Korean J. Immunol. 17 : 1~10, 1995

320X IFN-79] FulelaX 283}
2’-5’oligoadenylate synthetase 84 % w3}

AAet o)Al g v &St

A

=
'l'?.'o

-=Abstract=

0[] - ZMIS

Effect of in vitro High Temperature on Antiviral Function of Interferon and
2’-5’ Oligoadenylate Synthetase Activity

Min Kyung Chu, Bong Ki Lee and Se Jong Kim

Department of Microbiology, College of Medicine, Y onsei University

In this report we performed plaque reduction test using HEp-2 cell and vesiculo-stomatitis virus(VSV)
at 37C and 39T to examine the effect of high temperature on the antiviral activity of human IFN-r.
And we measured the activity of 2-5SA synthetase to determine the effect of high temperature on the
2-5A system of HEp-2 cells treated with IFN-a or IFN-7 at 397C and at 37<C.

In the case of the treatment of HEp-2 cells with IFN-a or IFN-» before VSV inoculation, the antiviral
.actions of IFN-a and IFN-» were greater at 39°C than at 37C. In the case of IFN-a or IFN-» treatment
.after VSV inoculation, no antiviral action of IFN-a or IFN-» was observed. Enhancement of 2-5A
synthetase activities by IFN-x or IFN-7 were greater at 39°C than at 37C.

From this study, it may be concluded that the antiviral action of IFN-» and the activity of the 2-5A
system are enhanced by high temperature. It seems that enhancement of the 2-5A system activity at high

temperature may contribute to the enhancement of antiviral action of IFN-7.

It is reported that different characters in 2-5A system activation by IFN-a or IFN-r. Thus the mec-
hanisms of enhancement of 2-5A system activation by IFN-7 at high temperature should be further stud-

ied.
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Fupolg 2zg olfolx FFYLE, AT F
2 oA g, AGZ2HAEFY] Y 8L 7R
= 240}, IFNE A3t M X0 we} ulo]g
2ol 79 WY FolA Y= E IFN-o, vloja| 2
o] ZgE AfotHl ¥l AAEE IFN-g 22l
459 T A A== IFNy2 €
) IFN-a9} IFN-p= MlXo| zHg-3le] 3ulolaia
A48 S5 Bt olet MHC class I #24¢] W
3} AARA xe BHE F7AA ulole2d) 7
g9 Az AAE F7HIIEE F2 volgiaZ
dol =83*, IFN-y= MHC class IT 2x}¢] &
e fesln tAAES 55 T7E 436 3§
Zo] BIE NI Ao F2 2§
§‘_]-E}“'w‘

IFNe] 3ulole]22}tRo&= 2'-5 oligoadenylate
(2-5A) system@A 3t £33 7)H o2 Rgdcn
A& A Ao . 2-5A system@BAJ3H= IFN9] 24
S e Azl AlxA el 2-5A synthetase”} 5
1= o] ATP2RE 2-5A2 AL F71A19]1 371
B 2-5A9] 98] 2-5A dependent endonuclease$]
RNase L& §48gos dojdrt”. §43td
RNase Lo] ulo]z] 29} nlojg]o] € ME
mRNA$®} IRNAE £33ta] nlolz] 28} Hxo F
21g AT FYo =R ggulolzj2zHgo] e}
-%q_l,m)'

IFN-a 4= IFN-gol 23} 2-5A system 8/J 8}
28 AR E @43} Yehdr] AlFste] 218
8AIZE ol Fol Hulo] #AE) Vel IFN-yol
2]k 2-5A system A 3= 2 8AIERE e}
7] Alzbste] 24 12412 o] Rof] Huje] 843}
yehdthn @, =3 dud  FEAR<
cycloheximideE Zr&A|71 A|FoA] IFN-a E&
IFN-gol] 91§ 2-5A system@Aj 3= AT I
wA) kATl [FN-yol] 213} 2-5A system@A s &
A3 AR H =% IFN-yoll 2t 2-5A system ¥4
3}9} IFN-o & IFN-o] 9]3+ A3k the P
< B2t}

