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ZFEQ}
Ca” Az 93 CI/HCO; exchanger? A =z A

AvAZE 140 mMo FEHAE(HCO; )& Est= 4

A FEbA S kel o&) AolA el EEHE As WA

HAAE WA EA5t=  cystic  fibrosis  transmembrane
conductance regulator(CFTR)¢} Cl /HCOs; exchanger(AE)x= FEHAHd
7Aoo T3 9&dE <tk cAMP 21&E CFTR &% AEY

A F7HAA T E8E F7HA7IH CFTR 4 Aol
wH 7 Al "lTh cAMP 2]

o HH o
=i
b ZE AEE FRage g F442 4 A dAw o
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B A E Ze Ao o3 FEAbd Eujo] #este A7 A
gtz sgon 53 ZHalsed  od #AsiEE AEES

AMstat stk A WA EA CAPAN-1 A ZolAd Zg Aso o3
AE®] ugdAo]l Frigtt= A& FAskdvh. AEl, AE2, AE3 18]
DRAE Zt7 HEK293 Aol HAA 7l 45 ATPel ofs ¢ Axd
4 Mool oA AES wd &4 wsE YEuA otk m=d
AEl, AE2, AE3, DRAE CFTR¥ 4] 2dAZ A5 Zgilid
ofet AES wd &4 wste BFEHA Fokvh wEbA H oA E oA
g Alsel o3 Cl/HCO; w&&A o FT7le cAMP 25+ tE
A7) e s dojd 4 glom o]
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Ca®" 2% 93 ClI/HCO; exchanger? &4 %A

Z " A
I. A&

A#AEE 140 mMO FEHAFE(HCO; )& FAAo= FH| gt} o] H 3

AEEe] FEAE Bule &gl Fod 98 st FEAE e
Aol Fo g Fojev At AAEs FIHAA HolARES HIEd =
&S g, AFNA EHEHE oy AsELTE Ade) & 55 F A
FAE AT FAEG Lstasr Ao & AFHAe] EAHE A
gt wed AVAES B Fude Rule oo RulHe
dsgo]l ol Hdg HHe] {38 mucin 55 A3 mucin

pluggingel ¢]sto] FAFdo] 4he] =

A/AETE T3 FEAde Rude HABAE FATD] Na/H
exchanger(NHE), Na'-HCO;  cotransporter(NBC), Na ' [ K'-ATPase,
WZde o] cystic fibrosis transmembrane conductance regulator(CFTR),

Cl /HCOs;  exchanger(AE)S o& 7FA] Alxd o] &5 Fdl &0



#olstm 9kt o] F AWAME WA CFTRI AEZ 8419
wulel Fad 9ge dvhn geA dvh’ CFTRS FEa49s A4
wHlst7 = AEE Tl AEde A" ClE dA wE5ko
AEZF A&AM 2Ee7] A% Cl FE Aol fA%E 4@ @k
mak ol H AP AT A A CFTR¥I AEE A2 Hodg
dte] CFTRS W& AR @4 Z71AZ 4 glou AEE CFTR

rL

gtz = CFTRY

5 4

(cystic fibrosis)¥ #-&
w,oolek Ezte] A9 FEAFYE EH] Aoz Qe A
A

A#ol e mucin plugging T4 2

Aol A FeHAAS  EuE FXsE dliEAd AlEE secretin,
vasoactive intestinal peptide(VIP) 5 <] A=t 9lgt Alx 4 cAMP §%
= 7Foltk. cAMP+  protein  kinase A(PKA)E &3 CFTRY Cl
AEEE ZA8A] 712 CFTR ¢ +=4< Cl /HCOs exchangerd 45
F7AA dEe Feadd wulg stseA dnt cAMP A%

oo = FHA F& ﬂ, purinergic %A (P2R), protease—-activated
receptor(PAR) %S¢ @&Alo 23 ZgH ANTe FAAqNA FEAIY

2us frag P s)ys e #H Bl A purinergic EA A
ATPel o&] Feratbd o] ®ulzh Frbshm Abgh A9 Al EQ CAPAN-1
A EZo| A ZA 4] PAR2 & A9 W99 purinergic 822 A4 o]
Fed Bulg SAAE 5 Ak md A% HAZY zymogen
granuleo] F#o g Eu|¥EWHA ATP7} Zo] Euxo Ha# Wi
P2RE A IANA AEZW ZEass o7 Tetd 2uEs F7AZ

