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Abstract

Cholecystokinin (CCK) receptors mediate pancreatic acinar secretion and gallbladder contraction.
Pharmacological and functional studies in pancreas and gallbladder demonstrate a CCK-A
receptor subtype in both tissues. However, some pharmacological studies and affinity cross-linking
studies of CCK receptors on pancreatic acini and gallbladder suggest that these two tissues possess
two different subtypes of the CCK-A receptor. We cloned these receptors in guinea pig using a
cDNA clone of the CCK-A receptor from rat pancreas. The guinea pig gallbladder CCK-A
receptor was cloned by hybridization screening of a gallbladder cDNA library using a cDNA
probe from the rat CCK-A receptor coding region. The guinea pig pancreas CCK-A receptor
cDNA was cloned via the polymerase chain reaction using primers corresponding to the guinea
pig gallbladder CCK-A receptor 5’- and 3’-noncoding regions. CCK-A receptor clones from
guinea pig pancreas and gallbladder had identical nucleotide sequences, which were 80%
homologous to the rat CCK-A receptor cDNA sequence. The deduced amino acid sequence from
guinea pig CCK-A receptors was 89% homologous to the rat CCK-A receptor sequence. Dose-
inhibition binding studies of transiently expressed receptors by CCK agonists and antagonists
exhibited a CCK-A receptor pharmacologically similar to the rat CCK-A receptor. These studies
indicate that the CCK-A receptors in guinea pig pancreas and gallbladder are identical and do not
support previous proposals that they may represent different receptor subtypes.

Keywords
cholecystokinin

TWO OF THE MAIN physiological functions of cholecystokinin (CCK) are the
stimulation of pancreatic enzyme secretion and gallbladder contraction (9, 27, 28). A
comparison of the ability of CCK and its analogues to stimulate pancreatic acinar secretion
and gallbladder muscle contraction suggests that the receptors for CCK on these cells are
each CCK-A receptors interacting with high affinity only with CCK analogues sulfated in
the seventh position from the carboxy-terminal (10, 31, 32). However, a number of
biochemical and pharmacological studies suggest that pancreatic and gallbladder CCK-A
receptors may represent different subtypes.
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CCK analogues such as Suc-(Trp229)-CCK-7 have different potencies for stimulating
gallbladder contraction and pancreatic enzyme release (36). This analogue stimulates
pancreatic enzyme secretion in rats with approximately equal potency to CCK-8, whereas it
is less potent than CCK-8 in stimulating guinea pig gallbladder contraction. Some analogues
of the CCK receptor antagonist proglumide exhibit different potencies for the inhibition of
pancreatic enzyme secretion and gallbladder contraction (12, 19, 20, 36). Changes in the
aliphatic chain length in two proglumide analogues caused a two-fold decrease in affinity for
the pancreatic CCK receptor (12), in contrast to a 20- to 26-fold decrease in potency for
inhibiting gallbladder contraction (12). Similarly, changing the 4-chloro group to a 3,4-
dichloro group on the benzoyl moiety results in a 15-fold increase in affinity for the
pancreatic CCK receptor with no change in the ability to inhibit CCK-8-induced gallbladder
contraction (20). Physiological and pharmacological studies examining the ability of
proglumide analogues to inhibit CCK-8-stimulated amylase release from pancreatic acini
and gallbladder contraction demonstrated a 10- to 30-fold different affinity for pancreatic
and gallbladder CCK receptors for 3 of 10 proglumide analogues examined (12, 20).
Biochemical characterizations of the CCK receptor using affinity cross-linking of
radiolabeled CCK analogues revealed a protein of molecular weight 85,000-95,000 in rat
pancreas (23) compared with a protein of molecular weight 70,000-80,000 in the bovine
smooth muscle (28-30). These differences in the pharmacological and biochemical
characterizations between CCK receptors from pancreas and gallbladder suggest that they
might possess different subtypes of the CCK-A receptor. Alternatively, the differences
between pancreatic and gallbladder receptors may simply be explained on the basis of a
species difference, differences in experimental conditions, or differences in posttranslational
processing. To unequivocally address this question, we used the sequence of the recently
cloned rat pancreatic CCK-A receptor cDNA (34) to clone and functionally express both the
guinea pig pancreas and gallbladder CCK-A receptors.

MATERIALS AND METHODS

Tissue procurement and mRNA isolation.