ARE IFN-49} Al IFN-go] 3jujolz| 2282
oA F71E P 2.5 systemBASHE 29
A Z71gtn Ragan o’ apex vRA 2
Al poly(A) - poly(U)2 F=¥ vh$2 IFN-y2] &
vlolg] AT TN Frlgithe BiE AL
U o}z 2ol Al IFN-ye] ghutole= 2
o) g By gt

£ AT e Dler Al IFN-y2] ghlols
2288 W] 3 39¢s} 37T EHelagA

AlEE AP 2-5A systemBAIshe 2-5A
synthetaseol] 2]3] 3H-ATPZ R-E] A7 2-5A9]
WAMdZ o 2 23R

Tz % gy
1 M 9 M|l

22 Al IFN-o(M YA, Mg, §32) L A}
% IFN-y(Genzyme, Cambridge, MA, U.S.A.)9)
gutolz A 283} 2-5A synthetase Y= W3S
B A% AEFE AR FRFEFA AEFQ

HEp-2M¥3(ATCC CCL™E =gnAd 337

HERZRE EYdol ALREH ) vlola A wjk
< 93ty dso] AFF M EF2 VEROATCC
CRLISMEFE A3l HEp2HZF 2
VEROAM| X3+ L-ylutamine 2mM, penicillin 100
IU/ml, streptomycin 100mg/mle] 3-84% minimal
essential media(MEM, Gibco BRL, Grand Island,
NY, US.A)o[3} 7]2uix])o] Fu|F3A7) ¢

o} A (Gibco BRL, Grand Island, NY, U.S.A)&
10%(vol/vo) Sl A H7Heolst gAuIx))3sle 37¢,

5% COSIA HeFatsich.

2. HlOJ3{A Y Ylo|2{AHHQE

EY oA AN Yol vesiculo-stomatitis virus,
Indiana strain (VSV,ATCC VR 1238)2 AM-3}¥
o wpolgixo] WYL ©ES o|FA iU
VEROAM| X0l wulolgiaRfols HEFse 377C,
5% CO QA 48217 vty AuHog 50%
o] HEM MITHHAANE AT F, A%
ujokel-& 2000rpmol A 1587 QM el AAS
st 4AGe B -70ce Bty
o8 XE FEdolaztaA gl ARSIt A¥el
AMRE VSvhpolgj2ofe] mlolE2e] FEE 1.

50 +0.08 X 107pfu/migit}.

3. FnioIZHAIY

oA AFE IFN-a$} Alg} IFN-ye] &huto]d
22hg HE 17 98t Fyolazange o
&3} o] Ay,

HEp-2M¥E @Aujz|o]A §x10°cells/ml7} 5
Al 233t 12 well culture plate(Corning, Com-
ing, NY, US.A)9 welld 1ml¥ B3 37C, 5%
CORIA 24A12F Wi Faigic). Wl A L2 B30l 3
48 A& $AY F ujxg AARL [FN« EE
IFN-y7} 22} 10 TU/ml &=+ 100 IU/ml2 3-8
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SAHRE 7}t 37C Fx 39CoNA 12413 )
opstt. ulxE AASL -70CAA] RBE VSV
ulo]g) o2 SHAMRRIE 10604 A GE A st well
2 200mlE 22 IAZHES} AR J1EeR 2
28] At FAER] 4L ulojH A8 AAF F
SHAMIAE Y 37T, 5% CO0A 2447 o v
3t Zglola AL A= MEDAIY
(70% ethanol, 10% formalin, 5% acetic acid, 1%
crystal violet) 2.2 AXE 1%, 43t welld &
ol a7l 30-100709] W= AAE 3l
o] Zglo)laE HulF3A Aol pfu/mle AH 3}
Ak

IFN #gA|7]o] W& gujojziLztg HSE B
7] S5t 4713 Wi o2 wjkate] o] FAH
HEp-2HX¢] W& A|As G2 VSVt
o]z} 2L 108 AE3 A3t well'd 200mIE B
I 1A ZEEQE XS 78RR 23] 3§
Z IFN-o =& IFN-y7} 242 10 TU/ml & 100
IU/mI3H-g AuxE 718t 37C %= 39C9)
A 1277} wfjoksisict. wiA1E Al ASI L dANRE
Wi 37C, 5% CO20A 24A13F o] wjgstaL 7]
g o 2 pfu/mle 23U