. 17,18
T QAT

SLC4¢} SLC269 F709 gene family’} Cl /HCOs; exchanger 7] &<
3o}, SLC4 family= 11719 #4x =2 FAEHo doem 15 Cl/HCOs



exchanger 71%< 7FA 3 e AL SLC4A1(AED), SLC4A2(AE2),
SLC4A3(AE3), SLC4A9(AE4)"olt}™ w#  wrelx SLC4  family 9}
2 M= SLC26 family= 10719
AR FAE e, A474E o] HolAdoly oy A FxofA
12 wolx 9tk o]% CI/HCO; exchanger 71%5< 741 9l
A& SLC26A3(DRA)®,  SLC26A4(Pendrin),  SLC26A6(Pat-1)**%
SLC26A7”, SLC26A8”, SLC26A9™0] T},
of 2] 7}2] AE9 o}&8 F cAMP A& 9sA CFTR 9&4o=
#438" 5 9= R SLC26A3, SLC26A4, SLC26A68 1 <4 9lv}’

ABAZAAE cAMP ATt ofyet Zg A5k FEAbd e &9

TZxALEE ygEAT V]eHo
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0. Al 9@

o+
)

1. 438 Als 2 79

Fura-2-AM 3} 2", 7-bis(2-carboxyethyl)-5(6)-carboxyfluorescein
(BCECF-AM)<2 Molecular ~ Probes(Eugene, OR, USAZHFH
TYsHF L ATP ¢ ©& A%k Sigma(St. Louis, Missouri,
USA)ZFH FYdatarct. 712 #F K42 140 NaCl, 5 KCI, 1 MgCly, 1
CaCl,, 10 D-Glucose =28li2 10 mM HEPESZ FAFo <9lom,
NaOHE Atg3tel pHE 748 239tk a¥%= K (100 mM K),
HCOs; #HF 948 25 NaCl, 100 KCl, 1 MgCls, 1 CaCly, 10 D-glucose, 5
HEPES 2182 25 mM NaHCO;= “A%ol slow, pHe 74%
B2t %% K(100 mM K'), Cl-free HCO3 %H A& 25
Na'-gluconate, 100 K'-gluconate, 1 MgSOy, 1 hemicalcium
cyclamate, 10 D-glucose, 5 HEPES 121 25 mM NaHCO3Z T4 & o]
Ao, pHE 742 9EAT. BE HCO; TFALZ 95% 0, 5% CO:
7V 22E AEEA FYsted pHE #FAAT. EE #FRHY AFEGS

310 mOsm= 939t}

2. AIX vw] g D transfection

HEK?293, CAPAN-1 AMHXF+= ATCC(American Type Culture
Collection, Rockville, MD, U.S.A)ell A i35t om 7+7F 10% FBS, 1%
penicillin/streptomycing #7}% DMEM¥ RPMI1640 wjofaH e v
Z+7F 10% ¢t 5% COq incubatorell A ® &3} A th. CAPAN-1 A& cover
slip #1elA 10% FBS7F #H7Fe RPMI640 wiFd o=z 5% CO»
incubatorell Al sF F<F Wiy ¥ AFsAv. HEK293 AlE= 10%
FBS7} H7Fe DMEM ®jgdlo= 10% CO: incubatorel A 3% &2t

Hj ¥k & Lipofectamine Reagent(Life Technologies, Carlsbad, CA,



US.A)E o]&3le] 7229 Anion Exchanger ©}3 clone2 transfection
Shal, 1 % A8~T72A1%F vy & AFsidv. Ao AFEs AELl, AE2,

AE4, DRA, CFTR A4 clone< Dr. S. Muallem . & %8 w-gtt}”

3. QAA FTERAL AH NS

CAPAN-1 A¥9] Guanidinium thiocyanate phenolchloroform(Trizol,
Invitrogen, Carlsbad, CA, U.S.A)S A 3A YA ED T A594S Ao
isopropanol® # A Al A total RNAES FZ%3}3 ). total RNAY A random
hexamer®} oligo dT primer(Invitrogen, Carlsbad, CA, USA)E
o] &3} reverse transcriptase(Super script II, Invitrogen, Carlsbad, CA,

