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The Mechanism of Interferon-7 Induced Cytotoxicity on the Lung Cancer Cell Line, A549
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Sung Koo Han, M.D. and Young Soo Shim, M.D:
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Background: Interferon-y has various biologic effects, including antiviral effect, antitumor
proliferative effect, activation of macrophage and B lymphocyte, and increased expression of major
histocompatibility complex. Especially, antitumor proliferative effect of interferon-7 has already
been proved to be important in vivo as well as in vitro. And, clinical studies of interferon-7 have
been tried in lung cancer patients. However, the mechanism of antitumor effect of interferon-7 has
not yet been established despite of many hypotheses.

“Necrosis” is a type of cell death which is well known to occur in the circumstances of severe
stresses. In contrast, “apoptosis” is another type of cell death which occurs in such biological
circumstances as embryonic development, regression of organs, and self-tolerance of lymphocytes.
And, apoptosis is an active process of cell death in which cells are dying with fragmentations of
their cytoplasms and nuclei. And, in the process of apoptosis the DNAs of cells are cleaved
between nucleosomes by unidentified endonuclease and therefore DNAs of apoptotic cells result in
a typical electorphoresis pattern known as DNA ladder pattern.

Recently it has been suggested that cytotoxic effect of interferon-y occurs via apoptosis. To
elucidate the mechanism of antitumor cytotoxic effect of interferon-7, we microscopically observed
a lung cancer cell line, A549 which was treated with interferon-7. We observed A545 treated with
interferon-7 was dying fragmented. And so, we performed this study to find out that the mechanism
of antitumor cytotoxic effect of interferon-7 be apoptosis.

Method: We treated A549, human lung cancer cell line with various concentration of interferon-

¥ and quantified its cytotoxic effect of various periods, 24 hours, 72 hours and, 120 hours by
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MTT(dimethylthiazolyl diphenyltetrazolium bromide) bioassay. Also, after we treated A549 with
100 units/ml of interferon-7 for 120 hours, we observed the pattern of cell death with inverted
microscope and we extracted DNAs from the dead AS549 cells and observed the pattern of 1.5%
agarose gel electrophoresis with ethidium bromide staining.

Result:

1) Cytotoxic effect of interferon-7 on A549: For the first 24 hours, threre was little cytotoxic
effect and for between 24 hours and 72 hours, there was the beginning of cytotoxic effect and for
120 hours there was increased cytotoxic effect.

2) Pattern of AS549 cell death by interferon-y: We observed with inverted microscope that A549
cells were dying fragmented.

3) DNA ladder patiern of gel electrophoresis: We observed DNA ladder pattern of gel
electrophoresis of extracted DNAs from dead A549 cells.

Conclusion: We concluded that the mechanism of interferon-7 induced cytotoxicity on lung

cancer cell line, A549 be via apoptosis.
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ot AEF= AS49(ATCC CCLI8S)E o]851%)
t}h A5498 RPMI #iAlol] 37°C, 5% CO, wioF7]ellA]
aiFsiolet. QIEI#|24vl= GenzymeA AE-& o|$
slod 2FFE71 0, 1, 10, 100, 1,000 unit/ml ¥ 55
SIS Hel A7k 24417, 72417), 120417k o}
st A549 HIRMAIEST<l Aelslgict. 12l QlE]
HAgzhilell ofdk A549 AEEA HIHE MTT(dime-
thylthiazolyl diphenyltetrazolium bromide) bioassaym)
£ o|&slo] Fakslsiodel MTT bicassayw thaat
g o 2 AJ3fsiae). 96well plateol] well & 5%
M AESE A QEAIEES (X8 AS49 =it
2 ARl 7|17 ok 3, well ¥ 0.1 mg(50 ul of
2 mg/ml) MTT §R& F7slgick. e, a7 5
<t 37°CallA uiek F, 200 gollA] 587F DM b,
AN el [z Ak aelx A, DMSOo
(dimethyl sulfoxide)3 150 ulywell 4 Y31 H5- Xjgl
A 15EZE 41 ohE uba wieksisdce). ohed of
% microplate FH57}(Molecular DevicesAl, Xui
Thermo-max) 2 490 nmol}4] optical density(OD)E 7l
o] olelje} o] ME AE-S Tslich

