Gauice

global cancer contro!

International Journal of Cancer

CCK, receptor expression transforms non-tumorigenic human
NCM?356 colonic epithelial cells into tumor forming cells

Celia Chao!-?, Xueliang Han®, Kirk lves!, Jeseong Park®?, Andrey A. Kolokoltsov?, Robert A. Davey”,

Mary P. Moyer® and Mark R. Hellmich*??

! Department of Surgery, University of Texas Medical Branch, Galveston, Texas
* Department of Sealy Center for Cancer Cell Biology, University of Texas Medica

| Branch, Galveston, Texas

I Department of Neuroscience and Ceil Biology, University of Texas Medical Branch, Galveston, Texas
“ Department of Microbiology. University of Texas Medical Branch, Galveston, Texas

5 Department of INCELL Corporation, 5an Antonio, Texas

Expression. of gastrin a

_q:o_lc_m_i_c_'{éd_éﬁqﬁiéis.;\;\'r,h:ef_ :_th'éy'_'a'f'é_ thought to contribute to t

ystokinin (G receptor spic variants (CCKLR 3 CCK,

ariants R) are upiegulated in human © - -
r'growth and:progression. To determine the, effects.of ectopic -

" CCK; receptor variant e;’gprés_siqr@;_o_n;cqlqnii; epithetial cell growth in vitro ar_id_'_:'_n‘.i/_qu,_'w_e:"errip_iq'yéd':'t'l:-;__é non-tumorigenic -

" colonic epit_tie_li_él"c_e_ll._li_né, NCM356. Receptor expres_;sio'n was in
for éither CCKaiys R oF CCKoR. RT-PCR and intraceiuiar Ca** ([Ca

duced using a retroviral expression vector containing cDMAs -
zf]-l).ir_nagi'n'_g_o_f._R_I_E,n’CCKzR.ce_lls treated with conditioned = .

media (CM) from NCM356 revealed that NCM356.cells express gastrin mRNA and secrete endogenous, biologically active

: _"pe_ptidi'a__.: NCM356 celis. expressing éi;hgf CCIGR q:r._QCKzi_l.s'yR-_{T_l" and 81 fmol/mg, respectively) grew faster in vitro, and.. - .

exhibited

“to’increase’in vitro. éro'\@i:t:hf;a:n:d:tLim_t'Jrig_e:ﬁicity of _n_dn-t_ra'nsfq_ri'né

 of basa in with_of receptor-expressing celts, Vector NCMW:
* whereas, either CCK, receptor-expressing cells formed large tumars.: Autoc

an increase In basal levels of phosphorylated ERK (PERK), compared with: vector. CCK; receptor selective antagonist,
raceptor-expressing NCM356 cells, but not the control cells, Inhibitors of -

ase € ly iﬁnl']_ib'ited__the_félévétéd_ levels
did not form tumors in nude mice,
rine activation CCK; receptor variants are sufficient.
d NCM356 .(_:dlqr'i:'_épi_thé_li_ali c__élls__tl_'i"rough"_ai pathway involving-

. PKC and-the _MEK/F_RI'(' axis. These findings support the hypothesis that @Xpré_ss_iqn_ of gastrin and its receptors in human- :
colonic adenomas contributes to tumor growth and progrgssio_r_\’. T e e

Key words: gastrin, CCK; receptors, colorectal tumorigenesis,
NCM356 cells

Abbreviations: A: adherent; APC: adenomatous polyposis coli; BK:
bradykinin; CCKy: cholecystokinin 2; CM: conditioned media;
DMSO: dimethyl sulfoxide; FBS: fetal bovine serum; G17: Gastrin 1-
17; Gly-G: glycine-extended gastrin; H&E: hematoxylin and eosin;
IRES: internal ribosome entry site; INK: Jun N-terminal kinase; LTR:
long terminal repeat; MAPK: mitogen-activated protein kinase;
MILV: murine leukemia retrovirus; MCS: multiple cloning site; NA:
non-adherent; PCR: polymerase chain reaction; pERK:
phosphorylated ERK; PKC: protein kinase C; RIE: rat intestinal
epithelial
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The adenoma- to carcinoma-multistage sequence of colorectal
cancer development is characterized by specific histopatho-
logic criteria as well as defined genetic mutations, which
result in the activation of oncogenes (e.g., K-ras) and inacti-
vation of tumor suppressors [e.g., adenomatous polyposis coli
{APC) and 1:'53].l It is now well recognized that. the key ini-
tiating events that underlie most cases of colorectal tumori-
genesis,
within the- Wnt/APC/B-catenin signaling patfiway.” However,
increasing evidence also indicate that epigenetic changes in
DNA and/or chromatin structure, causing aberrant mRNA
splicing and/or inappropriate expression of normal genes,
can interact with genetic mutations to contribute to the
development of the malignant phenotype.” Aberrant expres-
sion of the gastrin/cholecystokinin 2 {CCK,) receptor, gastrin
and its biogynthetic precursors, in a majority of pre-malig-
nant adenomatous polyps strongly implicate a relevant role
for this signaling axis in the adenoma-carcinoma sequence.*

Carboxyl-terminus-amidated gastein (i.c., mature gastrin)
is produced from the cleavage and post-translational process-
ing of a preprohormone protein. Although both gastrin pre-
cursors and mature gastrin are prevalent during the early
stages of madignant transformation, as well as in established

whether familial or sporadic, are the mutations




