Hi &
FEFa<15MQ#) S BA S FE, H)F £ A Digidata 1320 A/D @ F= Clampex
8 (Axon Instruments Inc.)#j PC #ATARF X A . #IEHKIRFHI.
BB ERAA S0l RR, ARAESNRHEEAGELHEZ, & R
2ml/min,

1B BB B9 K5

AT WA FEMAS WG T BE T 2 G AFS08-CFTR % B 697
M, ZMAVA LR FI-ER - RBARAR 2 FERAASHLE 24 o
EHSATE. b T ALHENAFS08-CRTR, @ @f@ie A 10puM 32 &) Jo
Mfe 20uM R RE. ERNWREEFLT, £271°CTEF 24 1B
HUATESTAE C TR 24 IHEHRAMEL, X R 5KR
BB SR T AFS08-CFIR FA Y Lo PRt —RKe. H TR AEHE
At CFTR LA EE N TR, ¥wmics 10uM B 37°C
FRF 24 B, 5 27°C fu 37°C st BB LATE (FH) . AL
RZA, WmieR mEsb e IR 3R, VAR FAETR ARG B
ot B 37°C sk, A 10pM HAEMASHTREE B F 3
CAMP—Fo & # A X R MM &R,

PR LT 1L -4 69 K 5

LA RF IR LR ARAFR T AF508-CFTR ZALAH Andg 2
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& A AF508—-CFTR & NIH3T3 mpe £ MAF508—CFTR C1 8 &% (Iprses) B9
o)., MAZEREZLEFNHBILH TR Lo OH FTARBIME M, K
AFhHEEAFALZTARNB GARMU. EAARFEEG @Y, &
HH I Z AR G RGBS -3V £45, ERFHFEH B
(-28mV) .

e A iE&k mM): Cs-RAZRBE (90), CsCl (50), MgCl, (1),
HEPES (10)#= 240pug/ml M EE-B (A CsOH A pH £ 7.35) ,

fm e sh i & (mM) : N-F7 J-D-#) 4% B (N\MDG) -C1 (150), MgCl, (2),
CaCl, (2), HEPES (10) ( A HCl1 A% pH £ 7.35) .

o L3 3

1% F %4 % & A AFS08-CFTR ¢ NIH3T3 /) AR HF & mpbiiTomie
ieFk., £ 175cu FHRBATY, F@mpBIFAE 37°C T, £ 5%C0, % 90%
BEF . F2 Dulbecco KK R Bagle K3FHREF, L FA LA 20M 5 &
BrAk. 10%86 4 o7& . 1X NBAA, B-ME. 1X 5 & % /4E %4 250M HEPES.,
hembinE AT, % 2,500-5,000 NmpbiREAg B-L- AR
M IBE R b, /& 27°C T34k 24— 48 B, REAFRKZLHA
EM ARRAREMASWE 37°C TEY, AT AERN K EMK,

3. EFHER

)R TR 6 MM EIR b MR NIH3T3 Wi v EREANE
iR B A AFS08-CFTR # i@ M ARAF S ENR. AR
£, #F Axopatch 200B fZ K 44748 X 2 (Axon Instruments Inc.),
EEZERTHAELBEHFMHA L E4LFE, £ 10kHz HIRAEFE THR
FrA itk , /£ 400Hz TAREB kL, B H BB F & Corning Kovar Sealing
#7052 3% 3% (World Precision Instruments, Inc., Sarasota, FL)
B, EABEBIERTEA 5-SMQH SR, AWREiA 1oM
Mg—ATP #= 750M cAMP—4R #i M & & M BEE LM T ¥ 43 (PKA; Promega
Corp. Madison, WI), "%4LAF508-CFTR, B EHMEE, FAESH
RS MEREZRAGEEIER. ¥ANDETHRAML, $K1-28A4

138



200480039495. 3 oM P 3E92/92m

BRIBAE. AT h¥FREHEEZHFEHAFS08-CFTR F M, @& SHF
BANIEHF B B ) F) - (10mM NaF), EX e REHT, &
EEMEBNERBFHE (KX 60 54F) KEREZ, hEEFME
JeRiERE MmN ERBH (MBFUAMREFT OB ) FIELHER
AERLRE T, BRABE 4L (V,) &2+ A 80mV,

MEFIANEFHBBGBER SABEE S, £ F B4 80 F
FRORAKERZTFHEENKET. HTANTLFERABRE,
£ 100Hz F “BL” L8 120 #/AF508-CFTR & it T g4, RE
BATFHEsEeBELFAE, A H Bio-Patch #7344 (Bio-Logic Comp.
France) W\ % B &2, A 120 #7738 i 75 M 0 2 5 40 & 75 Fo FF 30048
# (P), PoAAF Bio-Patch BRHRAMP = I/i MNXAX#AZH,
AP I = FHeik, | = LEELARE, L N=BHPEHEH
HE.

8

mhast sk (mM) : NMDG (150), R A& B (150), CaCl, (5), MgCl,
(2) #= HEPES (10) ( /A Tris #&3A% pH £ 7.35) .

& oL P & (mM) : NMDG-C1 (150), MgCl, (2), EGTA (5), TES (10)
Fo Tris #% (14) (A HC1A% pH £ 7.35) .

o L 3% F1

1 ) #. % & A AF508-CFTR #) NIH3T3 /s R AR 4 4 sm i s 47 dn oo B
AAHLR, £ 175en’ 3R BMT, FmpesEA 37°C F. £ 5% CO,
A= 90%EE F. Fo Dulbecco K2 B Bagle 35t ¥, P ibAAH 2uM
B-RABLRE. 10%86 4k, 1X NEAA, B-ME. IX FEH/#EF4 25mM
HEPES, stfE#inkm s, A MK 2,500-5, 000 ANampbifb ek
AR-L-BRMRGKIBEKR L, £ 27°C T34k 24 - 48 /J 8,

AERSHTRAAEATP o REHIEZF G . A4 CFTR 8%
F., EHERREFXP, LEE 1 ALESHEILKT 30%49485832 5
.,
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