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The Effect of Gastrin and Cholecystokinin on functional and structural variation among these receptors, in
the Growth of Pancreato-biliary Cancer Cell relation to their subtypes and mutation/polymorphism are
Lines requisite prior to their clinical usage for adjunctive hormonal

or antihormonal therapy can be recommended. (J Korean

2003;64:408-417
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Purpose: Gastrin and cholecystokinin (CCK) have been AET|L

reported to play a role in the development and growth stimul-
ation of gastrointestinal cancers including pancreatic cancer.
Methods: We investigated the effects of gastrin and CCK
on the growth of pancreatic and biliary tract cancer cell lines
established at the Cancer Research Institute of Seoul Nat-
ional University College of Medicine, using reverse trans-
cription-polymerase chain reaction (RT-PCR) and slot blot
hybridization, to examine the expressions of hormonal recep-
tors in these cell lines.

Results: Of the six biliary tract, and five pancreatic, cancer
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=
cell lines, SNU-308 showed a growth stimulated effect due M =
to gastrin-17, as did SNU-478 to both gastrin-17 and CCK-8.
The trophic effect of these two hormones was completely Aok B AR Fock Fe A FH - &
blocked by specific antagonists (L-365,260 for gastrin and TR ZHE A7)o] ZABE Qo] Aek A ZX3 AA|
L-364,718 for CCK). The other cell lines did not respond to 7} Brlse Aro] 234 Wi w) AR Ao &

=
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either the gastrin or the CCK. From the RT-PCR, the ©
S¥e] 7% 10% W9, hE e

presence of the CCK-A receptor and the CCK-B/gastrin
receptor mMRNA was detected in all the biliary and pancreatic

cancer cell lines. From the slot blot hybridization, although AEE BAEI glo] X & AHE Foldfa T3t
the cell lines that responded to the hormones showed high et A8 g A X525 Welsta vk shAIRE, obA 7t
level of expression for receptor mRNA, so did some of those A olH BzF 2 g o8 AEE2] Tl U1+ 9l
not responding to the hormones. ARo g ZAFH oWy 3 AZ2ES A +

Conclusion: This study suggests that gastrin and CCK exert Qr A=e Bz 9ol Aute] AAS AFsto|}. whelA
a trophic action on some biliary tract cancers due to their
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specific receptors. However, further studies investigating the 32l - 2 dekalel A gfell= #2424 5 3
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37| Al e T2 T TEEZEC] FHlEo 4F &
1) 5, &3, %, B4, A2 Soll Dol Ao
2 guA gt o] & MEERT *a—ffﬂ/\léi?l‘r‘_(chol-
ecystokinin; CCK)< ti# <l A& ATl A EH|==

2o 9o Buls} flge] BT u the %
59 A7Fe] AR 2HE- o] 9ol HTelle A, vt
e 31 B0 AAAT Aeache wavt 9)
c}. (3 6)

= E0lA¥E Smith S(7)S B &3t ofg] AFAEY] B

atof] wrew QA HAAGAEE 7HEER T AR
wloll 138 in vitro 2 in vivoell 4] Azbo] 271¥) 2 7}7ke] 714}
Al AHgsto] 7 o] alEictL shelck shARE Hgke
Bl £ hE UEEIRRIAE o Sdx FobERT}
S, A4 o melel BAlz A8 S o Fob
A7l el obd w3k A2 gl Agele.

g HAAE E3HE ARl dsto] Aldsh= 2
A el Aol AR AAES S voll ukeh vhA)
W AhsE, AAAEIY Bulo] 2 e £, 14
& FojokAloll wEtHE S EEER|7} E JeS
olet. aeh] o] 5 Hslellx] 7] Q1ek FopAlEe] 4ol
ERo|| 93| dgFS S 4 9uh o] JAH O Z u)
Zot AAE WA ARH T At FEAH 0B
ofyl &£37Al TEELS o] &3 I ANEE VI
F= glek. S AT Ao A 9 Aoy 9
Al FeE ok A2 WA AL, Al uhel 423517
F2 2o ojgt HHSE Aolsted 1 YA ool 3Halel

TEEo] A okt ol ARE % ATE Sl AE
b o 7olet gl S AL el +AH 4
ot AUl £ ATEE e st g
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AT A Al T E Yol A $A ofe] T Al
2 gl A Fd] NEFE WS F tetrazolium based
colorimetric assay (3-(4,5 dimethyl thiazole-2-yl)-2,5 dephenyl
tetrazolium bromide test: ©]&} MTT AHE o] &3l 7}~
FHAEET|doll Hbg-5 Hole AXFE 7He
W7l St AwAdd S Al °§*P5'— 0471/‘1 e Bl AlE

