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CFTRZ} NHE &SEE0| 28 FY Mol 2d| =3

AR BAEE 1FES HCO; 7} 6% 2 oS Eulghct HCO; & FoelA] 43tE

49 A FA L At Foholl Fat Jahg i, A 2 28] ofe] Aghe] A
ZoAe HEu Fael FEe] vk B AdFoA & cystic fibrosis transmembrane
conductance regulator (CFTR)$} W 7-2F Na™/H™ exchanger (NHE) 4} 317 2] 2]v] 2 HCO;~
Erlel Iz o] Ao Bl

RT-PCR ¥ western blotting A1 & o] 4] #| A} 242 CFTRZ} NHEE 148 4= gl & whi ol
EBP50E "3l 3l ¢lel.e.n, NHE ol F-of] A} o] 85 & A £l PS120 A EF5 o] A 9
B aelE v} A EBPSOE Z3 glgivh Wedxz)t B widgsagad whyow AAg 4w
CFTR-EBP50-NHE3+= PS120 Al X9} AF FH A4 of| A whi B34 2 Ex]3k3 g1l
v, 53] #7 TA Eel A= WAl AFH R EAse A AAEG T Al 2] pHE
A v o8 NHE 7]5& 243 243} PS120 A EFo| 4] CFTRE cAMP2] NHE3 < )
45 % S/ 2 o] Ak A¥ES cAMPA A T & @A akglch mak A R-F
F) %ol A &= CFTRe| £4 3} wild type A 2] 7-¢- CFTRe| =48l AF508 A5 o w] sl
cAMP7} W 7}ut NHE®] 7]%-& v% oA st qdch.

AR o g B T4 3E & v o4y EBPS0E £3 CFTR¥} U 7}=} NHE9| A}3.3t
So] A TA x| 7 7] HCOy™ £HF AT QS & 5 5L, CFTR &4kl
o3k HCO; ™ #u[3tar) of el o - )4 A 83} 33 IJ\%% 2 E o o] 7L A A E
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CFTRI} NHE &ZA20 28 fY Mz 24 =3
<Az d 4 8 ae>
AA e el o spahared s

2 A oy

A4 o EuAL ET AdadE Ehlshke F AZductal system)ot TAE FH|EHe
*di?—(acini)i —T“éiﬂ et %Hliml*i Bojse A9 astisss 99 ﬂ AxE A
x i3 °] Hd%%ﬁ}- A A F 53] HCOs & 23549

A 2 23719 o] A& FAE

ol WA A Fo AEE 23}

3 HCO; & 4|3t A ZEe A A2 oFolct Aluze +
& 542 A2} tight junctiono]] &]ted FEE= =S4 (polarization) &5 ©]
Holrt &, Alxure] F-3A43 d4d W7 2 (luminal membrane)d} -2} &2
A% 222 (basolateral membrane) 2.2 ol gl AE kY AVBEE o]
WS de FE2E F ]3}'7 ek’

AT A E ole gt FA T &slel EAL wEFA o] F(vectorial transport)e] v}ERE
t}, o) WA} o) E-2 - -‘101} B3 EAE YHEHE S5 St & A EejdE
o A W7 (lumen) 2ol Fo3F EAL Yo7 EulslA o) Wbk o] FL o]
2 154

o] o]Fef FL3 4L Tt F, A, o f7]E
QA= s, A, AE7} 715E sdsteds Axg o
;2]]1,]1 L}]ﬂéﬂ/q ,“ﬁ__a]oHO] ZAS ?‘Zéq_l:}-

o]l o] olF x4 7|Ael et HT 10937 AME - EAALET ] FE5=R LA
s} 7 o] 2] gutie] &4 cloning® I QI o] E2] A7)l AR W A
o) Al gluk o)F FFd® F A cystic fibrosis transmembrane conductance
regulator (CFTR)7} #74 A L] o] & #1] 75l 9lo] 54 4T¢ e A= v