Male Hartley guinea pigs (150-175 g) were obtained (Small Animal Section, Veterinary
Resources Branch, National Institutes of Health) and killed. Guinea pig pancreases and
gallbladders were dissected and immediately frozen in liquid nitrogen. Total RNA was
extracted using a low-temperature guanidine isothiocyanate-guanidine hydrochloride method
(7). Poly (A)* mRNA was isolated using oligo(dT) cellulose (Bethesda Research Laboratory,
Gaithersburg, MD).

Construction of a guinea pig gallbladder cDNA library and isolation of cDNA clones.

Oligo(dT)-primed cDNA >2 kb was size selected by agarose gel electrophoresis,
electroeluted, adapted with £coR | (New England Biolabs, Beverly, MA), ligated into the
phage vector Agt10, and in vitro packaged using established methods (4). Approximately 8
x 10° plaques were screened with a 32P-labeled randomly primed probe generated from the
rat CCK-A receptor coding region. Duplicate filters were washed once at room temperature
for 5 min in 2x standard saline citrate (SSC; 2x SSC = 300 mM NaCl and 3 mM sodium
citrate) and 0.1% sodium dodecyl sulfate (SDS) and three times at 55°C for 20 min in 0.1x
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SSC and 0.1% SDS, dried, and examined by autoradiography after 2 days using methods
previously described (4). Positive clones were plaque purified, and the cDNA insert was
excised with Mot 1 (New England Biolabs) and subcloned into the vector pPCDNA-1
(Invitrogen, San Diego, CA) and pCDL-SRa (32) at the Aot 1 restriction site.

CCK-A receptor cDNA cloning from guinea pig pancreas.

Approximately 5 ng of single-stranded cDNA was reverse transcribed from oligo(dT)-
primed poly (A)* mRNA and amplified using 0.5-4M sense (5'-
GTTGCCTTTAGGAATGGCTGC-3")and antisense (5'-
CAGTACAGCAGGAAGGGGCC-3") primers corresponding to the 5”- and 3”-untranslated
sequence of the guinea pig gallbladder CCK-A receptor cDNA under standard polymerase
chain reaction (PCR; Perkin-Elmer, Norwalk, CT) conditions with the following cycle times
and temperatures: 36 cycles of denaturation at 94°C for 45 s, annealing at 59°C for 25 s,
extension at 72°C for 2 min, and a final cycle with an extension duration of 15 min.

DNA sequencing.

Two cDNA clones isolated from the guinea pig gallbladder cDNA library were sequenced by
the dideoxy-chain termination method of Sanger et al. (26) with Sequenase version 2.0
(United States Biochemical, Cleveland, OH). The double-stranded DNA product obtained by
PCR cloning from guinea pig pancreas was cycle sequenced using the dsDNA cycle
sequencing system (Bethesda Research Laboratory).

Northern blot analysis of mRNAs.

Poly (A)* mRNA was isolated from guinea pig gallbladder, pancreas, kidney, muscle, and
liver as previously described (7). Poly (A)* mRNA (4 tg/lane) was electrophoretically
separated on a 1.4% agarose-formaldehyde gel before capillary transfer onto Nytran
membrane (Schleicher and Schuell, Keene, NH), hybridized with the rat CCK-A receptor
probe, labeled with 32P by random priming, washed under high-stringency conditions (3 x
20 min at 55°C in 0.2x SSC and 0.1% SDS), and examined by autoradiography using a
phosphorimager (Molecular Dynamics, Sunnyvale, CA) after 24 h exposure (4).

Expression of CCK-A receptor cDNAs in mammalian cells.

pCDL-SRa, (2 £4) containing the CCK-A receptor cDNA coding region insert subcloned at
the Not | site in the sense orientation was transfected into a near-confluent 100-mm tissue
culture plate containing ~1 x 108 COS-7 cells using a diethylaminoethyl-dextran method
previously described (3). Approximately 48 h posttransfection, the cells were washed twice
at 4°C with phosphate-buffered saline (pH 7.4) containing bovine serum albumin (BSA; 1
mg/ml) at 4°C, scraped from the plate in 4°C Dulbecco’s modified Eagle’s medium
(GIBCO, Grand Island, NY) containing BSA at 1 mg/ml, centrifuged (400 g), and
resuspended in the same medium at 4°C (~3 x 10° cells/ml). Resuspended cells (500 ~1)
were incubated for 60 min at 37°C with 50 pM of the radiolabeled hormone, 1251-Bolton-
Hunter CCK-8 (1251-BH-CCK-8; 2,200 Ci/mmol; New England Nuclear, Boston, MA)
either with or without varying concentrations of unlabeled agonist or antagonist. Cells were
subsequently washed three times at 4°C with 2 ml phosphate-buffered saline containing
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BSA (1 mg/ml) by filtration on glass-fiber filters (Whatman GF/C, Maidstone, UK) using a
suction manifold (Millipore, Bedford, MA). Filters were assayed for gamma radioactivity
(Auto-gamma, Packard, Downers Grove, IL).

