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the Interferon Gene Family

&8 jpn

HhRE

~FHH: 2017-10-04
F—7— K (Ja):
*—7— K (En):
YRR

X—=ILT7 KL R:
FiT/:

http://hdl.handle.net/2297/8537




348 BRKF-LEFSHE $103% 25 348—356 (1994)

A VE—=T 28 VYRT AT L BRI RO B

SRALRLHWRBHFME (EERE | R)DERBDERD)
& &)l ik

FHe MRk, BRABRRES L UEBAKRCEIT AT v 2 —7 = 5 v (interferon, [FN) S#EF DR EDH &
RN, FAHECTELLTOBRRC VTR LA, Ehice MEEEMMKICRT 31 v -7 2 v VORERGRF
(interferon regulatory factor, IRF) &4 v % —7 = » VIZx+ B4 REZAE (interferon receptor, [FR) ® mRNA L <L
DIREF T L, [FN B8 2 BEIGISE O TS Lo, b MESSEMAI0%K, HEKEMILEES35 (636%&k) 3 L1
B 260 (268{F) I LT, IFN-a2, IFN-B 3 L U IFN-y DK BEFRERHIE TS = —2HOTHY 2 5 — CHIET
Baff-tc. BEMELG KATO I & NKPS @ 2 &k < T XCoMaks L OBKEAGIZ 3T, & IFN BEFIEH
Ehiz. KATO Il & NKPS &\ ~Tix, IFN-a2 8 X OV IFN-8 BETOHIE DNA BiA 2D 5T, ThHBEETIDES
REBTREZ NI, 251, KATO I & NKPS #&E: 1180 e MEREMRIC 3135 2 8o IRF, +7bb [FN BE5E
HLEF IRF-1 B8 IOCEFAMETF IRF-2 O mRNA OFEFLY, #EERG - KXY 2 5 - CHEHERGE L 0 EF L.
mRNA OREROBEIIME « DMK I » Bl Tiedd, 1IEkF 4 HRICEV T IRF-1 OBEFREANBDShich ot —
7, IRF2 BEFIRTIRCOKEBCTHREFRD SR, IRF1 BB L TWeh -7 NPC-TY861 &8 X0 SQK, £ L~
NOEBHAED SN HT-1080 B LI OBV_ALOFEABD SR T24 22T, IFN 2k 3 IRF-1 ORETHELH N
Tz, ZOREE, IFN-a2a, IFN-y DB, F70iX IFN-a22 & [FN-y OftEAE L v, IRF-1 ORBEHEEAED 55 Mk
LRDOR IRk E D o7, BB R VCIL, IFR @ mRNA ORBEABDLIADKEML, 34,502 FLFT V' —
N2-AN)2,5-07 2 =T P FV VT AT BT N (34, 5-dimethylthiazol-2-y1)-2, 5-diphemyltetrazolium bromide, MTT) k
BEC L 2FBEARZTUERBRE TR, IFN K LTREEER L. —F, %% IFR 2 &< ZBLTHE LT,
IFN i LCHERZEEE R L. UEORRI v, IFN K X 2B M 0HEI4Ic 2 IRF-1 ORBEHENEETH D, F0
B & LT, IFN & IFR L DR, BLUZAKE v/ 7 v EEBEIEE LTu B EE XL S5hiz.

Key words interferon, interferon regulatory factor, interferon receptor, tumor suppressor

gene

4 v & —7 = v v (interferon, IFN) E{EFI1L, BEGEETF
ELTHE A DMEOBILICES LCw 2RI RE I LT
2Y. Fizbb, IFN O OfIgBEmENEE L R R R O R
A A REHARECES T2 L E 2 ATV 5. NEE,
SRV VM ORCHEOCRIRBEINEE TS K
(restriction fragment length polymorphism, RFLP) 4#79~% ©
%, IFN-a 8 LU IFN-B OREFHIFET 28 O Rt EERK
DREHERENREZIN TS, —F, IFN EEFOREHE
ik, 1 v £ —7 = v VEREFREKR T (interferon regulatory
factor, IRF) MBI LTWA%. 4B ¥ Tic, 28D IRF
(IRF-1, IRF-2) BiME TR h, &, [RF-1 24 MEIEEF
ELTBELTWAELRTHRE LA DAY, iz, IFN A
ARG RE IR R A A S O A BER L BET D
B, IFN AT #%E T 5 £ & 4 (interferon
receptor, [IFR) & DREAHBHETH h?, IFR 28 IFN OFEHH]
BB ST 2 TR R E R B .