Azo



A5 9lek) CFTRE MeFelel] we A% YEA H-F-Z(cystic fibrosis)z B39 4
ARA g ARG O B2 /)54 23 gdokn geignht 2y 2 F o] By
o] A Na™%2’ @ CI/HCO, 2&7|° 5 A A ETe] Zajste ofg] 5 7
58 AT E AR WMok w3 - E e dEAY AR o AT 2 54
o 93 AR wAHAd" U Salmonella Q=" S0 A3y} 7
= 4ot

AlZo] H A Hn] Flel 9lo] CFTRe] F8.38 9&g sl ALE AL E A o]u] o
2] o] 23} o] Fe —’EEH—H | ofd wFo g 2Ede=Ae FAHLE WA 9l

oit}. o) ¥u) A E W7}t CFTR 9o % Na*/H' exchanger (NHE)7} &413}9> o)
wj CFTR¥} NHE7} HCOs™ #u]e] leiA Aazhg-& 7hgAe] wi¢ &t & 1) CFTRE

2 ofy] o] A8 2As= 2o 9, 2) A WAEel NHE 7]5-& HCOs -
Hulo] 223F 988 319,"° 3) 97 wha(scaffolding protein)q] ERM-binding phosphoprotein
50 (EBP50, t}2 w2 NHE regulating factor)o] CFTR ¥ NHE$} 22t ZA§sle Aol wt
2E-L=

NHE regulating factor (NHERF)&= #$-ol&= £7] ZEA L A 29 W7ol 4] NHE3$
N%g AN dog G AL ATl o)Ae] ARAEAM AXEFHT
9} Agse o14dghiel EBPS0S ST i dle] wra A 3L, Volrt v Al &
3] CFIRI = AT 5 glgol &ejzlet.” zelv QA Fors 2 AWy #wsly
NHE39} CFTRo] EA]ol &3l 242 G AX] wolr] o] 9] A #g HE o

= Ay it AT Lee 58 CFTIRe] £Alste | AAAE W7 uel] NHE3E
E2A 8= AL Bk vk gloh

B Ao A& CFTR¥ NHEZ} Agsl=A1§ Ax5e A% i“ﬂioﬂ/ﬂ W2 A EA
o8 ARgron o] &2 Ahaatg-o] HA HAEL] F /)% HCO; Euel od 9%
& 3hex] A Ao g st

IL T2 & &

0

1L HESE

0

NYEEE C57 BL6A A7 E o SEHoH BE FEL SPR AMNA ST
AF-508 "] wloF U genotype-d t}-&-3} 2t} Heterozygote (WT/AF)S] Alth vl oFellA]
golt A7) AF Q) wrEedd 15) 2 mef(d¥ 35)E Z#A proteinase K (20 mg/ml)
galolA] 847k o)A AZAATE o digestion buffers] £ h&I ZHmM):
Tris-HCl 50, Na-EDTA 100, NaCl 100 (pH 8.0). 423}9].© 2 %-¥] phenol/choroform extraction
gl o]43le] DNAS £33 o}g-9 primerd o]-§-3te] PCR H-6-& FAssich
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CF26-5'TTC AAG CCC AAG CTT TCG CGA G3’, CF27-5°CTC CCT TCT TCT AGT CAC
AAC CG3’, CF28-5’CAT CTT GAT AGA GCC ACG GTG C3’. Wild type (WT)2] 7 $- CF27
3} CF28 primer®] 2822 430 bpe| PCR product’} &= 3, AF2] 7S CFR63}
CF279] 242 2 300 bp band7’} &=} 3 wie A eloid A7) & WI/WT3 AF 4FE
Aol o] &35}