4. 2’-5'oligoadenylate synthetase ®AMT =3

2-5A systemBA3E B7] 948 2-5A syntheatse
AEE O gol A,

HEp-2H 28 @AujAo) A 5x105cells/mlo] =
Al 283l 75cm? culture flask(Corning, Corning,
NY, US.A)d] 15ml¥ B3 37¢C, 5% CO2¢A 24
Azt ajFelsic). dnjFos dEo] YHEARE &
Q181 IFN-o =+ [FN-y7} ztzt 10 [U/ml &
100 IU/mIZ $i8 SAWAE Qi 37C Ee
39ColA 12412 v st

HFE AEE Ca'T g Mg'TE FRIA ¥
Qatehgol 10miz 23] MHE o AT E
"o} 10ml& ¥ rubber policemang AH&-3t cul-
ture flask2 FE AEE mo] AEFFAE AT
AERFHE 2000rpmo) A SE AT F A
& HIFn JAEgdog ARFI] AETE
2% 10°cells/ml= Z33}o] 1.5ml conical tube(Cor-
ning, Corning, NY, U.S.A)d Iml¥ {71
2000rpmol) A} 15837 9519t 33 RE A3
I 200mle] A %83} 23 [20mM HEPES pH 7.6,
2mM Mg(OAc)2, 50mM KCl, 7mM 2-mercapto-
ethanol, 10% glycerol(vol/vol), 0.5% NP-40
(vol/vol), leupeptin( Sigma, St. Louis, MO, US.

. _3_

A)lE ¥ AEHANA S YxE F A E L8
A8 4000rpmoll A 1587 YR sl A&
-70CcoA] RABI °)F 2-5oligoadenylate ¥4
o AR&-3A Tt

Mz gslole] S ARFS Bradfordd g ol
3te] A2 S AEFE 1.2mg/mlE =3
AZ&3 200mlo] 1mCi/mle] ‘H-ATP(Amer-
sham, Chalfont, England) Imi®} 400ml2] ¥+3-&%
£94[300mM HEPES, 75mM ATP, 15mM creatine
phosphate (Sigma, St. Louis, MO, U.S.A.), 0.48
mg/ml creatine phosphokinase (Sigma, St. Louis,

‘MO, US.A), 0.15mg/ml Polyadenylic - polyur-

idylic acid[poly(I) - poly(C)(Sigma, St. Louis, MO,
US.A)IE ¥ 30N 9083 FX 3l 2-5AF
#FAshe whgo] Y=g 3t 90cE 5B 7
g3t ¥h-3-& AR

g AR EFEY 6miE DEAE-cellu-
lose paper disc DE81(Whatmann, Stonemaid,
England)°l] £7]13 AZAIZ . ATP ¥ AMPE A
A7l A3t EFH(90mM KCl, 20mM Tris -
HCI pH 7.6)2.2 53] A A3l1 AR F 2-5AE
3] st 4FA(350mM  KCl, 20mM

"Tris - HCl pH 7.6)2.2 587+ AX3lt). 2-5A2

X3 2299 scintillation gel(Lumac, Olen, Bel-
gium)2 1:9(vol/vo)Z T3l WAMMETS p-
counter® =43} t}.

EZ

1. I20{|M IFN-22f IFN-y2| Hfo|2{AAt&

50| W& [FN-o3 [FN-y2] gnjole] 22188
17] 93 HEp-24 £ & 37C9 39°C¢olA 10 IU/ml
2 100 IU/miY] IFN-a =& IFN-yZ 12A]7F<t
A5t VSVE HEsd o2 Ee A

2

Al

37Co)A4 10 IU/ml¢] IFN-y2 A3 3$Q.
40+0.08x106pfu/mhel= IFN-y2 Aalstx] L
73-9-(1.50£0.08x10'pfu/mD ol W3] ZaolZgA o)
Zadgem, 100 IU/mlE =& F7Hste A
& 2% (1.30+1.00x10°pfu/mlol = o)A
o] o] ®o| ZaslitHTablel). IFN-a 10 IU/ml2
A2 e 39(5.61 £1.15x10°pfu/mDNE  IFN-a2
Al 8kA] B2 7-9(1.50+0.08x10'pfu/ml)ol ¥]3]
EgolzmAdol ZAslx 100 IU/mIE A5 3¢
(1.58+£0.59x105pfu/m)el] © @o] ZHASHUTHT-
able 2).
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Table 1. Effect of high temperature on antiviral activity of IFN-y.

