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Pupose! The baance between cel profferation and apopio—
sk iz cucial for homecsitic mainenance in a cel popula—
tion. Decreased apoptosis or uncontoled prolferation can
lkad o cencer. The #~as receptor signal through a ovoples—
mic death domain B wvery important in the apoptolic patway.
To identihy the effect of the death domain of the ~as gere
in the developrment and/or progression of gastric cancer, we
axamined the apoptctic potential of five known Fas mutants
detected in gastric cancers.

Malerizks and Methods: 4 wid—type Fas gene wes cloned
with cDNA friom nomnal ver tissue and full lkength Fas was
sequenced. Mutarts of the gene were gererated with site—
directed mutegenese by weing the wid—type gere and spedi—
fic prirmers. Wid— and mutanttype genes were tansfected
b HEEEE cels. Forty—eight hours after transfection the celks
were staned with DAF and cel death was counted under
fluorescent microscopy.

Results: In wid—type fas-tarsfected celk, the peroentage
of apoptdic celks weas 85.943.6%, and significant cel death
and classic momphologic sigrs of apopliosis were obeerved.
However, the percentages of apopictic cels tensfected with
MN23ED, BE240G, CrA4Y, and RPGEH of tumor—denved mutant
Faswere 20.512.08%, 2854+3.34%, 2522542 .06%, and
36.625+4 499%, respectively.
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Conclusion: Thess resulls suggest that inectivation of Fas
caused by mutations in the death domain of the Fa5 gere
may be ane of the possblk escape mechanksms against
Fas—mediated apoptcsis and that inacivaing mutation of the
Fas may confribute o the development or progression of
gestric cancers. () Korean Gastric Cancer Assoc 2003:3:
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A EAE A (apoptosisi= A (necrosis)& A A EAE
(cell deathyol] o3}z Fo8 AL A HARA HE £
Abell 3 F A 2l FA7 Fxel &3 A= 27
ZE A AE Aot @ 5 ek AlEAEAE A
Ay B3 al kA Y fAlel et 9ihE 3y glor
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& 3= Fas (CD95)8 TRAIL (tumor necrosis factor-related
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cellular domain}el] cysiein®] FH-5 FEI} A EAEA 5
Zgol FTat "ES o] o gorl Y] ofu|eAto g FA
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E£9] caspase-3, 6, 72 &
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(oxygen radical) 5ol &3 AFEAEAHS AE ) 2| EZE
glofell A cytochrome ¢7} frEl¥e] APAF-13 ZYslo
caspase 9= BAGA)F| T effector caspase 2] 4Gz o
oo (6-9)

Fas FAAE Q82| 10g23~2401 HA3L 2 o] 335
MY of|io g LA Qe HEAE FEaoldh
o] chil 2 Ay T AEeh M E -5 Fihe oA
9 o AYd z2Fet T AE SN LHFYR o
110,11y A FEol| A= Fas shijjo] stddsdd 3lujzie A
FAE AT DojuA] ol LA Eedlis Fas £ 54 AZEA}
A A 71Ae] g2 A AEE] o] ti¥F B A

(e
Eo] ZgE ok WAFA] BH A 71HS e, 34
FEol| A+ transmembrane 49 o] ¢l scluble Fas & 13
o Fas 8|7r=e) 93 A Z45 w3stAu(12) FAP-I
(Fas-associated phosphatase-1), FLICE-inhibitory protein, L]
2 Bol2sh 2L AZAY ATHLAZ oA Fle 3}
UEdle] Fasell A3 AlEAEAE dhdsle A28 By
ek (13-15) o] 1A E Yol £ Fas FA72] Zdulo]
£ e v E3 dE o Fodell A AN @A}
AEAEALE Hrke 2% 713 2% dFE ch(6-18)
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Fas §- 54 AEAEA} S7F319](19) 22 Fas agonist 5
= o &3 AEE & A5l AsET $oh2022) 28
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olo]| A-FAHEL S 2F oA LAR Fas FAZS A
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A EF A R AA HERAE A w| A= dgke 24
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1) Fas & XAR[ SIHO|

o) Aol A5 Ras 524 S| EE ATFHE
o] #¢le] A el A RAY missense TAH|ER
57 Fas #AA] A A d o] #2332 9hoh(Table 1). Fas
$20709) 220l Nak B3] o143 e A4
Aot ks 7)Eshd, Zr2F A 258 mRNAE o
#le] random hesamer®} Murine Reverse Transcriptase® cDNA
Z A8 ¥ 2 GOCAATTCATGCTGGGCATCTGGACC-3