USA)Z H9HdArtste] cDNAE FAsAY. cDNASH 2z AE o} 9

J[m

o] &9l primer, Tagq DNA polymerase(Promega, Madison, WI,

SA)E AE3ted PCRS 8393, 0.1 ug/ml ethidium bromide”}

otEl 2% agarose gelol Al 7] & 3sto] gl ATh A& primerd]

A7 EH o4 PCR productd] =7+ o3 2T,

AE1: sense (5'-CCC TAG ACC CTC CCC CAC CAT TCC AC-3")
antisense (5'-GCC TTT GCT TCT ACC CCT GCC TGT GC-3')
PCR product: 319 base pairs

AE2: sense (5'-ATG CCG CCC AAA CAC CAC CCA GAT G-3")
antisense(5'-CGG CTG TCC CTC GGT GGC GGC TAC A-3")
PCR product: 317 base pairs

AE3: sense (5'-GGA GTT GGG GGG CTC TGA GGC GAC-3")
antisense (5'-TCG GAC ACG CCC ATC AGC CCC TCG-3")
PCR product: 243 base pairs

AE4: sense (5'-AGC GCT TGG ACT GCC TTG GTA TGT-3")
antisense (5'-AGG GGG AAG ATG ATG GCT GCA GGG GTA GAC-3")
PCR product: 432 base pairs

DRA: sense (5'-TGC CAC AGC CAA CAG AAA AAT CAA A-3")

c

ke



antisense (5'-GGG GGA ATG TCG ACC AGC AGA G-3")
PCR product: 330 base pairs
Pendrin: sense (5'-GTT TAC TAG CTG GCC TTA TAT TTG GAC TGT-3')
antisense (5'-AGG CTA TGG ATT GGC ACT TTG GGA ACG-3')
PCR product: 484 base pairs
SLC26A6: sense (5'-TAG GGG AGG TTG GGC CAG GGA TGC-3")
antisense (5'-TGC CGG GAA GTG CCA AAC AGG AAG TAG AT-3')
PCR product: 456 base pairs
SLC26A7: sense (5'-CACTGTGTCTGGGATAATGTTGG-3")
antisense (5'-CCA GTT GCA GCA CAA ACA TG-3')
PCR product: 353 base pairs
SLC26A8: sense (5'-CCA AGA CCC AGA CCG AGA TG-3')
antisense(5'-GAG TCT GAG ACT GGG TGG AAG C-3')
PCR product: 150 base pairs
SLC26A9: sense (5'-TCC AGG TCT TCA ACA ATG CCA C-3")
antisense (5'-CGA ATC TTG TGC ATG TAG CGA G-3')
PCR product: 400 base pairs
SLC26A11: sense (5'-ATC CCG CCC TTC TCA GTG AC-3")
antisense (5'-TAG TCC AGA GAC AGC AGC ACC AG-3')
PCR product: 329 base pairs

Rl

4. AI¥W pH 573

Cover slip #elA  wigkd HAxE pH SAEL FFEAA
BCECF-AMe] 4 yM 38 712 #FHelA 1021 loadingd F #5F
chamberd] %23k b3 excitation 487 nm % 442 nm ¢} emission 510
nm °lA 9 ¥3#E Delta Ram System(PTI, NJ, US.A)S o] &3}
439t pH 6.29F pH 7.2¢9 145 mM KCl, 10 mM HEPES 18]a 5
uM nigericin 7 S o] &35to] 487/442 ratios pHiE HA3FATh 145



= o))

mM Cl 7} £3¢ HCO3; #7FAE EHFH7F Cl -free HCO; #HF &
EeF9 pHi 7F AssA Hed, C1/HCO; wd &4 oA gt
af

i}

22
o

F7het pHE o] 24

O:

5. AlEU ZHAs 54

Cover slip $lolAl  wjeks HEK293 AXd Z# FFEZFQ
Fura2-AM<S 3087 4294 loading3dt 1 th. Fura2’} loading® Al %=
it chamberol & & 7] 2#7FH4E E2HA excitation 355 nm %