Antiviral activity of IFN-y was measured by plaque reduction test. HEp-2 cells were treated with IFN-y at
37°C or 39C for 12hrs, inoculated with VSV and incubated at 37°C for 24hrs(VSV inoculation after IFN-y
treatment). Or initially inoculated with VSV, treated with IFN-y at 37C or 39°C for 12hrs and incubated at

39°C for 24hrs(VSV inoculation before IFN-y treatment)

Virus plaque
IFN rati formation(PFU/ml)
-y concentration
' (IU/m)) 39C
0 1.50+0.08 x 107 1.544+0.20x107
VSV inoculation
after JIFN-y treatment .
10 2.40+0.08 < 10¢ 1.43+0.08 X109
. 100 1.30+1.00x 105 0.931+0.60x 105

VSV inoculation
before IFN-y treatment
10
100

1.55+0.17x 107
1.541+0.15x107

1.50+0.26 X107
1.55+£0.23x 107

Table 2. Effect of high temperature on antiviral activity of IFN-y. Antiviral activity of IFN-a were meas-
ured by plaque reduction test. Like plaque reduction test of IFN-y at HEp-2 cells were treated with IFN-a
39C or 39C for 12hrs, inoculated with VSV and incubated at 37°C for 24hrs(VSV inoculation after IFN-y
treatment). Or inoculated with VSV, treated with IFN-a at 37C or 39C for 12hrs and incubated at 39C

for 24hrs(VSYV inoculation before IFN-y treatment)

Virus plaque
formation(PFU/ml)

IFN-y concentration

(IU/ml)

39¢C

0 1.50+0.08 X107

VSV inoculation
after IFN-o treatment
10
100

VSV inoculation
before IFN-« treatment
10
100

5.61+£1.15X10°
1.580+0.59 <103

1.441+0.14x107
1.401+0.20 X107

1.54£0.20Xx107

2.48+0.53x10°
1.32+0.38x10°

1.54+0.22X 107
1.31+0.22x107

39Col Al IFN-y 10 TU/ml(1.43 +0.36x10°pfu/mI)
9} 100 TU/ml (0.93+0.60x10°pfu/m)Z X2l § 3
e IFN92 XA @ 3-$(1.54+0.
20x10'pfu/mD)el] ©]3) ZaolZAAo) AU
(Tablel). IFN-¢2 A28} ¥ A% (1.54%0.
20x10’pfu/ml)ell H]8) IFN-z 10 IU/ml (2.48+0.
53x10°pfu/ml)9} 100 IU/ml(1.32+0.38x10°pfu/ml)
2 g Afolx FdoladAe] FASFAHT-
able 2).

39¢olA HEp-2d|X & IFN-x & IFN9yZ A

28] ¢ wjoks 7-9(1.540.20x10'pfu/mi)el
£ 37C(1.5040.08x10’pfu/mDol Al IFN-¢ &=
IFN-y2 A sl=] il WG 29 Selo|aA
Aol z}o]7} giltHTablel). IFN-y 10 IU/mIZ 3]
2§ 7ol 37C(2.40+0.08x10°pfu/ml)el B3}
39C(1.4310.36x10°pfu/ml) oA Fallo)l2g o) 7+
A3l oy 100 [U/mIE A2 & F$olE 37C (L.
30+ 1.00x105pfu/m)9F  391C(0.93+0.60 X 10°pfu/
mh)e] xlojx gigitHTablel). IFN-a 10 IU/ml2
A ALolx 39C(2.48+0.53x10°pfu/ml)o A
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37C (5.61+£1.15x106pfu/mi)ol] vl3} Zajol=zyA4
o] AP 100 IUmIZ g Fole
39C  (1.32+0.38x10°pfu/m)9}  37C(1.58+0.
59x10°pfu/mD)2] Ea o] o]z} YUTHT-
able 2).