Eﬂ )

FE ez B AYS APt B AL 7tAE"
gl FEAAE7| U 2] F8A ‘?{Ml{ L-365,260}
L-364,718S AF-&3lo] kA E9] =4 1l A S A28

& o] FA A LIS A W g} u}z]\;L A= 7+ A)
1—%% Ao g AT feAe] g 1 AES
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B2 Ao A8E AEZFEL PANC-13 MIA PaCa-2
(American Type Culture Collection, Rockville, MD)E A ¢] s}
IE AU GATFLolA FHE AEFE SNU-213,
324 HGTFHOl A HAsE A9k AlEFo]aL, SNU-410Y
A4kl 7H- o] FLjoll A xFslo] wijekH AlEFolrh,
SNU-245< U3¢ 5 =59k, SNU-4783F SNU-869+ ZJ o
ok, SNU-1079, SNU-1196 A7 ghakebol| 4] 713 419t
A|EFo]t}. SNU-308- it =99k ofA|at ghd<t
AlEFE A vl dell ZFAZ89) g ALFE 10%
2 glo} og*g o] Z¥x RPMI 1640 (GIBCO-BRL, Rockville,
MD, USA) wiA]ol|A] FAIAA Aol A&}t

2) Tetrazolium based colorimetric assay (MTT ZAp

1) Mz MasM 3 HY ’é.*-’é— NZEQ| ZA: MTTell
3t AxAA7)d de AR AEFE D7) 91 obA
9} 7+ v o g Ay g A3 0}931‘:} 96-well microplate2]
2 WA hol] 18012] vRA(RPMI 1640(F-E % vl A)))2t PBS
(phosphate buffered saline) 20115 o] blankZ A&}l
A R dA Ak oouE Wi, 9% Al
E400x10E 7HA AE Bl oous Wil FHEste] &
galoich F WA Zholl A 1 AlE FH oouE Al W
A o2 FA Yol AEUEE 122 343k} o] 22
FAZ ubEelo] gle] EXH o B AH AE HgAe
W3 5 oA e upA A ooue] wiA 9} 20002
PBSE YW=tk A|EE 37°C, 5% CO2 3ol A 4L 7k mijokst
2, ZF wellell 0.1 mg®] MTT (Sigma, St. Louis, MO, USA)E
7Vl AL ehA] 37°C, 5% CO2 3slollA 4A17F T wokslo]
MTTE 3HIA A

ek FEH 715 450 gollA] 53E7F A4l Helste] A4
% formazanZd A5 7hebeksl & wiA & 30u B =W W3
multi-dispenserg o] -&3to] 25 A|AEA

wi A7} AAE ZF wellol] xgxg% formazanA A2 &3] 4]
7171 $13] DMSOE 1505 7}g & 1587 7hdAl A
31 o] 715 96-well plate-§ ELISA =57]2 540 nmollA] 2] 33
I:E ;“XJ-L],Oj\x:]. o]i_ra o—lo{z] 71—£ C/K]—L]—oq xﬂz —'/( %
TFokaL, AFAA7 de AR AETE AAs A

Q@ MEX™E, NLF0, MEMZFO FH: 7] A3l
A ARR AL FEE 7 welloll 10042 AE Hfos
A&k A WA Solle AlE F-F-Hol] A2k o4l RoT
& 20u1—°- H7ksko] 100% zTo2 AR skglet. + A

BEle A A8d AAQIAE FAE & gastrin-173}
CCK-8 (Sigma, St. Louis, MO, USA)< ©| 22| DMSOe°l £
8l 3 Rooll 343 3 20uE H7Feled10° M| AldEE
£ UEA v SR SAH R 10004 3] 43
107 M7HA 9] AR5 g ukEdh Al Ze A7 HE

_Lt..
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9 §71% 37°C, 5% COtolA 597 viFetelet. olu ui