Table 1. The Fas gene mutations detected In Korean gastric can-

CeTS
Fas mutations
Case No.  Agefgender

Sequence Effects

15 53/M AAT — GAT N239D

27 S9F AAT — GAT N239D

35 61/M CGT — CAT R263H

36 62/M GAT — GTT D244V
64/ M GAA — GGA E240G

&} 5 -CTTCTGCAGCTAGACCAAGCTTTG-3'8] A5
o] &3le] ST FE A 455 (polymerase chain reaction) =
AAsle] 2R fdel s dAE Fduo] 56 F
20)lel A 239 ZECA 2 HelY SdwolE Heo|n
el 7158 At B 1A FHe EadolFE Al
3le] Ag3lgoh Edwle|H e FE AlAE 7 welel 0
g Bo| AtaE A7 O site directed mutagenesis kit
(Invitrogen, Carlsbad, CAYE AH&3lFom Zp2be] S8
Q7lAd E4og Fdule|q L Heddoh

2) oD SOIH0[EL) FES O/ transfection)
H MEXZA 24

Fas $79) ol el @71 Ado] HAH A7te) FE
= myci"—} 2wl o] Green flucrescence protein (GFP)C‘]
B2 plasmid pEGFP (CLONETECT, Palo Alto, CA) E]
£} Superfect transfection reagent (Qiagen, Valencia, CAYZ o]
23le] Aghe] wjol il AbA| 0] HEK293 A|EFe]| o]
Ak o|dF FAAES whantd okghE FHn| Ak
of| A sl 0] TR anti-mye HAIE o] F3be] Western
blotiing 2.2 B Qlslgieh. 7o) SEE0| oYW F 484
7Hell AEEL 10% methancle] 158 7F TA3LR 0.1 ug/
ml®] 4’ 6-diamidino-2-phenylindole (DAPT) & 158 7F <4
Aok 449 SEEE YR AP AE
AEAE sElelA slobe ok AR Tt Edwlel R Fas
Az} A ZEAE A v X = ¥ vl E 2AR o
E i

Fas F-A7 ] o1 7 site-directed mutagenesis K 2.7
A 4714 8] EdwloldEE 7L E B43 A,
Ao HEE Aol A LHA ZEolA ARG Zdw
ol &2 BTl g5l on o T8l o)
A 5 o Fg. 1.

HEK293 A| E5ol] Fas #27HS) o B9 Fdwlo] R
o] gt ¥ 24X THel HlEE W A cell lysate)yS FE33
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Fig. 1. For wild- and mutant-fypes of N23%D and E240G. Cyclic
sequencing analysis of nutant-iypes revealed A 0 G
transition at codon 239 and 240 in exon 9 of the Fas pene.

A GFP
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anti-myc FAME o] &3lel Western blotting2 AT A3
7 L wrge] R YR 2 JRe BRE 254
A 2pel7} §39 vhidata not shown). HEK293 A| £ Z
EES oYY F gAYl GFpe] HHE o 0%
ol4ke] M¥ oA BAx| o] Fas FA2LE] 0] 2F 10% ©]
Aol Mgl vhFig. 24). Fas A7 ok 9] S89]
oldEl A EFollMz ol T oF AT F BE| A FAE
AE BEY 4 gglon A7 2AT AEZAGAS
85.9+3.6% % WEIRF o[]]3 15.125+0.85% ot A ¥
Srhig. 28). w3 Fas AR Balgiol g A EEE,
2 N230D, E240G, D244V, L8| 3 R263H-S 0]Q)4t H¥=
dlME Z7h 295+2.08%, 28.5+3.34%, 25225+2.06%,
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Fig. 2. Loss of function of Fas mutant in HEK293 cells. (A) Representative resalts showing the effects of Fas mutants. Forty-eight hours
after transfeciion, cells were fixed In 10% methanol for 15 minutes and stained with 1 ag/ml 4°, o-diamidino-2-phenylindole {DAPT}
for 15 minuies, and the nuclel were examined by fluorescence microscopy. Many round apoptotic cells were shown in wild-type
Fas-transfected cells (apper panel, arrows), as compared with more numerous, healthy nonapoptotic cells transfected the mutant
Fas (lower panel). (B} The percentage of apoptosis was presented as the meant+SD of five independeni experiments.
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BT 36.625+4.49% AT A EAEA B2E ) (FHg. 2),
Fas A7) AEdde) A8l Sode): AlEZAEA
& A3 A7 E AL 4 F duid