380 nm 9 emission 510 nmolA Fura29 ¥3#<E Delta Ram

system(PTI, NJ, U.S.A)S o] &34 ZA 33t



m. 2

ABAELE Fdt FTHF PRES UAHY FHY BT 71A
Rom ATPol o3 AzW Zgu AsE FEeo”

AEE 7Y #Ad e Al A #dAEdA CFTR-9EA
CI/HCO; exchanger(AE)E @43s."" A4 CFTRE ZdHse
Absl FlBAEol A ATPe| 9 Za AE7 AEE @A stsi= A=

a0 T 149 [ 0 [149] 0 [149]mmcl- had o 149 [ 0 [ 149 Jmmor
ATP 100 uM ionomycin 1.5 uM
7.45 7.45+ e
740{  2min_ 7.404
7.35 735{ 2O
_ -
L 7301 L 7.301
7.25 7.254
7.20 7.20-
7.154 7.154
A
E0.4
~
z ==
0.3
X
= 0.2
£
g —_
O 0.1+
I
0.0 “
Control ATP lonomycin

a9 1. CAPAN-1 A £F 94 ATP% ionomycin®l 23 Cl/HCO; 33}
CAPAN-1 Alzo|A BCECFE AM&3led pHy WstE A3t ATP(a)ot
ionomycin(b)ell €8] CI/HCO; ngko] AA3] F718tdk. T:EF0 4

_‘|O_



[o

4% CFTRE wdst= Atd A #AIEQ CAPAN-1 AEE  cover
slipell wjeket & CI/HCO; % WsE S48t CAPAN-1 AlxX+=
Zraase o3 @43E 4 dE K channeld CaCC(Ca® activated
Cl  channel)7} &dsta 7] wiiEel Cl/HCO; gk wslo] djgh
s s Ags 548 7k gloh webd K channel? Cl1
channel& 53 7] A A o] &9 o]F S AT 4 g+ 100 mM K &
et HCOs #HFA 43 sheld CI/HCOs w3s ZAHs 9
1499 mM Cl & X &3+ HCO; #FHE Z#FtH7F Cl free HCOsz

FAS EEHFA HW  ClI/HCO3  exchanger’} AAA A3tz
digjtso =2 ZEste] Cl7F ME ¥roe = o]Fstal HCO; 7} AlE
to g Eoi7F pHy7k AsetAl HedH, olwl pHiF Aeste AR
AE® A& A8t

CAPAN-1 A ZFo] =100 uM)e ATP =
ClI /HCO3 ulgko] F7bsisivt.  HEjh Zg ol &F

7

tgA3 s dozls o= AES ol

o = [e]
= Tg}]\i

LJH
2

Al (ionophore) ¢!
ionomycin 0.5 uM< ©] &3} o]

dA 8] T7bskATH (™).

2. CAPAN-1 AlXxo A 2d3s= AE ofd HA

CAPAN-1 A XA w&d3E= AE ol@dS A3ty ste] A 714
CI/HCO; w8750l dvtxm <zl SLC4 familyel AEI(SLC4Al),
AE2(SLC4A2), AE3(SLC4A3), AE4(SLC4A9)$}  SLC26  family )
DRA(SLC26A3), Pendrin(SLC26A4), SLC26A6, SLC26A7, SLC26AS,
SLC26A9, SLC26A11E 4o 2 RT-PCRS Faatdch”™ 2 A
CAPAN-1 A X% SLC4 family®] AEl~AE4, SLC26A6 family9
Pendrin, SLC26A6, SLC26A8, SLC26A9, SLC26A11%5¢] udslodch
(19 2). CAPAN-1 A ZolA @@AdA %= DRAS SLC26ATS %A
29l T84 Ao A st S5 Sttt DRAS 4§ AA