9 7 wellol] Aleto] H7HH wiAE 2004 Arbekgic
A %3t MIT W o2 Y& AEFE Z24ela A4

< $J3l ofee}t 2ol tHET-2] MOD (mean optical density)

o} A7) MODE W& sHitsto] Hlastgla 23

o] AMEA S Sl 4 Hbgste] A3sgit

(MOD in test well/MOD in control well) x 100

3 Z=E0 st MEME J 2EHe Sat

271 AN A 7k~ E% El EEM&E?]‘M
Al AEFo disl] 72+ T2E] AgAQ
L-364,718 (%< ML 1aboratory°ﬂ/‘1 ol W)= Agst
of QPAIEZA a7} AAlol] o3l Awt=]=AE i}
7] 3l o Al ZEE A TR S, S 2R Rt
T, 32523 715L;<1]§— o] Fofdl & Ag At Fofdk F
o2 o] AA7|7F vk ¥ hemocytometerS ©] -5}
z2ke| AzTE FAs

10% $-efo}d A (fetal bovine serum)o] E3HE Hl]2](R10)
E T75 flask (Falcon, Flankin Lake, NJ, USA)ell vjok=l Z+
MEFE A2 A9lsl2 L-glutamine (2 mM), Penicillin
(100 U/ml), Streptomycin (100|.l1/m1)7]- 3% RPMI-16404]
219} 3HA| T25 flaskoll HF38F %, 37°C, 5% CO2 Z715}ol|A]
24A17F e Fslar, 1 o] R REl = miAE vl w3begict.
o] ] i Aol whe} 13elle T8 wiA|k 2t
3haL, 27l 84 wiXlol] 7FAER e FeEA 2B
< Arpslol(Z 2] FEE MITHA A 7P =2 uke-E
Hol 250l 10° MZ 3h oY ujA S ZolF) 3Tl
TEA wixof] 22T} o) ik AAIE Hobsle] wiAE
A3}, 4ol A= 7‘*“4] e Folgh wiA & Agskoich.

7t AT AlEFe 3Y HH o' FA48to] 159 53t
st AESFE %—X**M $l8l flaskoll 0.125% trypsin
2 3E7 A3k & RI0S.E F3beta W F3ls E3t
5 YR GUAE BRAE vhEa 74 AZ9
AHE A sto] LS ZHs) 2 PBSE 104 3] 4 o}
hemocytometers AH-&-3lo] AZ5FE FAsk3dct.

| Hhe-& B
L-365,2607}
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(1) RNA F£&: WF A ZFEL 10% Fejotd o] 3
= RPMI 164OHH7<] of| A wjekst ¥ 7+7k PBS 5 mlZ A|HE
3L, trypsin-EDTA 2 mlE A 2|3}o] 15 ml tubeoll W ir}.
3,000 rpmofl Al 5E7F A4 Eelsle] AEF pellets A
2 7b7ke] pelletol] TRIzol® (Gibco-BRL, Rockville, MD,
USA)AIOFS 1 ml YL, 4°CollA] 58-7F Wh-2-A]7] 3 chloroform
S 200014 H7lsto] EE Fof 14,000 rpmell A 1587 ¥
Adel & &k A5 Hut WA A ZF eppendorf FHoll
Wy E2Fe] isopropyl alcoholS 7}ttt -20°Cel A <k
1057} ¥EX] 2ol 14,000 rpmol| 4] 15E-7F YA L2 & 3}
A=l Xﬂﬂ’“]—oi\?]-. o}l = pelletol] 75% ethanols 1 ml

a £, 14,000 rpmollA] 1087 LA &
A ﬁBﬁP ] ‘o‘% —% 223874 w2 F 108 AE 2l

DEPC (diethylpyrocarbonate) water& o]

0 el {#%%E % A elol RNAZ Heksha 20°C
FaLol] Easldct.
) 9 AI' A 2F¢k RNAE random primerg AR-83lo] &

Atk $4 RNARS Aol uje} A EFnieh g
2] RNAE 9 (template) > 2 A28} random primer 10,
dNTP mixture 10, 0.IM DTT 2, 5X PCR buffer 4,
DEPC water 91, MMLV-reverse transcriptase (Gibco-BRL,
Rockville, MD, USA) 11E 3L %EP H2 3 42°C 605, 99°Col|
A 5E7 WEGAIA DNAE 22 $ 4°CollA] Ebsigict.