IFN Az A7l wg gujolaj2ztge] wgle
B7)9)5la] HEp-24| X VSVE A2l 37C &
£ 394 10 IU/miS} 100 IU/ml2) IFN-o¢ E&
IFN-y2 12413 A2 ()3} FA42))sle Ego)|azt
2AEE A AT

37l HEp-2MXE IFN-x EE IFN-y& X
g5t ok 73-9(1.50+0.08x10pfu/ml)2} IFN-y
10 IU/mI(1.55+0.17x10'pfu/ml), 100 IU/ml (1.
54+ 0.15x10'pfu/mDE FAZYF ZH-$, IFN-a 10
IU /ml (1.44%0.14x10’pfu/ml), 100 IU/ml(1.40+0.
20x10'pfu/m)2 E£AH G F-5o) Feo|aAel
2}o]7} 1%1th(Tablel). 39TCAAME IFN-x EE
IFN-y2 H3HA %L 2% (1.54£0.20x10"pfu/
ml)9} IFN-y 10 TU/ml (1.50+£0.26x10’pfu/ml), 100
IU/ml(1.55+£0.23x10'pfu/m)Z M § 72, IF
N-x 10 IU/ml(1.54+0.22x10°pfu/ml) =& 100
IU/ml(1.31 £0.22x10’pfu/m) 2 2] & H9-3to)] =
‘@ o] 2 Aol) L]} QUATHTable 2).

2. I20||A 2’-5'oligoadenylate synthetase®iIT
3

IFN-a % IFN-y°ll 23] HEp-2 M| ¥l 4
¥ 2-5A synthetaseol] ¢}3] 3H-ATPEZHE A4

¥ 2-5A9] WA ZH(CPM) 2.2 2-5A synthetase &
=g 2H3A

37Co4 HEp-2AXE IFN-2E a8l g
739 (152.3+£25.5 CPM) 2] 2-5A synthetase@A=
of ujdle] IFN-y 10 IU/mI2 A28 3-9(622.8+
80.5 CPM)ll A =7 F7hslded 100 IU/mIE
FTEE F718l A3 H9(1414.8+63.3 CPM)
of ¥4x7t o ®el F7FsH4tHFig. 1). IFN-x 10
IU/ml (278.9+195.1 CPM)E g3 7o
IFN-o2 A28l % 73-$(152.3+£25.5 CPM)oj
v g4 S7181H 20 (Fig. 2) 100 [UmIZ A
2 7-9(2344.3+325.0 CPM)ol A7} o] 27}
o A=

39CcoAME IFN-y2 M2 34] @& 7391752+
35.0 CPM)°l |8 IFN-y 10 IU/ml(1217.5+180.3
CPM) ¥ 100 IU/ml (1960.0+93.0 CPM) = ] 3+
Aol A7 F71319 20 (Fig. 1) IFN-o= 10
IU/ml (1105.7+145.5 CPM)$} 100 TU/m] (2104.
3+225. 6 CPM)E ¥ & 718ty A d4E &
=7t F718k cHFig. 2).

IFN-2 £ IFN-y2 A3y g Hfol=
391(175.2+35.0 CPM)9} 37C(152.3+25.5 CPM)
Ax BHYx9] 2}el7} gIUHFig. 1, Fig.2). IFN-y
10 IU/mI2 A3 FLoles 39C(1217.5+180.3
CPM)9l| A 377C(622.8+80.5 CPM)dl] H]3) EA%
7} 271893, 100 TU/mIE Aa) s+ 25 (1960.3+
93.0 CPM)ol= 37T (1414.8+63.3 CPM)el H]s)
9cAN BY=st F7HEAtHFig.l). IFN-« 10

3000 7
1960.3 +93.0
2000 +
1217541803
CPM 1000 - 1414.8+633
—&— 37C
175.2+35.0 622.84-80.5 ——39¢
15234255
0 T T T T
no treatment 101U/m] 100 TU/mI

Fig. 1. Effect of high temperature on 2-5A synthetase activity induced by IFN-y. HEp-2 cell were treated
with IFN-y at 37°C or 39°C for 12 hrs. 2-5A synthetase activities of HEp-2 cells were measured by the radio-
activity(CPM) of produced 3H-2-5A from *H-ATP. Higher 2-5A synthetase activities were observed by
IFN-y treatment at 39°C than at 37C. Values represented mean+SD.
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3000 T
23443 1+325.0
2000 - 2104.31+225.6
1105.7+145.5
CPM 1000 4
—a— 37T
175.2+35.0 —— 39TC
‘_152.3 +255 2789+ 195.1
O v L L) Ly
no treatment 10 1U/ml 100 TU/ml

Fig. 2. Effect of high temperature on 2-5A synthetase activity induced by IFN-¢. HEp-2 cell were treated
with IFN-« at 37C or 39°C for 12hrs. Like IFN-y, 2-5A syntherase activities of HEp-2 cells were measured
by the radioactivity(CPM) of produced 2-5A. Values represented mean £ SD.