FRLS FEI2AITHRAT, PR 6451 AL ZHE

AWERTE, IFN KI5 REMNFHIREL B ST 540
W, e NSRRI, ERANCE SR BAIEE S L O
BB RT 5, IFN BETOREOEEE R, g
BFLLTOBHEC>VTHRHF L. ¥/, IRF-1, IRF-2,
IFR @ mRNA v A TCORGFRBALBITHEE DI, &
Rk oA AY IFN 1545 RBER (in vitro) Bg M %
PR, A VE—T 20 vy RATF ACETHRBIEEEC S
THE L.

MHEELUHE
1. EEHIE SR
IFN BETF8 L O IFN BEEETFORR L BT 5 0Hic
0D b FEMak TR AV, TORRIZ, BER LY
FRER T, &5k, BN 4 Bk, IS 3 Bk, EER
2k, KBERSLOREAERES 1 KThor. BRMEAK
(ACHN, KU-2, NRC-12, OUR-10) 2 fERBLIZR (Bk) BT (X

Abbreviations : dNTP, deoxynucleoside triphosphate; IFN, interferon; IFR, interferon receptor; IR,
inhibition ratio; IRF, interferon regulatory factor; MTT, 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium
bromide ; ODs, optical density at 540 nm; PCR, polymerase chain reaction; RFLP, restriction fragment
length polymorphism ; RT-PCR, reverse transcriptase-polymerase chain reaction
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) & b, K5 #k (PC-6, PC-8, PC-9, PC-13, QG-56) iXE L
M BA Y 2 —FRAEEERELS, B 2% NAKAJIMA,
ST-KM) 3 L O'BEFESBHE 2 ¥k (NPC-TY861, SQ-K) 1T %I
nA YV & —REHEEMEE, B% 2% (KKLS, NKPS) ii&
RAZEDAFEINBHTEFRERESSE, B 1k MKN-28) 12
BEBEERAEHAFOEE L, BF L (NUGC-4) 12 JCRB #ila
Ry (R L5 3 hi, BME 1 & KKAT) M EBT
THYEhi DT, ZOfh, BENEE LB (T24), BF 1K
(KATO M), K& 1 #k (COLO 320), BHIELE 1 ¥k (HEp-2),
ZWE 78 (HOS, KHOS-312H, MG-63, MNNG/HOS, Saos-2,
SK-ES-1, U-208) %5 X U#RHMEPIME 1 kR (HT-1080) 12, 72 U A
VR THINF »—a L ¥ g v (American Type Culture
Collection, Rockville, USA) X h AZF Liz. #iIZ 10% (v/v)
e LY v BB RIMEE (GIBCO, Grand Island, USA) & 0.3mg/
ml oAz v (BAEE, K5 & RPMI-1640 £ (=
s u, KIR) BT, COBES%, TCOESFTTHEELL.

1. DNA, RNA O#it

19904E12 8 A+ 5 19924E12 F & TR &R KR E A BRREW
RERR L OCBEEREMRSRNC T, BIER X b FMCTHED
hi-E R Bl aRe kit 2, MHEX -80CUTIRE
L, UFoEBRz B, 265EFOBK BB gemago y /
& DNA 1%, @RAEXESHABFERE 2ABLOEESH
7.

e b EEEEAIRE (R 10° f8) B X OERRREAERR (U 0.5g) &
b, 7o/ —N—7anklaE LY A DNA ¥ H#iH
L, 100pg/ml wwiRE L, —80C CHRAELX.

RNA 2 Chomczynski 50 O FkicES WCHEE S,
ISOGEN (= vy #v v —v, HR) xAVChll, BR L. 7
Tebhb, b MEEEMRE 109, B3\ IRERERK 0.1g K
» Iml © ISOGEN % nx## L, BE TS sHKER, 7=
ek A% 0.2ml Mz LSRE I 2. BRTIHSHKE
%, 4°C, 12,000rpm 2B WTIOHRELOL, EFEEZBIRL A
V7, =% 05ml ik, BERTSHMBELE. 5
©, 47T, 12,000rpm I BV C1045 &L L, RNA g s L
TiBte. WEITTSR =% 7 — AT, BEEZER L-KK
200ug/ml ZFE¥E L, —80CTCHRAELX.