() dA=eed HS: Mandair S(10)o] 13t v} U=
AlHEA] A DS #Helsla AJZsto](Table 1) CCK-A$} CCK-BY
gastrin &l T3t A FFAL WSS A

cDNAE 2ugs AH839 3 10X PCR buffer 21, dNTP
mixture 2015 AH&sha, AAl= ARG RS 47
10 pmol® AR8-3}9I ). TakaraA}(Shiga, Japan)e] Taq poly-
meraseS 020 (5 units/i)d 4718l thermal cycler
(Hybaid Middlesex, UK)E AR-&3}o] [ractine 94°CollA] 1
£, 55°C 18, 72°CollA] 152 A2 Z 35 cyclell-&5 AlF
3L, CCK-A &A1& 94°Coll A 13, 55°C 14, 72°CollA] 18
3022 27102 40 cycle, CCK-B/gastrin =&+ 94°Col|

Table 1. Primer sequences for RT-PCR amplification

mRNA Product size (bp)
CCK-A receptor 340
CCK-B/gastri nreceptor 430
[ractin 154

Primer sequences 5°-3’

Forward: CCTACGACACCGCCTCCGC
Backward: TCCGTTCTTTCTTCTCTGCCTCCT
Forward: ACCCCAACGACAGGAAAAGGT
Backward: TTTGGGAAGGAAGGAGAGGGC
Forward: CACTGTGTTGGCGTACAGGT
Backward: TCATCACCATTGGCAATGAG
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PaCa-2& A83}913, CCK-B/gastrin =840l A= LoVo
AZFE o] &33rh.(0,11) o] FA AJ3H AfFdas
Hhe A lofzl AE2 6X loading dyeE #7Fslo] eth-
idium bromide”} 47}l 1.5% agarose geloll4] 50VZ A 7]
d53t ¥ AL FATIENA wE FEgict

@ EAXiprobe) ME: ¥4 thzdoz A& Mia
PaCa-2 (CCK-A G=2A4))$} LoVo (CCK-Bygastrin 5=-&-)oll
A 447 PCRAZ Aol A AE-S QIAGENAE] QIAquick”
Gel Extraction KitE o]&slo] AHAstAch ol S Taq
dideoxy terminator cycle sequencing kit2} ABI 377 DNA
sequencer (Perkin-Elmer, Poster City, CA, USA)E o] -&3}o]
ok AL SEERQEAE QI8 3 FAAE wHEY
$1#l InvitrogenA} (Carlsbad, CA, USA)2] pCR®II—TOPO vectors
oll PCR AH=5 AFY A 7] 3L, competent E. Coliol] 3213t
(transformation)A] 7] ¥ LB (Luria-Bertani) plateol] 4] 164] 7+
SHAIAA, vector7} A H o2 A7t = 10709 A=t
(colony)= ™A 50ug/mle] ampicilline] 72 LB uljA] o]
A 16417+ S0k Z21A17] & plasmid DNAS F4 H]E 1}
S o]-&sto] T3 3 EcoRI A|¥H 4 (GIBCO-BRL, Rock-
ville, MD, USA)Z A2l eti 47952 Aaete] 44 =
719 A7 A A& Bkl g T4AE A
Alg ¥ [0-?P] deoxycytidine triphosphate$} Prime-It® 1I
random primer labeling kit (Stratagene, La Jolla, CA, USA)&
Agslo] WA EA 2 radioprobe) S A &Falol k.

(5) Slot blot HAL =27 FE&A9 AP LS &}
3l7] 918l slot blot HAS A|38slgic).

S0 DIXl= 20t 411

AEF 274 10, 3, 1, 0.3ug2] RNAZ slotol] 7}sto] 1}
A&l FHAZ 3 UVE AHE3te] cross-linkE A] 383}
Ak UL EuhS £33 47 (hybridization bottle)oll ¥ 3L 10

5X Denhardt’s solution, 1% SDS, 100ug/ml salmon sperm
DNA)& 7Fsto] 42°CellA] 447 Ft WhgAI 7] 3= whARA
29948 TAE TAARS Arslo] 42°CoA 1647+ F
FAZAY T F &A% #Ela 5xSSPESHE W
42°Col| A 2087 -kt vpARte 2 0.1X SSPE/0.1%
SDS §HE Wi AZollA] 1587 AHEE & -70°CollA]
X-ray filmol] 73217 ch. &ul-2 RNA7L F-3}(loading) = %A
EAE W A 4719 JARHeN BHE EAAE
ol & [acting AH&ste] tHAl FARbeS Al
ok LE ATAEE A7) S8 U 244 BIPs”,
Biomedlab, Seoul, Korea)5 Ah-&3}o] CCK-AG-8-4] <] 1
2 10ugeS 713t slots 7]F 2 & slo] Mia PaCa-22] W&l
£% 10002 Ao} chE AT B JoiH oz v

3} 32, CCK-B/gastring=&-4] 2] &2 LoVog 7|+ o2

ERECE

5 SHH =24

2

t

O]