DNA and protein sequence analysis.

Nucleotide and amino acid sequences were analyzed by the Wisconsin Genetics Computer
Group software package using the “Pileup” program (5).

RESULTS

Cloning of the CCK-A receptor from gallbladder and pancreas.

Screening of an oligo(dT)-primed cDNA library constructed in the phage vector Agt10 with
a 32P-labeled random-primed probe corresponding to the rat pancreatic CCK-A receptor
cDNA coding: region under high-stringency conditions identified 150 strongly hybridizing
clones. Eighteen clones were randomly selected and isolated as single clones after three
rounds of plaque purification. Two clones with the longest cDNA insert (2.9 kb) were
selected for further structural and functional characterization. The 1,621-base pair nucleotide
sequence common to both clones and the deduced amino acid sequence are shown in Fig. 1.
The first in frame ATG consistent with a consensus translation initiation site represents the
start codon (17) of a single long open reading frame encoding a 450-amino acid protein with
a calculated molecular weight of 48,200. The sequence allows for three potential N-linked
glycosylation sites in the amino-terminal and one in the second extracellular loop (residues
11, 14, 34, and 190; Fig. 1). There are nine potential sites for protein kinase A and protein
kinase C phosphorylation (residues 248, 274, 411, 414, 416, and 419; Fig. 1) (14).

Hydropathy analysis of the predicted amino acid sequence using the criteria of Kyte and
Doolittle (18) reveals seven regions of hydrophobic residues corresponding to
transmembrane spanning domains. Using single-stranded cDNA reverse transcribed from
poly (A)* mRNA from guinea pig pancreas as a template and primers flanking the coding
region of the rat pancreas CCK-A receptor cDNA (34), we used the PCR to generate a single
~1.6-kilobase product (data not shown). PCR in the presence of cDNA from tissue not
known to possess CCK-A receptors or without target DNA did not result in any amplified
products. Cycle sequencing of this product revealed an identical nucleotide sequence with
both of the clones isolated from the guinea pig gallbladder cDNA library. A comparison of
the nucleotide and amino acid sequence between the guinea pig CCK-A receptor and the rat
CCK-A receptor using the Gap sequence analysis program (5) shows the expected high
homology of 80% (data not shown) for the nucleotide sequence and 89% for the amino acid
sequence (Fig. 2).

Northern blot hybridization.

High-stringency Northern blot analysis of organ and tissue specific polyadenylated mRNA
from guinea pig gallbladder, pancreas, kidney, muscle, and liver using the CCK-A receptor
cDNA probe reveals a 4.4-kilobase hybridizing transcript in guinea pig gallbladder and

pancreas. No hybridization was observed in the guinea pig kidney, muscle, or liver (Fig. 3).
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Pharmacological characterization of transfected receptors.

To identify the pharmacological profile of the cloned CCK-A receptor cDNA sequence
common to both gallbladder and pancreas, the full-length cDNA insert from one of the
gallbladder clones was subcloned into the mammalian vector pCDL-SRa at the Not | site
and transiently expressed in COS-7 cells using diethylaminoethyldextran (3). The
transfected COS-7 cells were incubated with the radiolabeled ligand 1251-BH-CCK-8 alone
or in the presence of increasing concentrations of unlabeled CCK receptor agonists CCK-8
and gastrin-17-1 and antagonists L-364,718 and L-365,260 for 60 min at 37°C.

Inhibition of binding of 1251-BH-CCK-8 by CCK-8 was detectable at 30 pM, half maximal
at 3.3 nM, and complete by 0.3 xM (Fig. 4). Gastrin-17-1 was 1,000-fold less potent than
CCK-8 with detectable inhibition at 30 nM and half-maximal inhibition at 7.3 zM (Fig. 4).
The CCK-A receptor specific antagonist, L-364,718, was equally potent to CCK-8 and 100-
fold more potent than the CCK-B receptor specific antagonist, L-365,260. Inhibition by
L-364,718 was detectable at 30 pM, half maximal at 1.65 nM, and complete by 100 nM
(Fig. 4). For L-365,260, inhibition was detectable at 0.1 nm, half maximal at 29 nM, and
complete by 1 ¢M (Fig. 4). No binding activity was detected in untransfected COS-7 cells,
and nonsaturable binding was always <20% of saturable binding.