Mk

i

AE S48 AEe B93E 945 v FEY o8 23
= 78 T Y o] T T AE S0 IIAY
HEAE] HAl o] BTG & Yok B3 FokA
FEAAE Foke] A g AW fARNA AE LR HE
AEAZ HE 5 Y s8HE L53A Ho ook Ax
A AT o2 KE] Al R gidh24) ol ¢
FTHAESY A A A oS FARNEe] 45w
o} EZdwiolr} Wb 7|27} Helzlda & 5 Yok HlE
Al Fott S8 3 AR 47 Fas T8
9 AzAZAE A TN 3] FAule) S| BAHY
o0] FATNA Fas, caspase-§ -10 FA2} Tl Ao
Eo] ¥ u¥e] k(162527 o] Yolls Fas A)FE=EA A

F dAPRlE 71A 225, Fas whulle] 23 ZhA | soluble
Fasg] 44, FLICElike inhibitory protein (FLIP)3} Bel29) 7
& AEARA AATE A Fol Aoh1427)

o] el S gell A A 4T7F2 Fas 747 9
WolE Ao F HEK293 H|EFE o] &3l HEAEA
A A5H A oi3g 2AHgt A8 B
5 5 Fas §4178) A dd 5 33} 4 helicesell $A131
3 YR on] 25 opu|dbo] W3l missense SIS
o] vhTable 1). Fas #3178 cpAlH T} Fdudelq o) 8
E& 2+ sile-directed mutagenesis W 2.7 A Absle] AL
Foll o] et 3 48 A7 Aol AEAHAZ =AY A1, of
ARE o3t AEFAANE 859%9 AEAEAE B
ot Fodwlo|F S oYyt AEFAE of 25-38% AL
9 AEREAZ PR 7 QP chFg. 2). olH 3 A
Fas 5732} W9 AEG o] AEAEA T Fde]| wl$-
Fo% 9 3 Fiolr o] £3589 Fduele AX
AEAZE AA3 dAscE 2s 4 5 doh E3F Fas
AR Fdwo]s A ES AEAEAE HWrbes
o8 74 F4 etz s ok

Fas #7242 fl AEddeq e Fdwo]s gt E7h
Ao} 4% 2 gl AFPH LT Jhod3lis AR <dwA]
Aok 3 %, o] el AZEHPY ZE 2448 FW
o (D24VyE A o] Yol = AP HA = 54 S5
T(autoimmune lymphoproliferative syndrome) 3HALS v =
7l HEFo|A LAFY SAW ) 2,28-30) AEAE
A Aol = Bl FADDS} caspase-89] 2-4o] ]3]
"ol o] gk QIok(2829) E3H 2E 2408 Fas® self-
association®l] &8} trimerization® FADD}S] Adle] F a3
FAZ, o] 559 Edwlo]l s AlEAEA A% Az 2

ke Aos BEA dohs) of Aol AER 2E
2399} 2639] Fdulo|= FA7EA] Hde AT A F
Skell A LAEA] phgkARE 23 2387 241 28] 262014
& Edue|7} oln] ¥ a¥e] glen 7)5H el FADD
She] Agkso] HolA gl LdlA $oh(2829) o]H T
A ARET A AES AFAEA B 2HE FHe
of el A AFEAE FEAHQ Fas FAAY Aol
GAES AEAEAZ HWrbe 7| Aoz fge] By 8
A 2Yel] Fed3l2, Fas F7A7 ) AR E AzAEA A
¥ Al 5o G 3 o] B9 Aol Al
EAEA AL AGARRE AEE X3l A2 A3
AR g Yok Yz,

GO AFEAEAE o] F AR AL ASY LS
A= ALAET} ol o AE Y FE 52
EHE S AFEREA D ADAE Wz Al A
71€49 713 57 2ol o#d A 71AE S
52 e bl digk ) el o] Rej Aok 3
o A7k w3 2ok by ul 219 e] oebA] 2ol A
Fas 778 7158 2% Fol o)X ghAlel A Bejshs A
ol ek 2AhE Sjgke] Ay Bl Aol digk o A
322 B Ackel] To] Hel Bokd

e =

=9l A Y slloll A BAD 7HA] Fas AR E
dulo| & to® HEK293 A|EFE o] &3l A FEAE
A AT Ao A 715 dE AABRY A E
Aie)E 2 B Fas #AA W AR el A2 R
Eodyol® e Fddeld SR ES AFY ¥ AEF
ol o|Ystar 482 Ael FRTu| Aol A A EAEAE
ABe] op R b Z3lich

Fas 77712) of 2 o] Y3 A4 AEAPRAE 85.9%
Rowl, Fas AR o2 oY A X
25~38% A=) AZAEAE B2E 7 PG o)HY
AN E AEAY FEA9 Fas FA7S] EAHo)E f¢
A Z7} AEAEAZ FHWrhe 713 T2 shdel 3 Fas
A W ARG AZEAEA AT A6 Fay o
o dde As € 5 93 o v AEA A E3)
HA A 7| s @A o)E SEE T e AEE
Azbel A3 A5 2ed Ao
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