M. 774 <%—0OEH

AV 25— FHEEEARIE (polymerase chain reaction, PCR) ¥
BIUOWEERIE—RY 2 5 — B8R G (reverse transcrip-
tase-PCR, RT-PCR) tiic Wb 75 f =— & LT, [FN-a2,
IFN-B, IFN-7, & F B-2' = ¥ v (human B-globin), IRF-1,
IRF-2, IFR £ X Ok b 8-7 7 5 v (human B-actin) DEZETE
e r o, RIWRTEERIOF Y T2 VT i,
DNA &H%E PCR » 1 I+ (Applied Biosystems, CA, USA)
KEDAR L., ZhADIZ L VERICIEIEI NS DNA Bih
DEIEFRER, [FN-a2 53404825} (base pair, bp) (7' F A
<—1-2), 710Tbp (7 5 1 = — 3-4), IFN-8 2% 170bp, IFN-r %
84bp, b } B-7'm ¥ vt 576bp, IRF-1 #% 278bp, IRF-2 2%
278bp, & b -7 2 F v 592bp THo .

N. PCR %

PCR 1%, ## L7 5~ » DNA 0.5ug, PCR RIGEE K
[10mM Tris-HCI (pH8.3), 50mM #Hfk» V v 4, 1.5mM b~
FRVY L], FAFYRZ VA F FEBEE (deoxynucleotide
triphosphate, dNTP) £ -200mM, TagDNA R ) #* $ — &

Synthetic oligonucleotides used

Table 1.

(Ref.}®
an

Sequence region

3’primer

5’primer

Gene”

-34—673

172—575
-40—130

4647—4731
11377—11952

ACCAGTTTTCATTCCTTACT

GACTTTGGATTTCCCAGGAGGAGTTTGGG

TTCAACCAGTCTAGCAGCAT
GGCACAACAGGTAGTAGGCG

IFN-a2 (primer 1-2)

an

ATCGTGTCATGGTCATAGCA
GCCACAGGAGCTTCTGACAC

IFN-a2 (primer 3-4)

IFN-8
IFN-r

a2
as)
as

CTGGGATGCTCTTCGACCTC
TATGACATGAACTTAACCAT

AGTGATGGCTGAACTGTCGC
AGAGCCATCTATTGCTTACA
ATTCACACAGGCCGATACAA

Human B-globin

IFN-1
IFN-2
IFR

as)
16)
an
18

375—652

276—557
196—672
1299—2425

AGTCCATCAGAGAAGGTATCA
ATCACTTACTCCATTACTAA
ATAAGTAGTCTCTGGTGAGA
TTGAAGGTAGTTTCGTGGAT

ATCCATACAGGAAAGCATCA
GAAAATCTGGCACCACACCTT

ATCATAGATGACAACTTTAT

Human B-actin

The priming oligonucleotide at the 5 end of the gene of interest is called the 5' primer, and that at the 3' end of the gene is designated the 3’ primer.

a) IFN, interferon; IRF, interferon regulatory factor; IFR, interferon receptor.

b) Reference.
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(Perkin-Elmer Cetus, Norwalk, USA) 2.58 67, IFN-8 Tit
0.25eM, = Offid 05uM D SR LB SADEFS 4 <~ —%
BURIGK (28 100p) FTfT -7, INBVC X 2 RISHK DK
wh <oy, 100l @ 3 &% 5 v+ 4 4 (Sigma, St. Louis,
USA) #&E L. RJEIZik DNA Thermal Cycler (Perkin-
Elmer Cetus) % {FA L, BZ%UT, 1 HH, 7=—V v 55
T, 24, DNA OfHEX72C, 159MEL, AR 1412
NELT, 25% 4 7 @R LY.