DISCUSSION

We have cloned a cDNA encoding a CCK-A receptor from a guinea pig gallbladder cDNA
library using a radiolabeled full-length coding region probe of the recently cloned CCK-A
receptor from rat pancreas (34). Using single-stranded cDNA from guinea pig pancreas as a
template and primers flanking the coding region of the guinea pig gallbladder CCK-A
receptor cDNA, we PCR cloned a cDNA having an identical nucleotide sequence to clones
isolated from the gallbladder cDNA library.

A comparison between the nucleotide and amino acid sequences between the guinea pig and
rat CCK-A receptors indicates 80 and 89% homology, respectively. This high degree of
sequence homology is in the range expected for the same receptor in two different species
(24).

The second in-frame ATG was chosen as the start codon of the single long open reading
frame for two reasons. First, it is surrounded by an appropriate consensus sequence for an
initiation site (17). Second, the alignment between the amino acid sequence of guinea pig
and rat CCK-A receptors shown in Fig. 2 indicates a consistent high degree of sequence
homology beginning at the second in-frame ATG of both the rat and guinea pig CCK-A
receptors. This same rationale suggests that the second ATG with a consensus initiation
sequence within the cDNA sequence of the CCK-A receptor of the rat pancreas should be
the actual start codon. The CCK-A receptor from rat pancreas would then have a length of
429 amino acids rather than the 444 amino acids previously reported when the first ATG
with a consensus initiation sequence was proposed as the start codon (34). This would make
the 430-amino acid guinea pig CCK-A receptor closer in size to the rat CCK-A receptor as
expected for the same receptor in two closely related species (33).
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Hydropathy analysis of the predicted amino acid sequence using the criteria of Kyte and
Doolittle (18) reveals seven regions of hydrophobic residues corresponding to
transmembrane-spanning domains similar to the rat CCK-A receptor and suggests its
membership in the superfamily of G protein-coupled receptors. Like the rat, the guinea pig
CCK-A receptor has the same number of potential glycosylation sites and conserved
cysteines in the first and second extracellular loop for potential disulfide bond formation (6,
8, 14) and in the carboxy-terminal for potential membrane-anchoring palmitoylation (21,
22). Similar to the rat CCK-A receptor, there are also a number of potential phosphorylation
sites in the third intracellular loop and carboxy-terminal (14), some of which may become
phosphorylated with receptor stimulation (15, 16). These areas may also represent potential
sites for receptor regulation.

High-stringency Northern blot analysis of organ- and tissue-specific polyadenylated RNA
using the rat CCK-A receptor cDNA probe reveals a 4.4kilobase hybridizing transcript in
guinea pig gallbladder and pancreas consistent with the sequence identity between these two
organs. As expected, no signal was observed in tissues like skeletal muscle and liver. The
size of the hybridizing transcript is consistent with the cloned cDNA size and stands in
contrast to the 2.7-kilobase hybridizing mRNA identified for the CCK-A receptor in rat
pancreas (34). Repeat Northern blot analysis under low-stringency conditions did not
identify additional hybridizing transcripts and suggests that the predominant pancreatic
receptor is the same CCK-A receptor also found in the gallbladder. However, one cannot
rule out the possibility of another CCK receptor subtype either present in too small a
quantity to detect or whose sequence is sufficiently different from the CCK-A receptor to
detect by hybridization even under low-stringency conditions.

Pharmacological characterization of the guinea pig gallbladder and pancreas CCK-A
receptor cDNA in COS-7 cells was consistent with a CCK-A receptor sub-type having
1,000-fold greater affinity for the sulfated agonist CCK-8 and 100-fold greater affinity for
the CCK-A receptor specific antagonist L-364,718 (10, 11, 27). In addition, the 50%
inhibitory concentrations of the transfected receptor for both the agonists (CCK-8 3.3 £ 0.9
nM and gastrin-17-1 7.3 + 1.65 £M) and the antagonists (L-364,718 1.65 + 0.2 nM and
L-365,260 29 + 1.7 nM) are in close agreement with binding studies performed on isolated
gallbladder smooth muscle cells and gallbladder tissue sections in guinea pig (25, 33). These
data support the classification of these receptors cloned from guinea pig gallbladder and
pancreas as a CCK-A receptor subtype.