2. NIZF B U O|244EH SHX} EH

NHE 7)5% 23 9lA) &2 PSI120 A %EF5= 10 mM glucoser} &-§3 Dulbecco’s
modified Eagle’s medium (DMEM-HG)el| 10% fetal bovine serum (FBS)-&- & 7}3}e] ufof3}4]
t}. o] A EFo]| NHE3E WdlslE pCMV-vectord Lipofectamine reagent (Gibco BRL,
Rockville, MD, USA)& ©]-4-3}¢] transfectionA] 71t} Neomycin #]3HA-& ©]-&-3}o] G418
transfection® A Z7H-8- A1 & 8}9] 2.0, ammonuium pulseE 7}3to] AFA] pHo| A & Abo)t-&
% Sl NHE3 2@ A £& b4 @ A9l =3k #d3 NHE3 38 J 25§ 7]
2)38}e] clonal selectiong Al A 314 o}

Adenoviral vector (Ad-CFTR)E ©]-£-3}¢ wild type CFTR-Z co-transfection}9] 2., CFTR
mutantE ZF3. gl pCMV vector?] 73+ Green Fluorescent Protein (GFP)g £33}
vector (pGreen Lantern; Gibco BRL, Rockville, MD, USA)E co-transfectiond}e] -+ 2}7} %

Ae AzRe ddale] ARt
3. EEZ8Y

B A o] 43 TFEH A (mM)-E NaCl 140, KCl 5, MgCl, 1, CaCl, 1, ghicose
10, HEPES 10 (pH 7.4)°|5l2m, Wta-F A4 Eel ¥ dye loadinge] o83t
pancreatic solution A (PSA)x= Z&-&9 o Na'-pyruvate?} soybean trypsin inhibitor @ bovine
serum albuming Z+Z} 10 mM, 0.02%, 0.01% % A H7}sted A 23tgich. NHE 7|5 244
0]-4-31+= Na'-free &9 75}—?— Na' ©]&< N-methyl-D-glucamine™ (NMG") o]22.8 o %)
3l

4. QWA SEEL AYBHSRT-PCR)

AAE YA The AT AGE AFotel Aeu PSAY Gk GE FF
Al Zel| o3 2938 WA] S5t dr|AE viAEAE B3 5 AR AAEE
2 % guanidinium thiocyanate phenol-chloroform (Trizol; Gibco BRL, Gaithersburg, MD, USA)
& o]-&3le} RNAE S%3}girtt. o] RNAZYE random hexa-primer?} RNase H -reverse
transcriptase (Gibco BRL, Gaithersburg, MD, USA)E 0]-4-3}] cDNAS AAtslg] on, o) &
t}A] Az NHERF/EBP50¢] o3} primer?} Taq DNA polymerase (Perkin-Elmer, Norwalk, CT,

- 4 -



USA)E o]&3le] SZ313]rt. AF primers U H-=(mEBP50-2) hamster 3] o X = 7 &3}
ogom 7 AEe t}&# 7} sense, 5-CTA AGC CAG GCC AGT TCA TCC GAG CAG
T-3’; antisense, 5’-TGG GGT CAG AGG AGG AGG AGG AGG TAG A-3’. %3 DNA
band= agarose gelol]A] A7]9d% L ethidium bromide A 22 &3} %152, dideoxynu-
cleotide sequencingS gt g H Ao 3714943} GenBank (NCBA, Bethesda,
MD, USA)d| 523 t}& F9 97]A9-E neighbor-joining ¥4 (Clustal X; EMBL, Hei-
delberg, Germany)2 2 Blw3dle AEH FAALe] 29SS Hwsiac).