74 9] Hghe vlasty] 9 vEs 24 Wl
Mann-Whitney U testE A]3§&}$ 3L, P-valueZ} 0.050]s}<l

252 ol 9t Aoz st

Table 2. Effect of gastrin and CCK on pancreatic and biliary tract cancer cell lines

Maximum response to hormones and hormone concentration

Cell line Origin* Gastrin
Response (%) Concentration (M)
SNU-245 BD 108 107
SNU-308 GB 127 10°
SNU-478 AoV 121 10°
SNU-869 AoV 107 10°
SNU-1079  BD 107 10°
SNU-1196  BD 104 10°®
SNU-213 Pancreas 105 10
SNU-324 Pancreas 112 10
SNU-410 Pancreas 115 10"
MIAPaCa-2 Pancreas 106 107
PANC-1 Pancreas 101 107

*BD = bile duct; GB = gallbladder; AoV = ampulla of Vater.

CCK
P-value Response (%)  Concentration (M)  P-value
NS 110 10" NS
0.038 109 107 NS
0.047 123 10° 0.043
NS 107 10" NS
NS 113 10° NS
NS 109 10°® NS
NS 106 107 NS
NS 116 10" NS
NS 113 10° NS
NS 108 10" NS
NS 105 10°® NS
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e 1}
1) MEZAL 22 (Teble 2)

MTTHAE Sl At GRS AEFNA 9] 7FEE
R ZHA LR ol o] A EF] e A
73} ghdet AEFQ] SNU-3082 7H=ERl S Fogh 7§
F&e Aol AHA g TR TEAER] % 10° M

TEE T3 Aol 7 FHZEATL Felstko]
ITEES FolelA o2 vzl ulel 27% BE FHAE
el Aol S7helsichFig. 14). AeiFoll A feid SNU-
4789 Zfoll= 7FEERY FHALEI ERedlA £

o

o

140 - .
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Control 12 11 10 9 8 7 6
Concentration of hormone (-log( )M)

Aol Z71EIQ ] TtAERY FHAAET| U
7b 107 MQ ol Heinbe-S Bof izl v
21%8} 23%4 A7ol S7hEI 9l ehFig. 1B). - 7
ol A felit o FokA|E 2 SNU-8692] 7 $-oll =
2 o) 9l A|EAA] A5 okgkr) Aoy b
AR T ol 4] S8k SNU-245, SNU-1079, SNU- 1196
SoE T ER o3 ZkAAFIE Bt S gl
3, #AolA FE SNU-213, SNU-324, SNU-410,
MIAPaCa-2, PANC-1 2%

Fol ) 2T g% FRAEF
o FYEAe Peie

off o2
do N k1 Lo

N
I~

¥ Lot o & 4
oh‘,j‘e'l-oi‘

i.‘

1407 Hl Gastrin

* [ ccK
120 4

100

80

(%)

60

40+

20+

0 ml
Control 12 11 10 9 8 7 6

Concentration of hormone (-log( )M)

Fig. 1. Effects of gastrin and CCK on SNU-308 from gallbladder cancer (A), SNU-478 from ampulla of Vater cancer (B) in MTT assay.

*P <0.05.
1607 _o Control P<0.05 1607 o control P<0.05 1607 o Control P<0.05
1404 >~ G 1404 G . 1404 G ;
e A = e e A
1204 --=- G+G B 120 - =- G+G E 120 4 !
2 100 2 100 ’ 2 1001
X X X
2 80+ 2 80+ 2 80+
8 60+ 8 60+ 3 60+
40 40 40
2041 20 201
0 T T T T T 1 0 1 0 T T T T T 1
0 3 6 9 12 15 0 3 6 9 12 15
Days Days Days
Fig. 2. Growth curves for SNU-308 (A), and SNU-478 (B, C) cells grown with either hormone or hormone combined with antagonist

or antagonist, or medium only. Medium and reagents were added daily. Every third day, we harvested the cells and counted the
cell number using a hemocytometer. The cell number in cultures treated with hormone was increased and its trophic effect was
blocked by specific antagonists. G: gastrin-17, G*: antagonist for CCK-B/gastrin receptor (L-365,260), C: CCK-8, C*: antagonist

for CCK-A receptor (L-364,718).
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ol 3
SNU-3083} 7]—5:1%?14)( v‘-E-]]A]/\ E7]do] o
Z1= AR SNU-478% o2 slef 1—44
g A Foldt F sE Ry}l 7
3 FoZ o] HEY AAS A= 4% 7%_—,1} Fig. 20l|4]
B nle} o] 7k 2 Hof o3t A|EQ AAAT}I} o
AGA L Agor A=