Gallbladder and pancreatic CCK receptors have been classified as a CCK-A receptor
subtype on the basis of similar pharmacological and physiological responses to the CCK
family of peptides. Several studies have demonstrated that CCK acts directly on pancreatic
acini and smooth muscle cells of the gallbladder (2, 10, 25, 31, 36). Because of the technical
difficulty in obtaining CCK-A receptor-enriched membranes from gallbladder smooth
muscle in small animals, characterization of the CCK receptor by chemical cross-linking has
been reported in species other than the guinea pig (cow), making it difficult to compare the
receptor types within the same species. Therefore it cannot be ruled out that the differences
in molecular weight reported for bovine gallbladder CCK-A receptor, molecular weight
70,000-80,000 (29) and rat pancreas CCK-A receptor, molecular weight 85,000-95,000
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(23), were probably due to species differences. This possibility is supported by binding and
localization studies performed under identical experimental conditions in the same species
that did not reveal significant differences in affinity for various CCK agonists and
antagonists in guinea pig gallbladder and pancreas (33).

Observed differences in affinity of proglumide antagonists between the gallbladder and
pancreatic CCK-A receptors (11, 17) could not be demonstrated by others (33) but may be
explained by different experimental conditions that make these comparisons difficult. Our
study demonstrating that CCK receptors independently cloned from gallbladder and
pancreas within the same species have identical cDNA sequences does not support any
differences between gallbladder and pancreatic CCK-A receptors previously reported using
proglumide analogues (11, 17). It cannot, however, be ruled out that tissue or cell specific
posttranslational processes leading to differences in structure of the gene product may
explain these observed differences.

From our results, we conclude that guinea pig gallbladder and pancreas express the same
CCK-A receptor sub-type. This finding has major implications that must be considered in
pharmacological strategies aimed at selectively altering either gallbladder of pancreatic
function. The cloning of the CCK receptor in guinea pig will provide a new tool to examine
the physiological role of CCK-A receptors in gallbladder and pancreatic function.
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1 CGCAGGATGCOT GCCCAGCT GGACGGAGGGTAGTGAACTCCAGGTGCC TTTAGGAATLLU | LUAAAAGLLLLALAL 75
76 CTGGCAATCACTCTCTGLCTGCCTCTCCCCOGCAGGTTGCATT TGLGALLLLLT LI GLI CATCAGAGGAAT GAGC 150

151 GTCGACAGAG(IGII1GC(AG(((G((AG((((TGGTCGGAAG(ACAGG(GAGGATGGA(GTGCTAGA(AC((Il 225
1 MétAspValValAspSerleu 7

22¢ r!iovoAArocvocAAcAIkA<lrclccchCGAG(TCbLL|||uAAAA;nAgALA(IIVICIGCITGGAT(GC 300
8 PheVolAinclyScrAanleThrScrAlo(yscluleuGlyPhecluﬁincluThrleuPhecychuAspArg 32
. . . g . 1 .
301 CCCCGGLCTTCCARAGAGTGGCAGCCGGUGGTGLCALAT ILIUTIGIAL ILLT TGATATTCCTGCTCAGCGTOCTG 375
33 ProAryProSerlysGluTrpGlnProalavalulnl leLeul eul yrSerl eullePhel euleuServalley §7

376 GOARACACGCTGGTAAT CACGGT GCTGAT TCGGAACAAGAGGAT GAGGACGGTCACTAACATCTTCCTGLTCTCA 450
58 GlyAsnThrLeuvallleThrValLeul leArgAsnlysArgMetArgThrVal ThrAsnl lePhel eul euSer 82
=
a5 (YCO(!C!kACTLALLl(AIbLI(IL((I(ll(IC(AlC(C(TT(AAC(TCATCCLLAC((IG(ICAAGGATTIC 525
83 lcuAloval>erAschuMctleu(ysLeuPhe(ysMctProPheAsnleu]leProserleuleuLysAspDhc 107
[[}8

526 AT(TY(GGGAGIGC(CIGIG(AAGA((A((A((IA(IT(AICQG(A((I(!CIQACTGIAT((A((TTTAAI(fG 600
108 IlePneclyseralavallystysthrihrThrlyrPheMetGlyThrServel SerValSerThrPheAsnleu 132

s i 2 p 5 Y
601 GTGGCCATATCLUI GLALALATACGGAGLAATT TGCAAACCCTTACAGTCCCGLGT CTGGCAAACAAAGTCGCAT 675
133 VulAlaIlcSerLcuGluArglyrclyAlullc(ysLysProleublnﬁerArgVolTrpGlnThrlysSeans 157

v
676 LLIIleALLIbAIlb(lb(IA((lCCTCC(T(T((TTTA((AY(AICA(((((TA((((AT(IA(AGCAA(CIG 750
158 AloleulysVallleAlaAlaThrTrplysieuSerPheThrlleMet ThrProTyrProl leTyrSerAsnleu 182