_11_



ABAZANE D Yok DA AW AE H@AAEA

CAPAN-1 Al Zol A= & shA] &t

3. HEK293 A XA Zxils FA

71 AE o}g9 #4 AFol o BHNHE dotuy] el g
Aol wstel WA AE @4o] Am CFTRS Wdsx ot
HEK293 AMxE& AF§39th. HEK293 M27F P2RS wdsta U eA
olr 7] flstel ATP Aol o@ 2% A5% ZHatglch. HEK293

a
N Vv > ™

@ @@
400 bp
300 bp P
200bp »
C N

A > ) N A

<4 500 bp
400 bp
300 bp

200 bp
100 bp

T-84

2% 2. CAPAN-1 AlXo 4 2@3= AE o}3. CAPAN-1 AlX2ZHE d&
cDNAE o] &3] RT-PCR& 33 Z3} CAPAN-1 Al£+= SLC4 family 9
AE1~AE4, SLC26 family® Pendrin, SLC26A6, SLC26A8, SLC26A9,
SLC26A11<& Z& sttt

_12_



Aol 100 uMe ATP #A=FS FU& W =& Zgo F7HE
Uetul o th? 24 0] 2% 349 jonomycing 0.5 uM A3 H S wol =

A B F4E FAT F AATHIY 3),

4. ZH5N 35 9 g SLC4 family Anion Exchanger® 7]F ¥ %
Zaalso] o3 7 AE o189 ClI/HCO; wE7]% Wss SA37
AaA zZF AE o}d S HEK293A| Eo] ZdAAZTE Cover slip 9 ollA
o kg HEK293 Al X9 Lipofectamine® Plus ReagentE ©]-83}9]
transfectiondt ¥ 48~72A]7to] AUt FF3 49 AEZF T EHA

f
I

2 min

-
m
i

. §
i3
'l

-
ha
i

Fluorescence ratio(352/380 nm)
=

et

ATP 100pM lonomycin 0.5pM

19 3. HEK293 AlXox ATP¢ ionomycindl 23 ZHEAs =A.
HEK293 A ®Z cover slip #olA sFFe wjst & #HggEdol
Fura2-AM< 3027t 2ol A loading 3 % =
MEE ATPS ionomycindl 93 =2 ZH =

=N

_13_



Ftt, AE ¥ &9&  GFP(Green Fluorescent Protein)&
cotransfectiondled GFPeY &3 o=z Il & 4 9du T3 Cl/HCO;3
w3759 mock vectorE transfectiond HEK2939] basal w37]%

Xt
1pes  transfection 3&to] HEK293 A Xo] WA ZHS 4% HEK293

A Aoz 3. SLC4 family®] AE1L, AE2, AE3 clone

O

Al 9] basal Cl /HCO3 w3HTh 4~1007tA Attt 53 AE1#
AE29] A% ofF % CI/HCO3 w75 & EHSH. AE1I~AE3E
Wdst= HEK293 Al®£+= 100 uM o] ATP #=o ¢ste] Cl/HCOs

W7 F e WEs HolA eFsktH(LE 4).

CAPAN-1, CFPAC-1 HAX %9 #HAANZAA ZHEAso oot
Cl/HCO; 3 &4 Z=7}lo]l= CFTRY wdo] Fa3d gag 3p P 7zt

f
HEK293 Al AE¢ CFTRE ®A 2dAZ1 F ClI/HCO3 s

AE o}gel Z#AEel 9% F4Z7b] CFTRY 93< Topus] 9
SAstd o, HEK293A413z o AE1(0.21g), AE2(0.2ug), AE3(1pg)

CFTR(1pg)< cotransfectionst <& 74 -5-ol= ATPo <g AEl, AEZ2,
AE39] ClI/HCO; 3 7]%5 WEol] o9& Fx gdrh(1d 5).

_14_



a b
Mock AE1
[(fO T 149 [0 149 Jmmcr [0 [ 149 T 0 T 149 Jmmer
8.24 8.24
8.0+ 8.0
Lmin 1 min
7.8 7.81
I 7.6 I 7.6
=% o
7.44 7.4
7.24 M 7.24
7.04 ATP 100pM 7.04 ATP 100puM
(o T 140 T70 T 149 Jrmer [T T 149 [0 149 Jmmer
8.2- 8.24
1 min
80{— 8.09 imin
7.8+ 7.81
J I 7.6
L 76 s /6
7.4 749
701 7.2
7.04 ATP 100pM 7.0- —— ATP 100pM
e
—1Control
2.0 ToATP
S
E
L 1.54 I
q T
S 1.0
£
bm -
O 0.5+ I
T
0.0 I I I