5. Western blotting 3! D{Z 2

wlek A FZ phosphate-buffered saline (PBS).o.Z A& % lysis buffer (NaCl 200 mM,
Triton X-100 1%, DTT 1 mM, Tris-HCl 20 mM, pH 7.5, leupeptin 1 pg/ml, aprotinin 1 xg/ml,
phenylmethanesulfonyl fluoride 40 pg/ml, pepstatin A 1 pg/mD)E FoIdtx g2 ¢ 108-7F
ik Cell scraper® A 5 Xo} Eppendorf tubeol] 7] 4°Cel|4] 13,000 rpm o2 108
7} AR stgnt 99 1 mge #38le] 4°CollA] Anti-CFTR &4 0.5 pg3} protein A/G
Sepharose bead§ g T 4°CollA] FAIZF FaF wh-g-Al ek 141#2] (13,000 rpm, 15)3}e] A
2t A4 & £ 2.5x SDS sample buffer (DTT 1.25 M, Tris 300 mM, pH 6.8, sodium dodecyl
sulfate 10%, bromophenol blue 0.05%, benzamidine 100 mM, soybean trypsin inhibitor 0.3%)E
Y 587 #9 3 SDS-PAGEE A &8} 9ith Gelo] whullal-$S- nitrocellulose membrane 2. &
$70 % anti-EBP50 3} 4] = anti-NHE3 3} 4|2 2]2] 8} 3 peroxidase”} £-2 23} 8145 =
2] 8} 9}, ECL system (Amershan Pharmacia, Buckinghamshire, UK)2. 2 A3} ohal-& 7

Fs9int.
6. HAHBUMY

# 4 A XA CFTR, NHE3, NHERF/EBP509| &A)H-¢1& A H3l7] #ste] FHZH
el e AGYFRAe ANk AGETRNY A2 298¢ wE T2 14
o) (OCT; Miles, Eikhart, IN, USA)ol] &2 5 A AALE EHA 7|7 o] 2HE 5 um F7
240U E BB AT WA —20°C AZY TolH nANAT. Eeol=d F21
EAzA AHE WYz methanol (0.5 ml, 104, —20°C)2 A e]ale] A (fixation)Z} per-
meabilizationg- 3¢t} PBSE 5 A 33} v} glycine £-94(50 mM glycine in PBS, Ah2)
o 1087+ <+ ¥ blocking (5% goat serum, 1% bovine serum albumin, 0.1% gelatin in
PRS, AHe)ell 1417 Eab A shieh. w2l =8 PBSE ¥ W AMY F S50 of
8 Eo] ox}8}# S blocking £ & 1:100~1:500 3 Ag &fof 1~242F 5t A
staich thA] PBSE F W A|A £ o]x}3) Al (anti-rabbit goat IgG tagged with fluorescein;
Jackson Laboratories, West Grove, PA, USA)E 1 : 100.2. 2 3|43t &-dollx] 17k He)3s}s

— 5 —



%

©m, double labellingg- $]3}e] T2 ££9] A2 cha] il ukE GAsqch FTHA o
Aol = Rhodamine-X7} FA|F o]a}8kx S o] &-35)9.0 E,t_i;} A A7) 9}t
benzimide 10 pg/mlE #H7}3l¢ vl Mounting media® cover slipg <Setolo 1A A7)
T} selo] =5 A7 g confocal microscope (TCS-NT system; Leica UK., Ltd,
Milton Keynes, UK.) S & 3348 a3}t

7. Zekw A3 el M

Z=5-A 25 g +ge] AFE v (Ketamine 100 mg/kg ¥ Xylazine 10 mg/kg, i.m.)&F
%— o] % vt (common pancreaticobiliary duct)®] Alo|A| A} NFRE A F
17 &}ol| A (10 ~40u]) 7}1?‘7‘01] polyethylene tubes} @174 = 31 G ulE& 4F4ls
Y A F RS AAsdd A 3 o 24 S 24%3}01 g
Lolo] a3 $4Hv]A oA dissecting forcep 2. E F | H-L £

%ﬂi&% T chamber® %7 ohg W72 25 plmin®] £ 52 #FAE 3 HF
bath chamber+= 6 mlmin®] %2 fd8 IA7F3}4)

