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Effect of Interferon-7 on Fas-mediated Apoptosis of Colon Cancer Cell Line HT-29

Won Ho Kim, M.D., Sung Ho Ha, M.S., Jin Kyung Kang, M.D. and In Suh Park, M.D.
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Yonsei University College of Medicine, Seoul, Korea

Background/Aims: Recent evidence suggests that alterations in regulation of apdptosis contribute
to the pathogenesis of a number of human diseases, including caicer, viral infections, autoimmune
diseases, degenerative diseases and inflammatory diseases. Fas antigen{APO-1, CD95) is a cell
surface receptor protein that is broadly expressed in normal and neoplastic cells and can mediate

" apoptosis in susceptible cells. Fas is involved in immune-related apoptosis including T-cell
selection - in thymus, down regulation of immune response and cytotoxic T-cell mediated
cytotoxicity. In contrast to- immune system, little is known abput the function of Fas antigen
expressed on epithelial cells. We, therefore, studied the functional role of Fas in apoptosis of colon
cancer cell line HT-29. Methods: Cell surface Fas expression was measured by flow cytometry
using IgM anti-Fas monoclonal antibody(CH-11), Fas mRNA expression was measured by
RT-PCR. Cytotoxicity and cell survival were assessed by LDH assay and MTT assay, respectively.
Apoptosis was detected by confocal microscopic observation of chromatin condensation after DAPI
stain and confirmed by demonstration of DNA fragmentation in agarose gel electrophoresis as well
as TUNEL assay. DNA content was determined by flow cytometry after staining with propidium
iodide and sub-G1 peak was considered as apoptotic cells. Results: Twenty to thirty percent of
control HT-29 expressed Fas antigen on their surface. Nevertheless, Fas ligation by IgM anti-Fas
monoclonal antibody(CH-11) failed to induce apoptosis in control HT-29. Fas protein as well as
Fas mRNA expression was enhanced by IFN-7. In addition, Fas ligation in IFN-7 pretreated HT-29
induced apoptosis dose-dependently. Cycloheximide and actinomycin D induced apoptosis in IFN-y
pretreated HT-29, whereas they failed to induce apoptosis independently. Conclusions: Fas antigen
expressed on the surface of colon cancer cell line HF-29 is not sufficient to induce apoptosis.
Cellular activation by IFN-y not only enhances Fas expression but also sensitizes HT-29 to
Fas-mediated apoptosis. Apoptosis inducing effect of IFN-y pretreatment is complexly mediated by
enhancing Fas expression as well as other mechanism yet undetermined. (Korean J Gastroenterol
1997; 29:620 - 631)
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Fig. 1. DNAhsmyamofedmcmwcdllier-Bstmwdmthpmpldmnm&de (A) Control HT- 29,
m)m-zemmmmwmnm-yfusmmmmmgmmmmm
On the following day, cells were incubsted with 50ng/mL of mouse IgM anti-human Fas
monoclonal antibody for 24 hours. Samples were analyzed on a FACStar fluorescence-activated flow
cytometer(Becton Dickinson). DNA fluorescence(red) of propidium iodide is shown with excitation
at 488'nm and detection at 620700 nm for 10,000 events per histogram.
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5. In situ end labelingi# O[S# AlY &%
(TUNEL)

MEAES] 545 £742) DNA fragmentation
£ =713 DNA29] 3-OH 9elol] terminal deoxy-
nucleotidyl transferase(TdT)§ ol83}o] FITC/l X
A nucleotide(dUTP)E H-3A171 ¥ X E-47]
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assay2 SQigich aotei AW zHez A
3% 0.5~1X10° HEE§ A3l PBSE Majet &
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mM CoCL7} 35 TdT 92oHoj] 2 Lo} Biotin-
16 dUTPS} 0.2 Lo} TATE H7leted 50 L7} SIA
& o 3087 37TelA AR MEE A3
#3L 5 X SSC, 5% BLOTTO, 0.1% Triton x-100
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6. RMZE4(flow cytometry)

AEJ DNAS 4# F457) AsiAE MEE
methanolZ. 4 Al7]i 50 ug/mle] PI, 0.05%
Triton X-100, 1.8mg/mL EDTA 3 100 U/mL9)
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7. RT-PCR