IU/ml2  39¢CoA A& 91105711455
CPM)ol = 37C(278.9+195.1 CPM)ol Hls| &4
=7 Z71EH o 100 Iumiz A d Fsde
39(2104.3+£225.6 CPM)$F 37°C(2344.3£325.0
CPM)oA B4 = Ajol& #2E F QUTKFig. 2).

&
IFN guto]2 2=z, $5F2H8, AW 2d

g, By 2ELE AN IS WS )
sk B, IFNS 3ujo]s Aztg

I

.0
o=

£ IFN©] Al %2} 2-5A systemS #4438} 3FAY euk-

aryotic initiation factor 2a(elF2a)E <14+8lA7&
S oa) vehdo}® * ™ 2-5A system A=
IFNo| AlZAWe] 2-5A synthetaseE #4d3l3le
ATPZ HE 2-5A9 AL /M7 F7HE
2-5A9] 9la]l 2-5A dependent endonuclease!
RNase L& @43tsie] gojdth® * ™. gasle
RNase Lo ]3] nlo]a] 29} vlo]z] e 7A€ Al
¥2] mRNAS} rRNAE £3)5ta] vlo]g]2:9} njo]
=0 ZEE MEe] 48 JAEtL FYo2H
gulole 22t8-g el ™ ¥, IFNo| 9j% =
THE o] 228 7142l elF2a 418k elF2a
o ol3 oz 288k protein kinase7} IFNel| 2]
3 AE o2 elF2a7t Q43 F2o2H npo]
229} nlojej 2] Zhedg Mz el ©lE YL o
A ste] gutola] 2atg.0] vyt

IFN¢] Zda8-o [FNe] A22HFF AL

23 HALEE ASAA Uil g4l
IFNE X829 23502 A48 F2ox e 4
S0 38C-40CAHES] wdo] B/AUG”. Al
IFN-x9} AFg IFN-po] 3hutolz]Azhgo] 37¢el

]3] 38T-40CAA F71 V5, mhe2 ol AH

MM EANME wh-¢-E Ahgutol22d] tg o}

&2 JFN-y9] gulola] 2zt 8o] 377 Hl& 39C

o4 F7tgctn wasm ok,

£ d7oMe 1294 Al IFN-a9} IFN-y2]
ghato] 2 2282 ®7] 98] HEp-24 X} VSVE
AHg-3td 37Ce} 39Tl A Falola 2 AlEE Al
gadel. 37colAd 10 IU/mI= 100 1U/mie
IFN-y2 HEp-2M¥E& 12712t A&l VSVE 3
3 Z¥o]a A AlYelA 10 IU/mlS] IFN-y2
223 7o IFN-y2 ] 3}x) & 790 vls)
F#lo)2 AAdo] FA4dg.om, 100 TU/mle) IFN-y
2 FEE 3718 AT A fole SHola A4

o] o @o] Z4AstAh 37¢cA IFN-a 10 IU/ml

9} 100 IU/mlZ HEp-24|¥£& )3l VSVE
T BYol= IFN-y} fA15 A58 8o [FN-a
¢} IFN-y7} HEp-24) o} ySvel th &k ghito]
2288 FEFE & F A oy dae
HEp-2A X9} VSVE ARg-3te] MESAZAEA O
U oHlojg iR Res 243 IFN-o9
IFN-y¢| gulolgj2ztgo] tig e nus"™ ¥
= Ax)7}