Mock AE1l AE2 AE3

AEE HEK293A X9 transfectiond & CI/HCO; 23753
AE1(b), AE2(c), AE3(d)oll A ATPo] 2% Cl/HCO; 3 AL Ho]x] &t
. T:EFA

¥ 4. SLC4 family AE o}3 9 ZgA35d g 7|5 WEF. SLC4 family 9
5 o 9



a Mock + CFTR b AE1+cFTR

8.0+ [[o 1 149 [ 0 | 149 Jnmor 8.0+ [[o [ 140 [0 T 149 mM cr
7.8- 78- 1 min
7.6 =2 7.6
I I
o 7.44 o 7.4
72 et e, 7.2
7.0- ATP 100uM 7.0 ATP 100uM
c d  AE3+cCETR
AE2 + CFTR
8.04 ([0 149 [0 ] 149 Jmmcr 8.0, L0 T 149 [0 ] 149  Jmmer
7.8{ 7.81 1 min
7.64 7.64
- I'_
%_ 7.44 o 7.4
7.24 7.2
7.0- ATP 100pM 7.0- ATP 100uM
e
——1Control
= 157 mOoATP
£
5
I
ﬁ 1.0- I
x
=
£
S 0.5+
(8] —
T
0.0

Mock AE1 AE?2 AE3
+CFTR +CFTR +CFTR +CFTR

a9 5. CFTR ¥4 A SLC4 family AE o189 ZH5X 350 o3 7
HEK293 Alxo] Z}z}e] AE®} CFTRS cotransfection A7l & Cl/HCO3

olr
rE
offt

7154 24890, CFTRY 2do] AEL(h), AE2(c), AE3(d)Y Z &5 93
CI/HCO; w3HFo dgs 54 &Adr}. T4

_16_



5. Zx A5 93 SLC26 family Anion Exchanger? 7|% W%
SLC26 family AEli: 10719 o}&o] EAE™ 10719 o8 F
Cl/HCO3z #7]so] nta <d#Ad = 2 DRA, Pendrin,
SLC26A6, SLC26A7, SLC26A8, SLC26A9°|tt. HEK293 Al3ze]| DRA,
Pendrin, SLC26A6, SLC26A7, SLC26A92] AE ©¢}3 & transfectiond} ]
Cl/HCO3 %5 FAst oy DRAS A yrA ofF oAM=
HEK293 A3 9] basal CI /HCOs; w3753 vlus] @S F71E HolA

G UdTHA R 3EA] %), DRAT basal w&7]5o #H& 4mMA= =&

a b
DRA DRA + CFTR
7.8- o [ 149 [ 0 T 149 Jmmor 7.8- (0] 149 (0] 149 mM CI’
7.6 =2 7.64 Lmin
T~ 744 T 744
o o
7.24 7.24
7.04 ATP 100pM 7.0 ATP 100uM
C 1 Control
£ 1007 mmATP
£
< 0.751
< 1
~ e
3 0501
E
8 0.25-
O
I
0.00
DRA DRA
+ CFTR

2989 6. DRAS ZgEAzd 93 7% wWE. HEK293 AlxXd DRAE
transfectiondt 11} DRA$ CFTRE cotransfectiondte] Cl /HCO; n37]%5& =

ettt DRAE Zaalsol oste] 7owes Holx okt T:EA

_17_



Cl/HCO3 w%7]5s YeWAd. DRAE 2dsta = HEK293
Aol ATP A5+ Fi ClI/HCO3; wd7s& =43 A3 ATP

DRAE CFTR¥ 452438 cAMP AZol 939 CFTR
gedow @AstEttn dHA Yrr’ HEK293 Aol DRA(0.2u)E
CFTR(1ug)¥}  cotransfection 3te] &A THAZHS w, DRAY
ClI/HCOs; 1w 8t7]5o] cAMP 4Alsol o) @Aty = AS FAT +
AATH(AE EA @5) AR ZFATE dov= ATPO 9siA+=

