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Influenza virus causes apoptosis of its host cells. An increase in the amount of FAS, a receptor
for an apoptosis-inducing protein FAS-ligand, precedes this apoptosis. It is thus postulated that
FAS and FAS-ligand are responsible for apoptosis of influenza virus-infected cells. In this
study, I investigated the molecular basis for activation of the FAS-encoding gene in influenza
virus-infected HeLa cells. FAS gene activation was shown to occur at the transcription level
since transcription promoter of the FAS gene was stimulated upon virus infection. The FAS
gene possessed putative binding sites for a transcription factor NF-IL6, and this factor
stimulated the FA S promoter. Despite extensive analyses, DNA sequences responsible for the
activation of FAS transcription either by influenza virus infection or by NF-IL6 were not
determined. The activity of NF-IL6 increased upon virus infection without a change in protein
concentration. When nuclear extracts of virus-infected cells were treated with a protein
phosphatase, NF-IL6 activity decreased and its presumed phosphorylated form disappeared.
NF-IL6 activity increased by the addition of cell lysates containing a protein kinase called PKR
whose activity increases upon virus infection, only when a double-stranded RNA was present.
Taken together, I propose a mechanism for FA S gene activation in influenza virus-infected cells.
That is, (1) Upon influenza virus infection PKR is activated by a double-stranded RNA that is

produced as an intermediate in the virus genome replication; (2) PKR phosphorylates and

activates NF-IL6; (3) Phosphorylated NF-IL6 stimulates FA S gene transcription.
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EROFAEBREF L TZOROEEEMERFICIE, Gl SRR OBES L UTFLETH 5,
LaL., MR A TR T 220 TIE%, HRPIBAZ LD ENLDBERIIBVWTERRRE %
BT IeFfHoNTwD, 2089 RABNEHT COMRIEIX, 7077 5@RIELHFITN S,
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Bo Ty TERMN—VR /70T 7 LHREOREN, BrBDLTLLOEBICBTTHI LN
REENTVE, LoT, 7R MV AFEHREOBRHIITOANI, TRODERFROF LT -
BREORBIL OB D T LT EN L,

WE, 7RIV RACEESTAIREFRI V7R LEAEEN, TR AOFFHEED
BEFEERZEN TR ENTVE, BB I(HFRSINTVE DOV EDIZ, 7R - RAFEER
REOFASY H ¥ FE FORERMWZTHEMAFASHY H D, FASEFASU F ¥ FiZ L b ICHIRERB ICHFET S
By vy THY), FREFNINFINGEZEE 773 —LINF773IV—DO—EBTH5b, FASE b
FEILIIFASY H Y FARAT AL BRI TR M=V AREI T, FASUF ¥ F/FASE AL 727 K
PV ASEKCLETH LI EEHELPCR o TEY, FICREROBRLRUHERICBITLEES
DRENT VDS, T/, FDILILTRI—=VAOWL DR, FASUH ¥ F RUFASOEFER KA
PEIEE Lo THEESIND I EPFHLN TV B,

TA VAR LMHBEOE IR, VANVAOHEBEIZE 2o TIHRATLE ), ZHITYA LA
12 & B MR RN B (cytopathic effect) L FRIEN, A7 A VADHMIH B -0 ICHE S BIET AR
REBBINTE, LITAD, BEIDL) ZHMEEDESAE TR -V ATH LI EPHL L
o, TR YAREBWMBEICREONEBETH) ., T4V ABRESMRO 78 b — 2 23
LODEBULEREPETLEELRL, FIZIE, T4 VABREOIKER C7o0 OEEBHHKE &
LTHBELTVWIORD LMLV, 29558, VANVAREHBEOT RN AFT A VAFOR
FELHELTVWATEBEIZEZIOND, LoT, VA NAREMIO7 F b— ¥ X FEBEOBEIL,
TANAROF LT - GEREORBICO R TRELZHO TV,

EELOFTBTARETOHERIZL 0T, A VTNV VT A VAR EE LSBT R
—VARBITIENROHE &N, HelaflifllZ 4 Y 7 VI VY4 VARG SE S & 24BR%
LW LT R —VANFFELN, 4RSS EOHMBIRATLE), T DB, FAS
mRNADS R G40~ 3 BEf TN L. M EBDOFAS 7 /37 13 106 BRI IC K L %2 B, & HIZFASY
Y FOmRNAL NV THINT 22 EFRBENTV S, $72, BEHBOT RN 204 % L L
H—ERAS, FASU F ¥ F/FASZALTHERI 5 I & bR EN TV b (Takizawa et d., 1996)o &> T, A
VINI WA VARG TIE, FASERAS A Y FREFOEERIGH L b iciEM L&, &
7AHES N-FASEFASY H Y FOBETT R M-V ANFEHEINLEFHEENDL, 2 TRIZ, 4
VINIE YA N AR BT 5 A SEETFREAOREBBEOMR|EEN L L TR ZT o7

A TNIHFIA N ABEICLZASBEFIOE— 22—t DRE

LAY INVIVFTA VAL BFASOEEEOHMAEERE L o TREETVENE) D2
N5, L VASBEFOEE S UE— 5 — 2 SUHEBL BEE L T L72(Wadaer dl., 1995)0 ¥
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b hFASBIZTOGE SIHEEE