39Cc9A 10 TU/mle] IFN-y2 HEp-24X& X
ZJ3LIL VSVE HEF 49 37CcolA Mg B¢
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o] ujg| F#lola AYAo| sl Fuolgj2atg
ol Z718 & F AAed 10 IU/mle) IFN-«2 3
& A= 37 HI3 39TAA Eola HA
o] ZtA3dte] ghulolAZHE FIHE & F AU
a#v} IFN-a £ IFN<Z #2l8lx) ¢m 39cet
37CoAA w3 Afole 2xo mE Eyola A
Ade] zpol7} glo] Fulole] 2z}goll o) o7 3
AHHA 9T 9SS ¢ F YU 100 [U/mlg]
IFN-0 =& IFN-yZ HEp- 24X & g 74
E 39ce} 37CcolA Fdlola Aol Aot e
AL 100 TU/mle] IFN-x E3= IFN-y7} HEp-24| ¥
A VSVY FAe FE3 JASt oA
IFN-0% IFN-y9] gnlola| 228 W3yl B&E=
ke Aoz Azidt. o) g Auk= 100 1U/mlo]
A9) IFN-a EE IFN-y2 A2 3 73¢9 3ol
2zg0] o Z7} st 1" s 95
Lia=

IFN-¢ =& IFN-yZ 37¢dA F3e8 Edo]
A 744 AlgolM IFN-a £+ IFN-y2 X8 3}x) ¢
< 7%¢ 10 IU/mI} 100 TU/mI2] IFN-a &
IFN-yZ ¥x2]§ 3-¢ol Edo|a Aol lol7t
glol IFN-a$} IFN-y2} gujojzj22t8-g a3 &
Z gtk 39¢oA=E 10 IU/miz 100 TU/ml]
IFN-¢ & IFNoyZ Fx28 H$ols 37CAA
A2 g Ao} Falola A xholrt foiAM Fut
olgAztg9] zolg AFH ¥ & QIon, 12
x e} ghjolg| 2zt W3lE Qe AoE Aztd
o}
A} IFN-o ¢} IFN-goll &J 3 2-5A system &4
3= A A Lxe Hls LA Fvieitt. o
= 12 A] 2-5A synthetase mRNAZ} AgH o=
kg3l 2-5A synthetase mRNAZ} 7}l
2-5A synthetase mRNAS] ZF7lof <] 2-5A
synthetase”} 5713t 2-5A systeme} 437} 5
7hele Aoz Myslm U,

B A e AL IFN-a8} IFN-yol| €%t 2-5A
system EA3E B3] A8 39T 37CAA
10 IU/ml %3 100 IU/m1¢] IFN-a &£ IFN-yE
12717+ %3] & HEp-241 29 2-5A synthetase &4
52 =334t HEp-2M X & 37ColA 10 IU/m
o] IFN-yZ Ha g Aol IFN-yZE A 3HA] &
7 %ol H)a] 2-5A synthetase B4 =7} F715190L.
W, 100 IU/ml2 T=E F718ld H3tAE™
2-5A synthetase@A4 =7} o F718lth IFN-a2
37CANA Mg AR FARE 2HAE RY
IFN-a9}+ IFN-yol| ¢]3} 2-5A systemo] 843} A+

AL & F Uen o)a|§ A= HEp-2M XA
A} IFN-a8t AFZ IFN-yoll 218 2-5A system¥4
sloll g ke B Pge dxgt.

HEp-2M ¥4 IFN-a ,IFN-g 2 IFN-yol| 2}3j
VSVl th3t ghutel g Aakgo] FEH vacciniab}
olgj 2ol hEME 3ulojg2zt o] HEHA %
o MDBKMEZFo|AE VSVel e gutole
2780] JFN-zo| 28] F==1 IFN-yll 23]
= $=58x 9=, & HEC-IAXZAE
IFN-a ,IFN-f 2 IFN-yol ]38 VSvol tfgt 3n}
olgxztgel fHEHA @ou” HeLaMEF,
WISHM X F| A= VSVol th$ gulo]zj 2280l
s=5=5" IFNY gutolg A%8-2 IFN9) F7/,
A, wpolg2o] wet thPet S Bk B A
Fol A= AFE IFN-a¢t Al IFN-yol 28] &hlo]
2ol FrEcin 4eixd HEp-2HXF¢}
VSVE ARgsld ZEgoja A AlYeE ARt
IFN-¢8} A}gl IFN-y9] dhilolaj22t8-8 Q1 &
4 ARt

T A 2-5A system¥BABE 1Y) $3 HHo
A IFN-y 10 IU/mIE *2]§ A5 37Tl 3
39¢collA] a1 E 7-¢oll 2-5 A synthetase 84=7}