:t>r:£r
> £ =
r‘j
olr
gg_
g0
ol H“ﬁ“*"
Mo e

8. MicrofluorometryE€ O|EEl M ZELH pH 3

# el pH 224 3 33EA<l BCECF/} 4% £9(5 1M BCECE-AM in PSA)E 5
ol WARFAA A E 3PEHS loadingdlith. & v @oon))stel 4] pHE g
Ho) & AAE ] excitation wavelength 490 nm<} 440 nmojj 4] 2= 348 emission
wavelength 510 nmol| 4] photon counter (PTI Delta Ram, NJ, USA)E 71&38}9].2. 1 490/440
nm2] 3 331)(fluorescence ratio)E =A&}gith A¥ T pHE 64~76°% Wi KCl 145
mM, Hepes 10 mM, nigericin 5 M 8948 0] 8-3} calibrationd A A 3}¢3* 490/440 nm?) 3
e AAls] pH %02 DA,

A EFE o] 83 AgoAE A E7} 25 cover slipg BCECFE-9(1 yM BCECF-AM
in PSA)ol| wzo] 8] EA S A Eo|| loadingd}gith. -7 chamberol] cover slip2- Z# g o}
S B FLE PP e g pHiE 245t th. 3 transient transfectiondt A E-E o] &8
wj= A 475 nmel| 4] GFPe] 334-& s, v A8lelA GFP7} Hole A ERME A
Webe} Agshelnt’

NHE®] 7]% &4-& HCO; & Ffotx oA 4& TFAohA Na'¢) FEE 145 mM=
FE 0 mMZ FFTANa & NMG' 2 A 3) NHCl pulsed 7ha}ed A2 pHE I3
Sk o716l ohA] 145 mM Na® & #FA7IH Na'7} Solenli H'E AEsp 2
W EAA AL pH7L Lebrle o)w] F71E = pH 7|$7] 2 NHE®] &4 =5 435t

m{o _I{



. 2 7}

1. PS120 M|ZE3=9} A% F|AQ] NHERF/EBP50 =i 0{%

A FAEA FAS = S5l CFTRI NHES| A dAE 27] $l38te] 1A
heterologous expression system (PS120 A #32)3} in vivo model (A= #|AHolA] NHERF/
EBPSO7} 4157 3helshoivt. Westem bloting 43} PS120 |55 A7) A4e14 2

T EBP507} &xfdte AL & 4 Uglchad 1A). o]Ao] ad-fFelM UF ArAEE
PS120 A| E50)l EBP507} flthw Fastgl gl 29 149 A= o) 5] F43) Al
== Asfelc) whebr] PS120 A Lo EBPSO7} 81 =) =] U8 A F3] dolily] §] )]
RT-PCR¥} nucleotide sequencing-S- A A] 3}4]c}.

l

A. Western B. RT-PCR

37 — M PS120  pancreas

PS120 pancreas
C. Phylogeny

human

rabbit

a8 rat
e

86 PS120
28 1. PS120 A £} A% 3] 4-2] NHERF/EBP50. A, Western blotting&H
A3} PS120 A EF) A7) A4 RFoA) 50 kD2 EBP507} 71 & alrk.
B. RT-PCR |8} A3} PS120 4| 57} EBPSO mRNAE Tal st glsich
C. B2 bandE sequencings}e] )28 73} PS120 4| %72] bandi= hosto]
ikl hamsterw] EBP502} A9 Saldhe B 4 o)c) ubebx] PS120 Al x7}
EBP30E 9 Walslm 94 & 4 9lrh

66

mouse

— 7 -



A EBP50o 3§t primer% mEBP50-2 primeri= PS120 4| 257} S-al® §28 24
A5 24§59 2w, o & AR A3 PS120 A EFolA A&7 =7]2] PCR product”} 7]
Zx¢]ci(1¥ 1B). PSI120 A X529 EBPS0 47| A Q- £ o Fell4] 93l glaE) o) )4
g3 AL Fdstd.en A 2%, AF4E 91%] ¥ FANE BYUTHH 10).

