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1. T ransfection

CFPAC ATCC (American Type Culture
Collection, Rockville, MD, USA) 10% fetal bovine serum,
penicillin (50 units/ml) /streptomycin (50 p g/ml) IMDM
. CFTR adenoviral vector transfection

2 3

2.

CFPAC guanidinium thiocyanate phenol-chloroform (Trizol;
Gibco BRL, Gaithersburg, MD, USA) RNA
RNA random hexa- primer RNase H -reverse transcriptase (Gibco
BRL) cDNA , primer  Taq DNA

polymerase (AmpliTag Gold, Perkin-elmer, Norwalk, CT, USA)
primer PCR product

hNHE3, 5" primer: GGC CGC GCT TTC GAC CAC ATC CTC TC,
3'primer: GAC CCG CGG CGC TCT CCC TCA G,

PCR product: 224 bp (GenBank Accession No. U28043)

hNHE3, 5" primer: GGA GCG TGC CCA GAA GCG GAG AAA CAG C,
3'primer: GGA AGG GCA TCA GGC GGC GGA AGG T,

PCR product: 365 bp (GenBank Accession No. U28043)

EBP50(NHERF1), 5" primer: CTA AGC CAG GCC AGT TCA TCC GAG
CAG T, 3'primer: TGG GGT CAG AGG AGG AGG AGG AGG TAG A,
PCR product: 447 bp (GenBank Accession No. AF036241)



E3KAP(NHERF2), 5" primer: CAC TGG CCA GAA GGA TGT CAA TG,
3'primer: AGC CGG GCC TCG TCC TCC TGT G,

PCR product: 273 bp (GenBank Accession No. AF035771)
hCAP70(PDZK1), 5° primer: GCC CCG GCT CTG CTA TCT CGT,
3'primer: AAT TCG GGG CTG GTG GGG TAA C,

PCR product: 334 bp (GenBank Accession No. AF012281)

B -actin, 5" primer: TGT TAC CAA CTG GGA CGA CA,
3'primer : TCT CAG CTG TGG TGG TGA AG

PCR product: 392 bp (GenBank Accession No. E00829)

3. pH
(permeable membrane support)
2 chamber membrane pH
BCECF (1 yM BCECF/AM) 10 loading
(x 200) excitation 490 nm 440
nm emission 510 nm photon counter (PTI
Delta Ram, NJ, USA) 490/440 nm (flourescence
ratio) . pH 64 - 76 145 mM KCI, 10 mM
Hepes, 5 p M nigericin calibration 490/ 440 nm
pH

membrane chamber

NHE3 . NHES3
Na’ pH . Na’
Na’ H
pH . HCOy
Na’ 0 mM 145 mM pH

NHE

(mM) 140 NaCl, 5 KCI, 1 MgCl, ,



1 CaCl, , 10 glucose, 10 HEPES (pH 74) Na'- Na’
N-methyl-D-glucamine” (NMG")

4. Northern blot
Guanidinium thiocyanate phenol-chloroform (Trizol; Gibco BRL, Gaithersburg,

MD, USA) RNA 260 RNA
RNA 20 1% agarose gel (1.85% formaldehyde

) , el RNA Hybond
T™M - N° , ready prime a -[*P] dCTP

cDNA fragments probe 65 16 hybridization

(5 x Denhard solution, 6 x SSPE, 05% SDS, 50% deionized formamide)
(2 x SSPE, 0.1% SDS),
(1 x SSPE, 0.1% SDS) wrap

, intensifying screen  X-ray film -70 2-3

5.
CFTR NHE3
methanol (05 ml, 10 , -20

C) permeabilization . Phosphate- buffered
saline (PBS) blocking (5% goat serum, 1%
bovine serum abumin, 0.1% gelatin in PBS, ) 1

membrane  PBS NHE3
(Dr. O. Moe , University of Texas Southwestern)  blocking
1:100 90 . PBS

(anti-rabbit goat IgG tagged with Rodamine Red-X; Jackson
Laboratories, West Grove, PA, USA) 1:100 1
. PBS CFTR blocking 1:100



90 . PBS
(anti-mouse goat 1gG tagged with Fluorescein; Jackson Laboratories, W est
Grove, PA)  1:100 1 . Mounting media
cover dlip confocal microscope

(MRC- 1000; Bio-rad, Hercules, CA, USA)
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2. CFTR NHES
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Abstract

Regul ation of NHE3 (Na'/H exchanger 3) expression
in the lum nal nenbrane of the pancreatic duct

Jin Ah Lee

Brain Korea 21 Prgect for M edical Sciences

The graduate school, Yonsei University

(Directed by Professor Min Goo Lee)

HCO:" is an important constituent of secreted fluids in maintaining the
acidity and fluidity of pancreatic fluid. Therefore aberrant HCOs™ transport
can be related to chronic pancreatitis and other diseases of pancreas.
Several transporters are involved in luminal HCOs: secretion in pancreas
such as CFTR (cystic fibrosis transmembrane conductance regulator), AE
(CI'/HCOs  exchanger), and NHE3 (Na'/H" exchanger 3). CFTR supports
AE activity and can also control HCO:" salvage mechanism NHE3. T hese
findings mean that CFTR controls overall HCO:" homeostasis.

It is reported that CFTR interacts with NHE3 through the scaffolding
proteins having PDZ (PSD 95/DLG/Z0O1) domain and increases expression
of NHE3 in the luminal membrane of the pancreatic duct. However, the
precise mechanism is still not clear. In the present study the underlying
molecular mechanisms how CFTR regulates the expression of NHE3 were
investigated.

The role of CFTR was observed in CFTR-impaired CFPAC cells
transfected with AdCFTR viruses. RT-PCR analysis revealed expression of
mRNA for EBP50 (ERM -binding phophoprotein 50), E3KAP (NHE3 Kinase A
Regulatory Protein), and CAP70 (CFTR Associated Protein 70) in CFPAC
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cells which are known to interact with CFTR. In order to maintain the
epithelial polarity, the cells were cultured on a permeable membrane
support, then NHE3 activity was measured by recording pH: in response
to [Na'] changes. When the cells were transfected with CFTR, the luminal
NHE3 activity was increased by about 39%, which was coincided with the
previous in vivo results. Northern blotting revealed that CFTR did not
affect the mRNA levels of NHE3. However, double- stained immunofluorescence
study clearly showed that the luminal expression of CFTR was highly
correlated with increased luminal NHE3 expression.

These results suggest that CFTR increases the Iluminal NHE3
expression possibly by either increasing the luminal sorting or protein
stability of NHE3 in the luminal membrane.

Key Words : Na/H" exchanger 3, bicarbonate, CFTR, protein interaction
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