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A Preliminary Study on the Expression and
Regulation of C-X-C Chemokine Genes in
a Human Colon Epithelial Cell Line

Suk-Kyun Yang, M.D., Ok-Hee Kim, B.S.l, Me Hwa Lee, M.D.
Seon Me Park, M.D., Hwoon-Yong Jung, M.D., Weon-Seon Hong, M.D.
and Young Il Min, M.D.

Department of Internal Medicine and 'Institute Sfor Life Science,
University of Ulsan College of Medicine, Asan Medical Center, Seoul, Korea

Human colon epithelial cells secrete an array of proinflammatory cytokines that includes
IL-8, MCP-1, GM-CSF, TNFa and IL-6. This response may serve to attract neutrophils
and macrophags to the site of infection. In addition to IL-8 and MCP-1, the chemokine
family contains other members, which, alone or in combination, can recruit and/or activate
inflammatory and lymphoid cells. In this study, we asked whether colon epithelial cells
express a broader array of chemokines than previously described. The colon epithelial
cell line, Caco-2, was stimulated for 3h with IL-1a, or was infected with Salmonella
dublin. RNA was extracted and chemokine mRNA levels were determined by quantitative
reverse transcription-PCR using internal RNA standards. Expression of GROg, GROg,
GRO 7 and IP-10 increased by bacterial infection or IL-la stimulation. These data strongly
support the notion that epithelial cells are an important and integral component of the
host’s natural immune system.
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Table 1. Oligonuclectide primers and PCR product sizes of cDNAs for 13 chemokines and S-actin

mRNA . . Size of PCR products (base pairs)
species 5’ primer 3’ primer
Standard RNA ~ Target RNA

GROa.  5’-ACTCAAGAATGGGCGGAAAG-3’ 5’-TGGCATGTTGCAGGCTCCT-3’ 333 468
GROB  5-CAAGAACATCCAAAGTGTGAAG-3' 5-TGACATGTGATATGTCATCACG-3® 372 542
GRO7y 5-AAGTGTGAATGTAAGGTCCCC-3’ 5’-CTTTCCAGCTGTCCCTAGAA-3’ 370 270

IP-10  5-AGTGGCATTCAAGGAGTACC-3’ 5’-ATCCTTGGAAGCACTGCATC-3’ 388 289
Bactin 5-TGACGGGGTCACCCAC 5-CTAGAAGCATTGCGGTGG 9 661

ACTGTGCCCATCTA-3 ACGATGGAGGG-3¥

Agstgd o, GROS  1P-107¢] primer:
genomic DNA®] d7] A 9-& 2=3}o sense pri-
mer®} antisense primer7} A& t}E exonol] 91
SEF A A 40 227 RNAS A
o]9] A48 ulitsl7] $13F controlE A}-&%) B-actin
2] primer+= StratageneAH(La Jolla, LA, USA)2] 9
7] Ads o] 88} ci(Table 1).

7} chemokine mRNAE RT-PCRY o2 A ksl
vl 223 EF RNAE 40 7¢d s
o] &stel AlFslqict. o) & zheks] AwehA oli-
gonucleotide extension*'"z} PCRS- o] &3} GRO
a, GROB, GROy, IP-10 9 B-actin®] sense primer
9} antisense primerE2] 7] Ado) VPZ 34
d DNAE FAsglem o] F poly(A) Algo] o]
1] 4FQ1=lo] 9l3= pGEM-3Zf(—)ol] subclonings}o]
pHCQ5E "5 th(Fig. 1). o} plasmidE T7 RNA

FY B A (Promega)S ©]-83}od in vitro transcrip-
tion A|F1 o224 Y3l= EF RNAE ot} o)
A s}e] ol F < RNAZXHe] =25 PCR
A EA A F%5 RNAZRE] ZZg
PCR product®} vl sle] <k 30%F = =717} z}o)
7t VEF AASo] lex 2 (Table 1) Ao A

71 4EE A A2 dE 2709 bandE Q1 Lo
24 1 & vlad F o

3) RT-PCR

product+=

2~5Z o4 3 4X7) EE RNAZ 5~77)

GRO B
B-action
PSTI

3

17 pHCQ5

Fig. 1. Structure of pHCQ plasmid used for generation of
standard RNA. Plasmids pHCQ5 encodes standard
RNAs and contain 5° and 3’ priming sites for 4
chemokine genes and 3-actin. Priming sites were
arranged to yield PCR products that differ in size
from those of the target cellular RNA. Sequences
are flanked upstream by a T7 RNA polymerase
promoter and downstream by a poly(A) sequence.

Aol Fulstel olok AEolH F28 AR
o mRNAE 7}7te] Agzel £ 3 37°Co
A 60% 59} reverse transcriptionS A]3)s}g ).
o]& A sty HrEAA cDNAE- 95°Co|A] 1087}
7t slo] reverse transcriptase S B4 31271 =
d-Zoll A YZFAIZ ). Reverse transcriptionol] o] &
3k bufferi= 10 mM Tris pH 8.3, 50 mM KCl, §
mM MgClL;, dATP, dCTP, dGTP 9 dTTP Z47} 1
mM, 20 unit®] RNasin ribonuclease inhibitor(Pro-
mega), 0.1 ug oligo(dT);s¢} 50 unit®] M-MLV re-
verse transcriptase(BRL)E. A3t o] & A] 1k
EolZl 7+7te] cDNAE 10 mM Tris pH 8.3, 50
mM MgCl,, 200 uM#] 2] dATP, dCTP, dGTP 4!
dTTP 28]3 25 pmol® 2] sense primer$} anti-

sense primer7} Z 3% 100 yL9) buffero]4] PCRE
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Table 2. Chemokine mRNA levels in control, IL-1a stimulated or S. dublin infected Caco-2 cells

Number of transcripts/ug of cellular RNA

Chemokine

members Control IL-1a stimulated S. dublin infected
GRO« 1x 107 2% 10° 3x10*
GROS 1%x10° 4x%10* 3% 10*
GRO 7 6x10° 1%x10° 3x10°
1P-10 < 107 9% 10° 2x%10°
B-actin® 3x10° 3x10° 3x10°

*B-actin, a constitutively expressed “housekeeping” gene, is included as a control.

=l HA yHEHE 95°Coll A 5EZF 7}
g3t F 85°CollA 7 AE FAstHA 7 Ay
Ftoll 2.5 unit®] Tag DNA polymerase(Stratagene) S
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a#} 1P-10 mRNAS] W 52 A 7t
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