¥ MFASEBIZTFOSEKMNER2.2 kbpDEBOBERF ZHEL /2L T A, NFIL6DKE &R HES
MRy OHMET A L bdh ol FI T, DNAMI VA 727 Y3 VERTNFIL6: BREFEIE L
HilelZhH, FASTOE—F —{EEARIMEIHII L 72(Wada et al., 1995)o & o T, NF-IL62FA SEf=
FOEBRERTTH LI IR ENL, KIZ, NFIL6DBHEF ICEB L TASTIE— % —DF
M BT E AT 072, FDORKER. -752/344ZEEARE , 114/ 28 I BEMH HEF TR ENHFE L. -
27/+48 % U +42/+236DFEFAS 7O € — & —FEHICHEATH 5 T Ldbh o, TDH L, BEHER
¥ EU2T+a8HBII A =V —% — L LTHEET 5 L Bbi, +42/+2368IRIGFAAS 70 E — & — i
DEFICHRDIEERVAZIV AV P THELEELL N, +42/+2368HIRITIINF-IL6H GHELF 41 7 BT
HFAET A, EEHBICEES LT wid o, ZOERIKEETIEERFRIABETHE, /-,
NRIL6R VA Y T NVZ VT ANV ABRRIZL ZEERELHE T HDNABBREFRETHZI LI TE &
Molz, EHIT. 87 FTDNFIL6HRE AHS % & TRE S ¥ THNFILOIC L B EERENIBRE S -2
EL D, NFIL6PDEERTEOMEERICL o TRAS7EE-% — 2 BETLTRESZ LN
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AL TZII HY A I ZBEHIC & B NF-IL6FEM DM

WEFRICE & NFIL6DPFASEETFOERERERFTH S Z LIZHBVZWI ERS, £ V7L
IoH T A VAR L SFASBIGFEHEERE~NDONF-IL6DB S % BR Lz, 71V AEREMIEICH
17 ANFIL6 DDNAKS SIEH OB WD &, FASBEF7OE— 9 —EEHORELIZIZFAL ¥ 4 &
I— A THMEICHEMT 5 2 L bdo7z(Wada et d., 1995), = DIEEHEMIE Y V37 BEOEIL L L
biawz & & ) ERBEEHIC L AIERILTH S 2 LITRE &N/, NFIL6IT Y ~ BRL % ST CIEMAL
ENBZEDPFREESNT VS, F72, EH2AHERNATDH % poly(D)-poly(C)DIRMIZ £ BFAS mRNAD
#hnat, BHY Y EMLEEFEEEHR 2-aminopurine i & o THFI E B Z L Do T B (Takizawa et
d., 1995) #Z T, A Y 7NVZYHFI A VABREMROZHMBBEEZR ) VBIBRTRE L 25,
NF-IL6DDNAM STESEDNE LA BPTH 2 edbh ok, 512, EROET L I4T L TNFIL6DE
SDFEHIBIT B EPFEL DL otz TN LI, BHOFEENFILGIESFERD Y VEML
ENDDTHY, U UVEBILEN/NFIL6D AL DNAEAEREETLZ L 2RT, L L, 4127
VI UHFT AN ABRERIICB N TESFEENFILOHEE R BEERLIIBE I N L2 o z(Wada o
d., 1995)0 &2 T, 4 Y 7NVIFT 4V AREHIBICBIT ANFIL6DEERED Y VBt 5
D ED iR, R TERDP 27

AV TNI T L VAREMBBTIE. O)2RHRNAKTFEL ) VBRILBEEPKR) E FHE T 52-
aminopurine{Z & o TFASAE M K0 HIH] & 1L 5 (Takizawa et dl., 1995), ()4 ¥ T VI V7 £ b A R
HBZ TIIPKRIFM D KT % (Takizawa et dl., 1996), £ L TQBPKRD FI+ > MA T 7 4 THIZ AT
LDNADSEA ST, A VIV VT4 VAREIZ L o TRASHIISRET 7R — 2 X
FHiE Y PEEICEN B (Takizawa et al., 1996), Tt R ENRbhroTWVDE, TNHDHEEILZ, PKRIA 7
VIV A VARGEBBICB T 5 FASBEFEEOEBEILICES T4 Z L 2 M TKT 5 3D TH
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bo # 2T, PKRONF-ILGEMICRIZTEE 2 in viro T L72e F0ER. 74V AREHBEO
R ZPKRZ 5 UMBEME R TUET 5 &, NFIL6DODNAKSTEMIMEE XN D T & HSHBE L7,
Lo T, NF-IL6DPKRICE D ) VB L ENTDNARATEBMEE ENE Z EASTHR I T,
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RNAIZ & o TPRKRAERAL SN, QRICFDPKRANE-IL6% 1) Y EL L TidMIL T 5. % L CIER
L SNINFIL6D FASRIZF OB ERHEIRICER I L XHBEN IR L TEE2RET 5, L)
BHETHL, EBIC, HRBEP LAV INIVF YL VARRES T T, FASOBINIIE X722
WZ EHTRS N T B (Takizawa et al., 1993)
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YROEIMT B ENRENTS (BEXES. RBR) o HoT A1V 7 NIy FIA )N ADRKRY
U7cHiBa T3, FASEFASY A Y FOAERNRRICHAL. MRFEHF O L DI - B &
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FERBIZTTITR b=V ZAFEOMHMS FRLICBEBEINS, FAS Y45 NBIZFORBFL
EOWTHEINTEIT) ZEDNBETH S, INE TOBENISIE. MBZFOEE IR SHETIC
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AFENA VTV I FORIEICED L S IR T ENRBELESHTRBUON, ZOTKR =X
EABRICHETNEREZ C I N TEIN B LN, TOXIHPFERF - T, 4B LI
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