TS (Fig. 3)

AR ﬂﬂ%@“ﬂc}‘ﬂé—% A3k A3t CCK-ATEAE

340 bp $]X]ll, CCK-Bygastrin <~8-4]+= 430 bp $1 XA &
o] F el wl & A %L‘% & <+ 33l Fig. 304 K& nfe}

o] GEARNT AR BE AlEFoA CCK-AT-EA]
9} CCK-B/gastring=&|7} Z)s}%i e}

4 ZEE X9 & I

7t S 2o 3k A9 WHAEE Els] fl#A
A 23k slot blot AALE Al 38} =ll(Fig. 4), 74 AlZEollA]
s AEE nlwsly] YA CCK-AFEAE Mia
PaCa-2, CCK-B/gastrin T84+ LoVoE 7|52 & 3}o]
RNA 10ugs Foigt 719 AZAEE AH¥ o= vlas)
Arh 44 mRNA2| A E 7} % f-actin mRNAS] A% 7+
). Fig. 4B, CollA] H= ulg} Fro] ZT 2 Fof o) A4 o]
ZR% P A|EF(SNU-3087} SNU-478)0ll A 2] A3 7%
= iEEOH Hh-So| glE AEFol|A e AT TRl
Hhgo] gl Y5 A

*B—Xﬂ mRNA«l 7L g kg WEE 4 gl

lo

F

il

L

CCK-A
receptor
340 bp

CCK-B
recaptor
430 bp

0
N
f-actin
154 bp
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!
]

7tAEZ I FHALETIILS C i
(Gly-Trp-Met-Asp-PheNH2)0| £ 5& TZ2 o] 9l &
2Pog o|AE ¥HA AW 4 2L V)5S A
E“ﬂ, 7]—5553]9‘ _‘HOHHH] z;d_v,], _?,]H:I XJU]—X-H-L‘,] 54}
ol fefsle A& dulA i, ZHEREET|IL A
wulof ehd IS s Eak 5 el Xl°da+ Sk
0] oA, A gl Folel= A ow g dUct

2ol oldl S1Ate By =4 75 o] el AA
G EAEHA A8 3 A AR Arre] At
ofyel Feokel kAl gl QhA|E9 FA el = Foidirts B
317} e}, Johnson 5(12)S WA ollA] pentagastring: ol 3+
o 22 YAl AE 60~100%, A o] Aol A 300%2] &
o AE 224 BE3 olflE McGregor S(13)3
Sumiyoshi 5 (I4)< 7F=E&lo] wWix]et Q1] 91tz At
kel FAoll Bofirta Haskgict.

7t-Ed D FE A 2Bl gt Al AFA
#Z AAHY Smith 5 SW 1990, PANC-1, BxPC-3,
RWP-2, CAPAN-2, MIA PaCa-29] 67119] #|#4-<t Al EF0l| A
FaRA 227 E Adslo] AlE7t S7HE Wkl
3, o] 3k AFg-o] CCK-A &4 ZgrAel L-364,7181 2]
& JAE S Hasle] FAAAETI] AEAL A%
go] ZEX =BT FEAE FHllA o] Fol Ik 39
th(15,16) o] %ol = ofe] Bl ol A AlZFol| 4]
o] FHA2ET|do] FAE] A4S FH3 o] By
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Fig. 3. Amplification of CCK-A and CCK-B receptor mRNA in human biliary tract cancer cell lines (A), and pancreatic cancer cell lines
(B), by RT-PCR. The sizes of the amplified PCR fragment products were 340 bp for CCK-A receptor (A), and 430 bp for
CCK-B/gastrin receptor (B). In this assay a Mia PaCa-2 cell line was used as a positive control for CCK-A receptor m RNA,
a LoVo cell line for CCK-B receptor mRNA. HT-1080 from human fibrosarcoma was used as a negative control.
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Fig. 4. Representative slot blot hybridization. (A) This figure shows the data from SNU-308, 478, 1079, 410, Mia PaCa-2, and LoVo
cell lines. Hybridization with actin probe performed after de-probing the receptor probes demonstrated a comparable loading of
RNA (B, C). The slot blots were quantified densitometrically. Data are mean SEM of values obtained from duplicated assays.
We used the signals of Mia PaCa-2 (CCK-A receptor: Fig. 4B) and LoVo (CCK-B/gastrin receptor: Fig. 4C) as standard signals
for comparison. No significant difference could be found in the intensity of the receptor expression.
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