Cl /HCO3 875l WE3 Holx F3tvh(1d 6b).
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Abere] HBAELE 140 mMoll ol2% 3w Tl ZFekxd S Ry gk},
IFE FEAY e EuE mucin pluggingel 98] #H Aol =3 ALY
BHAg 423w ar Ao i o] E£4FHE AL WA

Aol A Feradgdel Rulol g Be ATsh APHT YA, o}

wHlE A WA EAstE AEel 93] o] FolAw, CFTRe] AE9]
Z93% gae svtn ded QY CFTR 44 Ao
3

< (cystic fibrosis) Aol &= FH &

X &3
TEAEY Eu)7E AR o] Fo]x#] Yol H Ao Fekry AP A4S
R
A F7FA CFTR- &4 T &2k o] s e AFE2 secretin

=  vasoactive intestinal peptide(VIP) S 93 cAMP A3 &
FAoR o]FojH! cAMP A& CFTR 9£3 FTaid Ens
Z7kA1719, DRA, Pendrin, SLC26A6% ¢ AE7F cAMP A& o3
CFTR 9&Heoz @A4sd + AUtk cAMP 43 #nko] oy
ZHEATE doyeE FUA F=84, PAR2(protease-activated receptor
2, P2R T9 ZAo AAH} FEiAo EHE FUHAE & Ut
HAAAMES  CAPAN-19 AT trypsine  HE ALY WA
ATPE FI& o, WA=e Cl/HCO; o] dAd F7kste 2&
B A o]gd Cl/HCO; w&e F7Hs cAMP AZo] 9§ PK

dEE TobA @a Zailad &AW, AU CFTRY 2dS
A

N

b

’

ol M= dA7EA LE 3 o 7HA] AES] o 5

2a= g & 4
st Zbzh ZAgalzel od &4 WEkE AEste] A AAzlA

gz g ClI/HCO; e F7hs 44 #FlA
kS
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Fstd . CAPAN-1 Alxe] ZAgAilssE do7e 425 ATP9
ionomycing AF&39t. CAPAN-1 A X+x P2RS wdstz 9
ATPol o3 Axzul Zgasrt dojun, 2

AZY ZENss dozg® CI/HCO; mEe =AHL  CaCC
CFTRS 53 ANAAAA Cl9 ol%s 97 Yo nwx
K (100 mM K’ #FHellA Fadstsitt. CAPAN-1 Az A
Wtz fatEx e AdHdAE ATP ionomycin Aol 2
Cl/HCOs %o F7Fs Jetll o (9 1).

CAPAN-1 A XA Cl/HCO; w32 AEo| 93] o]F o]z},
AEd &= o8 7}A ofg Eo] &A=, A w7kA SLC4 family 9} SLC26
family7} &4 QAo Z47be] AE o}l@Eo0] CAPAN-1 Al ¥ oA
olg@A Hdsu JYeAES dolrr] AFe 7 olyg Bl wEy
RT-PCRS 339 v. = Z3 CAPAN-1 Al¥+ AEl~ AE4, Pendrin,
SLC26A6, SLC26A8, SLC26A9, SLC26A11 &< W& AT A4HY
W7 Hhell = DRA®F SLC26A67F theF st 9lo] Feibd o] &9
FAF 9TL stu dotn ¥HA Yok A% CAPAN-1 Al Eo A&
DRAx wdsta oA sk (1d 2).

7}7ke] AE oFd 9] ClI/HCO; w3 AAL dolrr] $ste] HEK293
ATLE Aestger’ HEK293 AE= Aded AE &Aoo Youn
CFTRS Zdsta JA &k Zu 23 E do7/v adA=ZE ATPE
Abg-3E9 Tt HEK293 AEXX P2RE #Hdsta o] ATPel 93 =&
Zaies Yetuido(ad 3). 229 AE ¢}¥ S lipofectamine® plus
reagentE ©]&3}o] transfectiondto] HEK293 Ao wdAz F
Cl/HCO; 3 LS FA3AT. AE cloned ¢d Z9& GFPE
cotransfectiondte] GFP &3 ¥ AE transfectionA] YE&= Cl/HCOs3
wEol FrbE Felst k. A Fd A AT AEL, AE2, AE3, DRA ]
U 7bA ol & % HEK293 Ao 2&8s3S w Cl/HCO; g9
<7k JER AT