2. CFTR-EBP50-NHE39] 2{8}0{%

CFTRo] NHE3¢} A& 2h4-8 & 4 9l&=A] 2 A ¥ 3-E co-immuno-precipitation H} ©.
2 A ugptl WA oW Z2He| NHER /M4 1 QA & PS120 A|EZel] pCMV-NHE3
vectorE transfectiond}] stable cell lined ®FE t}g adenoviral vector (Ad-CFTR)E o]-4-3}
o] CFTR-& W& Al A ).

2% 24604 = o] AFAEe] B FH AxEzH °1W R 3g ZA¥ PS120 Al
ZF9) H A oA = CFTRI} EBP507} A& Adsla 9l-&S & 4 olt) th& o8 CFTR}
NHE39] Ao Fated 7 Asi9l &), 23 2BoA] Rz 217 CFTRo| NHE3&} % A%}
shof URTAE FASE AL BHE 5 Aok

o]%1 CFTR-EBPSO-NHE3 5304 §4o] A4 AM 246l4 Qo 4 9l el 4]
B9 A% o= FeH SHHEA BRI G5t LB AL P2 A

A. EBP50 B. NHE3
PS120/NHES PS120/NHES3
CFTR CFTR Mouse CFTR CFTR Mouse

- + Pancreas - + Pancreas

T

Co-IP using Anti-CFTR Ab Co-IP using Anti-CFTR Ab

Control Western Blotting Control Western Blotting

-18 2. CFTR-EBP50-NHE39} ©1993}7}. A. CFTRs} EBP502) iy 3 34, 7
Az g zAo Ry e A8 CFTR & A= JAAR ohg, A7d
g EBPSO) gl WL?eﬂi A&slgdvl. PSI20/NHE3 A\ %52 739 adenoviral
vector 2 CFTRo| &7 28 A Lol 2k EBPSO7} A& 2R o] F xbllo] B4
o] &3 glrte AL ¥ 4 avh = LY B s AR AF AAzA R
s ¢} B, Ast g W] o & CFTR3) NHE32] B34 3 Al ol whslod 7] 4}
t}. CFTRo} PS120 A Z 328} A7 5 Ao A NHE3S} b B34 & A& 8 5 9o

—_ 8 -



A. CFTR B. EBP50 C. CFTR + EBPS0

D. CFTR E. NHE3 F.CFTR + NHE3
18| 3. CFTR-EBPS0-NHE3 2| mie & defal A CFTRo| 3|7 b4 2] ujzhetd] &
82 2lch B. EBPS0E H3otof ol EA st T2 Jl7}ute] EAE s glc). C. Ag)
Be| #t4 4o 2 CFTR3} EBPS0e] 3% A e) ujdute] o] EAsie HAE B
+ 9lc}. D~F. CFTR=} NHE3~} #3 @+ x2] Jj7}ute)] TEE= 28 o

e
A
A& & 7 9k

Shsich. 28 3A 2 3DA M AHY AR 2QUER HPetelE tl }] CFTR®]

AoEHA Q= HAe 2 T ?J'ﬂt-l' 1§ 3Bof A= AlEet £He A

/I_i A 3 o -{-I:- __‘.-‘-I abug] 1H7|-1'ﬂ-¢.ﬂ -@'ﬁﬂ 1"1-1;.' -&;H ]_ ,/)LE- B o ?al‘)dl-.'- l[‘l'ﬂ{"r‘-l =

238 FAFE AL FAE HAFete] p2lY o Jallsle] X chilo] o] FofA] TEa=
Ad NIU ::1*111!{ 13 30),
NHE3 ¢ | H1 =1 .-' 2l g ._L']- {]. X L:H -ﬂ-D:'. ‘:':I] -'.f‘-iﬂ 5_]--1;1.

e L=
A =2

13 3E), o] ¥4 CFIR3} 3
= ol rh‘-'aJ 3F). o] A}Al-2 CFTR-EBPSO-NHE3 E-& 37} 33 JL_—-H,_;

QoA WA4H 2 ee vhehiET Aot

cl
-‘r-

) J"| 7:..-.;;