AE AE(%) = 100—(OD with interferon-/OD
without interferon-7) X100
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2. QlEHIZZOI0 28 A549 HLAEFQ
MIE Ap2bobal Ziat
A549 #HIQF A|lEel] I EE HE- 5% 100
unit/ml FEE 120417 2] &, 38 Ho)HHelmut
HundAl, AlFEE Wilovert) g o]g83led X100, X200
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3. ClE|{HZZol0f 2lsiA] AM2SE AS549 MIZE
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A549 It AlEF Qe EHLE HEEE 100
unit/ml E 55 120417 A2 3, wigjel] FolA] Wl
= AERRE ofeieh 22 WHoE DNAE FE3t
Sick

QIEJHAIEA} XX 120417F 3 uiok F2 AS49 =]
ok AlEFo] wiAlE FR(500 g, 103310 F2 A549
AEE odgrk of7lell lysis buffer(16 mM Tris, pH
8.0, 400 mM NaCl, 2mM EDTA) 3.6 ml, 10% SDS
(sodium dodecyl sulfate) 0.4 ml, proteinase K(F%E-5
% 250 yg/mlyE M7k )&, 55C Fzd) 37Coll4]
b wieksiglel. 1 o, 38} NaCI(SM ©189) 1
ml 7}stod gl 7R 3, A308k9ivk1,200 g,
208). AFNure AR & 20CR W7 100%
ethanol2- 2 volume A71slod 20CollA 5YU XXk
t} o)EA| & ohg, DREI(1,200 g, 154, 4C) A%
ol -20C 70% ethanol 2 A2 & b ] 4sl9)
THmicrocetrifuge, 1,200g, 158, 470). I3 o},
RNAseZ HEES 20 yg/ml H5E slo] 374 1
Az Helsisded.

o]} 7to] DNAE 53 ¥, 1.5% agarose gelell
7193380 volt, 100 A, 2A17H #13)32 ethidium bro-
mide(0.5 yg/m)E G &, UV lampE F&sl8]ch
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thFig. 1).
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Fig. 1. Lung cancer cell line, A549 was treated with
various concentrations of interferon-y for 24,
72, and 120 hours. And, the cytotoxicities of
AS549 cells by interferon-y were shown by
line-graphs.

Fig. 2. After a lung cancer cell line, A549 was treated
with interferon-7{ 100 vnits/ml) for 120 hours,
the cell deaths of A549 cells were photogra-
phed with magnification of 100 times{upper
one) and 200 times(lower one} by light
microscope.

Fig. 3. After a lung cancer cell line, A549 was treated
with interferon-7(100 units/mi) for 120 hours,
the DNAs extracted from AS549 cells were
electrophoresed on agarose gel. Lane 1 shows
negative control which was DNAs extracted
from AS549 cells without any treatment, lane
2 shows DNA ladder pattern which was
cleaved DNAs from dead A549 cells treated
with interferon-7, and lane 3 cycloheximide
(25 pg/mi) for 18 hours.
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3) QIEHIEZOLE 120412 A2

QEIMEE 120417 HelIE A9, As499l
AZALEE QEHZmle] §5% 0, 1, 10, 100,
1,000 uniymicll wet 242 0%, 21%, 40%, 44%, 46%
ojgjcl.
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o) ophe BeRmFos A AR, A549 HPA
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SheA] Apget Al v]EL 86.247.1% otk
3. DNA Ladder SFAb