Z7}3lg.en, IFN-a 10 [U/mIZ M]3 ASol=

377¢ol H& 39CA 2-5A synthetase BAEE7} 5

‘7}8te] IFN-a9} IFN-yoll 2%k 2-5A system¥#/J 3}

7} meolA FUHEe & 4 Ak IFN-¢ £
IFN-2 AHsx g wjdst 3-sole 39t
37ColA] 2-5A synthetaseBAE2] 2}ol7t glejA]
2-5A system@A3lol| 2ol 23 FPHA G Fol
UL <&+ YAt 100 IU/mle] IFN-yZ A&
7ol 37°¢ol B3 39 oA 2-5A synthetase &
A=}t 27159 .2 IFN-a 100 IU/mlE 2§ 7
o= 37CS 39ColA 2-5A synthetase@Ad =9
o7} it 100 1U/mle] IFN-o2 2|3 Z-$
o & 2-5 A system A3/ A9 eAEkA Aot

o] 1 olA4e] HE 2 3T 2-5A system A

A7}t Z7kHA geckn wuEm glen’, & a7
o)A 37¢ColA IFN-a 100 IU/mlE &3 7329
2-5A synthetase® =7} 39TColA IFN-y 100
IU/mIZ A2 $ 399 2 FE2 A3} =3l
€ Zd¥3Z Hol IFN-z 100 [U/ml AHYFLEE
2-5A system 84317} 43 doju} 39T 37T
oA Mg B 493} xjolrl Qe A2 A
Z+e o). .

B d7olAe meolA IFN-a9t IFN-yol| 2%
2-5A system@A 3yt »E Zrtsiuck ey
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IFN-a2} IFN-yoll 2§ 2-5A system¥AJsH= 84
3t AlFEE AR, Al @443l ol2& Azt
cycloheximideoll €%k ¢A] §-52 BolA thE o4}
& 29ty RuET o)™ 318604 IFN-yo
9|3t 2-5A system@AI38} 1 7)Mo g A7t
IFN-ool| &% 843} F7} 7113 vlasted of 3
F| ofof & o]t}

E 4343 IFNw2 HEp-2d ¥ & et
VSVE HET 7499 IFN-y2] dulolz]aztgo]
1A F718I . HEp-241 204 IFN-yel| ¢
3 2-5A system@BA3}7} FEHJLH T4
2-5A system¥A 37} Fleh= AHE Hol 1o
A} IFN-y¢] guto]] ~zr8 F7}ol] 2-5A system@
A&7} 71 geta AzHE .

4 B

¥ dFoAe 22X A IFN-y2| 3uto]g]
2Z8 9 1O 7|Hg gopEr] Y FFHoE VSV
9} HEp-2M X & ©] 43l 37C R 39¢olA Fal
o] AZANFHS AlF3L 2-5A systemBAIE 2-5A
synthetase L2 233 S 2L AHE
At

37 2 39Col4 IFN-¢ & IFN-y2 HEp-24
XE A VSVE I AS EFolare
IFN-¢ ¥ IFN-y 250X o] vjesle] 7Has
oo 1 JAEI= 39l o i) ol ut
3l HEp-2M%9) VSVE ZY9A17]1Z IFN-a 2
IFNZ g Zfole Edolasrrt FasHA
gkon WG g xolg AAY F YA
o). .
HEp-2M XA 2-5A synthetaseBA = 8] oA
€ IFN-o € IFN-y2 A2 3 7 9ol 25 F7H= A
on 1 Z7F &3 37 vld 39CcAA o &8k
o}.
" o]ye] Amol|A HEp-2H XN VSVel g
IFN-y2] gujojajaztgo] LA F7tERom
3 g7 Ad) Lo IFN-yAele] w& HEp-2
X 9] 2-5A synthetase A= F7P7F dstel=t
1 Azbgr), 120 A IFN-a} IFN-y2] 3ulold
2248 Z717)140] fARF A}E Roluh IFN-o9t
IFN-yol] 23+ 2-5A system@4d 3 Y] hE2rt
HIEI Qo] oj]A] IFN-yoll 2]FF 2-5A system
8493 371 1™ g A7E ol Ad3tof &
Aot}
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