A EE 500 uL &34 [4 M guanidine thiocyanate,
254M sodium acetsteH 7.0), 0.5% sodium
sarcosine, 100mM 2-MEJol} 814171 o8 guani-
dium thiocyanate-phenol-chloroform-§ o814 total
RNAE 32351 4ol 1083 Wxjsie] WA
AlZl RNAE ¥3o% cDNA synthesis kit(Phar-
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Fig. 2. Histogram analysis of Fas protein expression (A) and RT PCR for Fas mRNA expression of HT-29
treated with IFN-y (B). HT-29 was treated with 40 ng/ml. IFN-» for 6 hours and cultured overnight
with fresh media. On the following day, cell surface Fas protein expression was flow cytometrically
measured using mouse IgM anti-human Fas monoclonal antibody and FITC-conjugated goat IgG
anti-mouse IgM antibody. Shaded area represents control HT-29. Vertical bar denotes separation
between Fas expressing HT-20 from non-expeessing cells. Fas mRNA expression of HT-29 was
assessed by RT PCR. HT-29 was treated with various doses of IFN-7 for 4 hours and total RNA
was extracted which was reverse transcribed and amplified.
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Fig. 3. Fas-mediated cell death measured by LDH assay (A) and effect of Fas ligation on the cell survival
measured by MIT assay (B). For LDH assay, various doses of mouse IgM anti-human Fas
monocional antibody were added to control and IFN-7 pretreated HT-29 for 24 hours and then LDH
in the culture media was measured. For MTT assay, various doses of mouse IgM anti- human Fas
monoclonal antibody were added to control and IFN-y pretreated HT-29 for 24 hours and then cell
survival was measured with tetrazolium-based semiautomated colorimetric assay.

macia Biotech)E o]-83}o] ¢cDNAE <i9iv}. PCR Primere DNA §47]2 Azl 1 4714
2158 [10mM Tris-HCl(pH 8.3), 50 mM KCl, 1.5 g2 o2 Zh

mM MgCl;, 0.01% gelatin]ol} 100 uM primer, Z} 300 Fas(400 bp) ‘

UM dNTP 1 0.5 U] Taq polymerase(Perkin- Elmer 5-CGGAGGATTGCTCAACAAC-3°
Cetus)E A7Vsla 940 18, 59C 18, 9 72¢C 1% 5-TTGGTATTCTGGGTCCG-3"

o2 slo] thermal cycler(Perkin-Elmer) . 283] 1k B-Actin(250 bp)

AlZct. SZAEL ethidium bromider} X35 5"-CGTGGGCCGCCCTAGGCACCA-3’

1.5% agarose geloll A 7jod5slod Fsigct 5"-TTGGCCTTAGGGTTCAGGGGGG-3~
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Fig. 4, '&llwmmmogyd'mmwmdsavedby
phase contrast microscopy (A, C; X200), fluorescent microscopy after
staining with propidium iodide(B, E; X400), and confocal microscopy
after staining with DAPI (C, F, x1,000). (A, B, C) Control HT-29.
(D, E, F) HT- 29 was pretreated with 40 ng/mL IFN-7 for 6 hours and
incubated overnight with fresh media. On the following day, cells were
incubated with 50ng/mL of mouse IgM anti-humen Fas monoclonal

antibody for 24 hours.
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Fig. 5. Agarose gel - electrophoresis of DNA extracted
from control and apoptotic HT-29 induced by Fas
ligation in IFN-» pretreated cells.
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Fig. 6. Phase contrast (A, C) and fluorescent microscopic (B, D) appearances and histogram analysis of
DNA fragmentation of control and apoptotic cells after TUNEL stain (E). (A, B) Control HT-29. (C,
D) HT-29 was pretreated with 40 ng/mL IFN-7 for 6 hours and cultured overnight with fresh media.
On. the following day, cells were incubated with 50ng/ml. of mouse IgM anti-human Fas
monocional antibody for 24 hours. For flow cytometric analysis of TUNEL assay, FITCconjugated
dUTP was nick labeled with terminal deoxynucleotidyl transferase and green fluorescence was
measured with a FACStar fluorescence-activated flow cytometer(Becton Dickinson). Shaded area

represents control HT-29.
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Fig. 7. Effect of cycloheximide and actinomycin D on

cell death of control and IFN-7 pretreated HT-29.

Cycloheximide(5 mg/mL), actinomycin D(Smg/ --

mL), or mouse IgM anti-human Fas monoclonal
antibody(S0ng/mL) was added to control and
IFN-y pretreated HT-29 for 24 hours and cell
death was measured by trypan blue dye exclusion
assay.
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4C, F). 212)v} IFN-y A X] £ Fas ligation TH5-2
AEg fgstAl gt

AEZ He) 323 DNAE agarose geloll 7]
%4 77 FasE ligationd}e] A& FET AlEel
A& DNA7} 180 bp2] 2l oligomerE. Zhs|o]
Ex4e Adel JeiE HHcHFig. 5). TUNEL
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2 dl= HT-29oll4 & Fas ligationel] 2]31 Ao]
dEA ggker), IFN-y AXX% HT-29004 =
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o, 4], IFN-rell 2j8t HE9] of oh& w3}
7} Fas o7} AEAGe it 3AE S0
3 7HE £ ook

AEAE 7174 g 2ol g A 4o F&5iA)
ZA5]n YSolE Esla AER] Y3 Ql
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3 sho) gAs]ojol AEAH] Yok RS
$E7428 she ¢ whillFol} mRNA §4E o
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