3. CFTRE| NHE3 & XFH
CFTRE o2 o8] Mx% +4949] 768 2+ 24| 3]22 2 CFIR-EBPS0-
NHE3 =34 3 4]e] NHE32| 7]5e o <d 82 vr]a]=%| heterologous expression system
7} targe h'-[l mutationS 4 27| f:H Hell A 73 Mstdc). 53] o] 1) CFTR- cAMPel| 2] #}a]
g4 315 o}, 2) EBPS0= cAMP7} NHE3E 9A|sl=d] gle] v gheg aAtasioa’
CFTRe] ] #A el ojd F3f& F=7] Am i

1% 4A+ CFTRe] ¢+ PSI20/NHE3 =3 #| ®o)4 NHES] 7|55 A&

Aol

9



A. Control

140 ]  mMNa*
M NS

10 uM forgkolin

mM Na*
M NH
10 uM forsholin
7.8
7.4
pH
7.0
6.6 - _3Smin

C. Dose response

100 g I\ *k

—0O— Control
1 —&— CFTR transfected

J N N\L .

(<o}
o
I
o—t
*

NHE Activity after Forskolin (%)

0 001 01 1 10
Forskolin ( uM)

18| 4. PS120 4| E3¢)A] CFTRS) NHE3 2424, NH," pulsed %o
HEE A3} & o-g Na© I 49¢ F9¢ o 325+ pHE NHE
71%5% 5439k A. CFTRo] gl A4 A¥EQ.1 uM) forskoline] o]}
o] NHE #4o] ¥ o3& WA ¢=r}. B. CFTRO] 3l& 2% 0.1 uM
forskoline] NHE 84-& o4 A171c}. C. A 2 BARe] S°Fo 2 CFTRo|
CAMP 2}-Z-(forskolin)e] ©]3} NHE3 24241 & t)¢ 2447 AL &
4 gl B3] o)= A E 529 forskolin A}=A] v} @A) s}eic) »*P<0.01,
*P<0.05
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NHE: A4 pHiellA] 2 7158 #a3}l7|7h folslmg w4 NHEV} 7]5-& 3HA] &sle
E Na'-w) A §-4-& F57F3ta oI7)o] NH" pulse® 7}3te] A Z2F AR Fstoe o] A
|4 Na"o] 345 AAAF YL Fostw] NHEQ] 2hgof ojsle] A E7} Na© JE2H oz

A. WT/WT
tumen | 140 [is g 140 140 mM Na*
R NH,*
mM Na*
Lumen mM Na*
I NH,"
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Abstract

Regulation of pancreatic electrolyte secretion by interactions between CFTR
and luminal Na'/H" exchanger

Je Woo Kim

Brain Korea 21 Project for Medical Sciences
The Graduate School, Yonsei University

{Directed by Professor Kyung Hwan Kim)

Bicarbonate (HCO; ) has an important role in the regulation of pH and viscosity of the
secreted fluid which performs critical function in digestive systems. In the present work,
it was aimed to examine the significance of the association between cystic fibrosis
transmembrane conductance regulator (CFTR) and luminal Na "/H" exchange (NHE) mecha-
nisms in relation to HCO;  secretion in a heterologous expression system (PS120 cell) and
the mouse pancreactic duct cells.

The PS120 cell lines as well as mouse pancreata showed a native expression of the cellular
scaffold, ERM-binding phosphoprotein 50 (EBP50, other name NHERF). CFTR-EBP350-
NHE3 complexes were detected in PS120 cells and pancreata by both immunoprecipitation
and double-immunostainings. Notably, the co-expression of CFTR augments the cAMP-
induced inhibition of NHE activities in PS120/NHE3 cells and the luminal membrane of
pancreatic ducts. Considering the facts that the luminal NHE works as a HCO; -absorbing
transporter and HCO;  governs the viscosity of the luminal fluid, above results have

enormous implications in CFTR-related diseases.

Key Words: pancreas, bicarbonate, Na'/H" exchanger, CFTR, EBP50
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