75 GTGCCTTTTACCAAAAATAACAACCAGACCGGGAACATGTGCCGCTTCCTACTGCCAAACGATGT TATGCAGCAG 825
183 volProPhefhrlysA<nAsn{znGlnrhrClyAsnuef(ysArgPtheuLeuProAsnAspVolMctGlnGln 207

~ . . . Vv . : p
8286 A(CYCCCACACTYT((IG!lA(l(Al((l(T]l(?lAl!(((OGAATTCFCATGAYCGTGG(AIAIGGA(?GATY 900
208 ThrirpHisThrPheleuleuleulleleuPheleulleProGlyllevalMetMetValAlaTyrGlyleulle 232

901 TCTCTGGAACTTTACCAAGGAATAAAATTCGATGCTAT CCAGAAGAAATCTGCTAAAGAAAGGAAGACAAGCACT 975
233 SorleuClulcu!yrGlnGlylleLysPhcAspAlolleClnLysLysés:AloLysGluArglysThrés;Thr 257

976 GGCAGCAGTGGCCCGAT GGAGGACAGT GATGGGTGTTACCTGCAGAAGT CCAGGCACCCCAGARAGC TGGAGCTT 1050
258 CIySerScrcly?roue(CluAspScrAspCly(ysTercuClnLység:ArgnxsProArgLychuGluleu 282

1051 CGGCAGCTGTCCCCCAGCAGCAGT GGCAGCAACAGGAT CAATCGTATCCGGAGCAGCAGCT CCACCGCCAACTTG 1125

283 ArgGlnLeuSerProSerSerSerGlySerAsnAralleAsnAral leArgSerSerSerSerThralahsnl eu 307
Y| .

126 AYCC((AAAAAG(GGGYGAI((GCKIC(1(AI(CY(AYTGYCCY((I(TI(TT(CTGTG(IGGATG(((AI(IT( 1200

308 MetAlalysLysArgvallleArgMetieullevalllevalValleuPhePheleuCysTrpMetProllePhe 332

Fig. 1. -
Nucleotide and deduced amino acid sequence of the cholecystokinin A (CCK-A) receptor in

guinea pig gallbladder and pancreas. Lines labeled with Roman numerals delineate putative
7 transmembrane domains predicted by Kyte and Doolittle (18) criteria and homology with
other G protein-coupled receptor superfamily members. Triangles indicate potential sites for
N-linked glycosylation. Underlines indicate potential sites for serine and threonine
phosphorylation.
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Alignment of guinea pig CCK-A receptor (GPCCK-AR) and rat CCK-A receptor (RTCCK-
AR) deduced protein sequences. By use of Gap program sequence analysis package of
Genetics Research Group (5), guinea pig CCK-A receptor deduced protein sequence was
aligned for maximal homology with rat CCK-A receptor deduced protein sequence (33).
Solid lines denote amino acid identity, and dotted lines denote relative degree of

conservative substitutions. Solid lines labeled with Roman numerals indicate 7 putative

transmembrane domains.
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Fig. 3.

Ngrthern blot analysis of mMRNA from guinea pig tissues. A radiolabeled probe of rat CCK-
A receptor coding region was hybridized to 4 1g of poly (A)* mRNA from each tissue per
lane and washed under conditions of high stringency. A 4.4-kilobase hybridizing transcript
can be identified in mMRNA from guinea pig gallbladder and pancreas. No hybridizing
mRNA could be identified in mRNA from guinea pig muscle and liver.
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Ability of CCK receptor agonists and antagonists to inhibit binding of 1251-Bolton-Hunter
(BH) CCK-8 to COS-7 cells transfected with guinea pig gallbladder CCK-A receptor cDNA.

COS-7 cells were transfected with expression vector pCDL-SRa containing CCK-A
receptor cDNA sequence. 1251-BH-CCK-8 (50 PM) was incubated either alone or with
increasing concentrations of agonists (CCK-8 and gastrin-17-1) (/eff) or antagonists

(L-364,718 and L-365,260; righi). Data are presented as percent of control saturable binding
(total binding in presence of radio-labeled hormone alone minus binding in presence of 1
UM CCK-8). Results are means + SE from at least 3 experiments performed in duplicate.
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