% ionophore?! jonomycin=

O
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U=l>

AEl, AE2, AE3, DRA+ ATPO 9 ¥ ZdgEils

HAstE Bolx FUvh.(L™4). I 2+ AEE CFTR¥ A ZdA X $
CFTR 9&#¢ ClI/HCO; &3 AR 4Fol= ATPol o3t
AES &4 W3S YEtuA ST |E5).

cAMP %1%+ CFTR ¢/&4 2= DRA, SLC26A4, SLC26A6E &4 3}
arh’ webd Zgasel o3 FEAY EHlo] F7hE cAMP AE 9}
e BA7Ide oo ol fojxivta AA4dEn. EI AgzA Hu
W] FEAkd vl DRA, SLC26A6 F° &

AZEJqAR, Zg Ao 9% FEAYE EHe] F7hol= SLC26AS,
SLC26A9, SLC26A11 5¢ AE7F 8% 935 stgfgt Azhd.
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B oAl AdAEe] 49 vl oA ZEAdse 98

ARl pAAN ARngon et g ARE A

M

+

1. 1Fk S #BR A A CAPAN-1 Alxe ZHEdss do7=

ATP¢ ionomycindl ¢lajA ClI/HCO3 13 7]%5 o] & A3 F7}sdt}.

s

2. CAPAN-1 AMxo @&zt 3= AE ¢8-S RT-PCRE %39
#olg A3 SLC4 family®l AEl, AE2, AE3, AE4 ¢} SLC26 family<]
Pendrin, SLC26A6, SLC26A8, SLC26A9, SLC26Al11¢] &3S
el sk A

3. HEK293 Al AEl, AE2, AE3E transfection & Z# Al o3
AE Z44¥sts A% A ATP A=d ofste] w75 wert
gt ®=F CFTRS wAI2dT F Zazd o3 GA4WsE

Aot S wol= ATP A=l olsto] wer]so] F7kshA &gkt

Ay

4. DRAE ATP A=l 9s&] ngr)so] F7FshA ¥dom, DRAS
CFTRE T4 2d39e Ao ATPo & n37]%5o]

ottt

ol AARE Fdstel B ow, Zgilao o FEAEE EH
<7F= AEl, AE2, AE3, DRAE EalA ol FolAA et Zaalso
og FTRAFE  EHlY Tl cAMPS = vE A4 Udoe=
dojdtty 7T 4 3lom SLC26A8, SLC26A9, SLC26A11 & &
Aol A 75 AMeA &S e AE7E #ofsta dvhal AAzE o
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Abstract

Modulation of CI'/HCO3 exchanger activity by Ca?* signal

Min Jae JO

Department of Medical Science

The Graduate School, Yonser University

(Directed by Associate Professor Min Goo Lee)

Pancreatic duct cells secrete bicarbonate (HCOs )-rich fluid into
pancreatic duct. High concentration of bicarbonate 1s important for
digestive function and maintaining the patency of pancreatic ductal
tree. Although the mechanisms of pancreatic bicarbonate secretion are
not fully understood yet, it is widely accepted that cystic fibrosis
transmembrane conductance regulator (CFTR) and Cl/HCO3
exchanger (anion exchanger, AE) play an important role in bicarbonate
secretion. AEs such as DRA, SLC26A4, SLC26A6 can be activated
CFTR-dependently by cAMP signal. Although calcium signal can also
activate bicarbonate secretion, little 1s known about the molecular
mechanism.

In this study, we investigated the molecular basis of Cl/HCOj3;
exchange activation by calcium signal in pancreatic duct. It was

confirmed that calcium signal evoked by ATP and ionomycin can
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activate Cl /HCOs; exchange activity in CAPAN-1. Among AEl, AE2,
AE3, and DRA which we tested, none of the above transporters were
activated by calcium signal in HEK?293 cell when expressed with or
without CFTR. This result suggests that Cl/HCOs exchange
activation by calcium signal is mediated through different molecular
mechanism from that of cAMP signal and is mediated through other

AEs than AEI1, AE2, AE3 and DRA..

Key Words: bicarbonate, CFTR, anion exchanger, calcium
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