V. PCR EHoHH

PCR & & higiE X 7 DNA BRH (PCR E#) 13, 0.5ug/
m =+ 9 A7 m<A 2SSk BEE® (40mM Tris-HC|,
20mM BEf - PV Y 4, ImM =F Ly o T L UERRE S b
Vv a, pH7.2) df, EBE 100V IZBNT1 %7 H e —R 5N
(EEE, 7)) TESKBDLT-»7c. kB, B8RS
UV FrSvARA LI R—8=)(TFay, BF) ETHFA%vH
Sef FarsERACTHRE L.

Vi. RT-PCR %

Fkte RNA 1ul iz, 50pmol @ 3|75 1 ~—% 0%, 68
T, 157 HOMBMERE, kG Lic. ¥EERIEZ, YEER
JGREET . (50mM Tris-HCI (pH8.3), 40mM HEH{k» v w 4,
8mM #i{b~ %~ 7 4], ANTP % 5004M, 5mM <5+ b Lo
b= (FATAFA2, FKE), V)RR LT - LHEH
(Promega, Madison, USA) 208{7, 225ul/ml &£MmE7 17 3 v
(7Fav), BIUOBIEEEEHR (AMV-reverse transcriptase)
(Life Science, St. Percersburg, USA) 2 B/ ¥ &L RICK (&
&= 20u) &, A22CTe0 IR L THr- 7. RIGKTH, 95T
T 5 oREIME L THETERY RIES L.

WEFEFGHD PCR 12, LLEDZTE L AR L7 cDNA &
¥, PCR RIGAEEYW [8mM Tris-HCI (pH8.3), 40mM #E{k» v
7 L, 1.2mM k=27 %~ v A, ANTP & 200uM, TagDNA
RY AF -2 58M, 056M O 5l 7514 = =% L OF
0.25uM O FUT 71 = -k EDRIEK (£E 100u) FTfT-

M.t

2:°374 .5 68 78910 11 12 M

707 bp
576 bp

170 bp
84 bp

Fig.1. Detection of interferon (IFN)-a2, IFN-8, IFN-r and
human B-globin gene amplification by polymerase chain
reaciton (PCR). Twenty-five cycles of PCR were perform-
ed on 0.5 pg aliquots of genomic DNA isolated from
normal Kidney (lanes 1, 4, 7 and 10), from renal cell
carcinoma (lanes 2, 5, 8 and 11) and from renal cell
carcinoma cell line OUR-10 (lanes 3, 6, 9 and 12). Ampli-
mers were provided for PCR-amplification of IFN-a2 (lanes
1 to 3), IFN-B (lanes 4 to 6), IFN-r (lanes 7 to 9) and
human B-globin gene fragments (lanes 10 to 12). For
IFN-a2, the primers 3 and 4 were used. The sizes of the
PCR amplified fragments are indicated on the right. The
products obtained using IFN-a2, IFN-8, IFN-7y and human
B-globin primers were stained as the 707, 17Q, 84 and 576
bp fragments, respectively. M, Hinc I digest of ®X 174
DNA (molecular mass marker).

7o LA, PCR DRIG4M & B S 417z DNA B O,
B D PCR & & [AERIZTT - 72,

VI. BEMISICHT 4R IFN Al

BIETFHEABRLIA V28— 7 = v v-a2a (IFN-a2a) (& =
Ya, BR) BLU IFNy BB %, AR %, BEKPR
IX10PBA/ml &7e2 X 5B LIc. 20 IFN 28158
., CO#RBES %, 3TCOLRMET Tr MEMMRD 2 ek
Lic. BEEHRIBROFETSE RNA ##HH L, IRF-1 o%H%
RT-PCR iz X h et L 7=,