QeI ol 23] Ak A549 AEFS] DNA
& 810 Ay|dE AR Aal, Arle] 2oke] DNA
o] vEldchFig. 3).
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IS shlole] s #3ME ZE B3E g
ofell, Wl ZA(immune modulation)® ¥t FI
(antitumor effect) 5°] J-So] W3k ¥k ohlal,
Yo eislEe kil it odgsp?
AeEla glek B3, Qg dtasE vehie
71dell ohshial chgat 2 7Hdge] AlER ok
B, Aeis g AEl HxJeb AE7L Go phase
ol = HIEE Z7HIAA dolans Jebd Aol
A4, QEIBEIE-S oligoadenylate synthetase®] E4J3}
£ E3l4] endoribonuclease & A3 A7l o 23 AL
2] RNAE Eafl(cleavage)AH I EAE VebE A
ofck. A, AEIHEL myc, ras 2L GHAA LS
down-regulationsle A EIE vehd Aokl
FEe] glevt ofF gl wislA oA gk wat
ohel, 2| Shinagawa 52| A7 Vel olsl ¢
ZHEE Ao primary cultureyslod Qe s} 2 7bnt
& ARARE A9 SHEZEALT) Yolkg wus
ek EE3E Novelli 55 QB E2t0b7} interleukin-7
dependent pre-B cell proliferationg Ao o}FE =L
EAlE dogls Fsisint?. olgl ATES B
2 A7be dQAIES] Q) ofd ke
oA QAsiA sigdek o As), sgeku)gAr E)
AIER] A5497} QlefslEztulol ofs) HAskswA
AR WESIAT, AU A549 Aol EE
DNAE FZslo] A71995A1A DNA ladder %4
Eelsigict. olefdt 4L QIEfs|EZuloll 2J8k A549
AL A 7)Ho]] ol FZEA AT} AL 3
RGe AAIFER Sick QEls|E7ulol] 213k A549
HYAES HMEZAY 7JHo] O}EZEAAE EaiA)
Yoldehs Zlo] gl A3t ofeizlx] AHdEn =

&, HXEE AL opthdlE 5, Qe Eu)
myc 2] WS down-regulation XA A o}
ZER2A7 douA] sla 1 Ay} ba At Jepd
Rolcheli Ad o 7] wlFolch myc AR
W} ol EEZ Ao AR Tl UE-S oy
AdeiA gleb?. oAk QEsiEztnll AS49 Higt
AEFL mye LA WHE down-regulation A7)
BAE Bok v g+t esich

Aol ozt AA1H speta o] bl X8 Awt
E ATA Fla e Aeeld JejslEdn) 59
cytokine -FHALE o] &3 -3AF 9Hle] Axx|5 9)
c}k. Zzze] 2 A9 QEEE s o188t &
A7 a9ie) g9) PG olelisled] Tt A8E ¥
Zog A7k}
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oA e}l & ul(interferon-) & dhrlolE A
33}, GAEe) 54 a3 oML 9 B "=z
2435, FHAEGAMHC) I 9] 7 59
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AE2] 7 necrosis)E 413t #-e] 2Bkl o
A e AE el Felz A g ok A
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o} LI E R A(apoptosis)7F ek OEZEA| AT 27
2] s+ (hameostasis of tissue volume), 7H21] 44
A, A719] &3 (regression), LEjal PETE self-
tolerance £2] of] Al 2% Ao whsl= Al
T Ampel spgogA, AEAd 9 do] FANfrag-
mentation)Elo] Fol7hz 558 AR 4wiA
ek IFEZEA XA FEHOE Fovke A4
ol ¥ 4 )& DNA EH3HDNA ladder pattern)7}
EAXM oz WAEch
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Foll Axg = u)Zd(inverted microscope) 2E



A5492] W32 P19l AS49MEST At
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H: FAESFQ ASNES dRke s i)
A5494| 0l o] FE2| Qe @S Fofla 24
A7k, 72A17), 120A17F Fol] MTT(dimethylthiazolyl
diphenyltetrazolium bromide) bicassay{ o2 AJE=
A& Aeslsiolck 22l3, 100 uniyml®] QIEISIEZ:
wlE A549 AlEel| 120417k Ax] 3, 33t Hu|H o
AE Apge] kg Wslgick &3k 100 unit/mie
QEHIEFE Fojslal 120417b0] A F A
A)E2] DNAE F23810] 1.5% agarose geloll4] Z7]
dE-S AJPSlaL ethidium bromide® %34 ¥ DNA
ladder pattern §-7-& W4<}drh.
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