Vi. SEME IFN O b MEEEMRICHT 2HBRE A RSN

HER

RBRENIZ BT S IFN OREZMRERL, Carmicheal 52 0
FHECEL, Mol kEBROBTEXIFEEL T5 3,
SUAFNFT S = N-2-AN)2,5-CT 2= F PSS V) T A
7 r <A ¥ (3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenylterazolium
bromide, MTT) e FHL T o7c. & b FEEEEEEMAE 1 X 104H
/ml B L, REBRENICC ORER Y 09ml SEL, B
B IFN 5 8E% 0.1ml fnz, 37°CIEEAKMIC 5\ T 5 4R
‘L. TOHIBIREEFE T L — + (Nune, Illinois, USA) = 1 7%
Yich 200p Fo5EL, COBEDS %, 3TCD&MHET TT2AE
fIEEEE Lo, IFN i3, SfEBED 1x10% 1x10°5 11086 Lo
IX10°8A/ml e X 5wl Lic. v vEBRE®R (I, X
) T 5Smg/ml \Z38%& Lz MTT 33 (Sigma) % 1 /247 b
25pl Mk, IHWAREREISEE L. LERYRBIREL, vAF
AR F Y (TN % 200u Iz, LI MTT 7 44
=V U RRE L. £8RHE Immunoreader NJ-2000 (H A1 v
=2y F, BF) #HVT, ME 540nm 12 BT WL E
(optical density at 540nm, ODw) % HITE U7z . HEIMEI R
(inhibition ratio, IR) ICEI S RHE L, WHBBEORNKE %
100% & LizB& D IFN UWEROBREE L BB L L +5 2
LWL DFT ot HWIEHIHIEE OB Wk E kR,

IR (%)=(1~T/C)x100
T FEHIB 5RO F ODsy fE
C : XMBHEDOF ODsy

2 3 4.5 6 7 8 9 10

«170 bp
«84 bp

Fig. 2. Solution of

PCR of serially diluted DNA samples.
genomic DNA (50 pg/ml) isolated from renal cell carcino-
ma cell line OUR-10 was diluted with solution of genomic
DNA (50 ul/ml) from chick liver (lanes 1, 2, 3, 4 and 5) or
gastric cancer cell line NKPS (lanes 6, 7, 8, 9 and 10) and
amplified by PCR. The products obtained using IFN-3
and IFN-r primers were stained as the 170 and 84 bp

fragments respectively. Dilution of genomic DNA {rom
OUR-10 cells: lanes 2 and 7, 27%; lanes 3 and 8, 27%; lanes
4 and 9,-27'; lanes 5 and 10, 27°; lanes 1 and 6, no
genomic DNA from OUR-10 cells. M, Hinc I digest of
®X 174 DNA (molecular mass marker).
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wEehicR R Student Ot BEIC X O R EHAEL T
v, ERESASXUTCTHLHBRLREED D & L.

X b

. PCR EICLZHBE MEMIBKEICHITDIFN BIZFR
BORBIT

EEEas, BRBHEaG, BMlaEliask (OUR-10)
@ DNA 05ug % & LT, IFN-a2, IFN-8, IFN-y % L O
DNA HIBERIGORBE LTHVEe b g7 m e VORERET
AR 75 A < — (IFN-a2 DBEWIE 754 = —3-4) 2
T PCR %47 7o, TORER, BRIEKRD DNA Kl a,
FHLBEE— DAY F (FN-a2, 707bp; IFN-3, 170bp;
IFN-7, 84bp; & FB-Z'm v, 576bp) & LTHRH Ehic (K
1), %7, RISHEFW IFN-a2 & b B-rrEy, Fiid
IFN-8 & IFN-y W83 2 7 5 4 = — % E& LTz ARG
LTh, EWICEE B O DNA ik bht. &5
1, BRPEAER L8R DNA i LT PCR #4974, NILE{E
FORECRT HBHRE * #E L. 55 DNA OFhc
iz, OUR-I0, ZHREMOE DO B L UOHBICB N5 M <
[FN-a2 & IFN-8 OFE{EF 2584 KEL T NKPS @
DNA ##ea i\ 7-. OUR-10 © DNA B# (50pg/ml) %, %
JifF o DNA ¥ (50pg/ml) % 4213 NKPS © DNA ##
(50pg/ml) T2 fEFOBRBHFRLCHE LA DNA BER (£
DNA & 0.5ug) %\ T PCR i X 2B R 61T L7c. T O

910011 1213 14 M

Fig.3. Detection of IFN-a2, IFN-8, IFN-r and human
B-globin gene amplification by PCR. Twenty-five cycles
of PCR were performed on 0.5 ul aliquots of genomic DNA
isolated from 7 gastric cancer cell lines. Amplimers were
provided for PCR-amplification of IFN-a2 and human
B-globin in the left half of the panel, and IFN-8 and [FN-r
in the right half of the panel. For [FN-a2, the primers 1
and 2 were used. The sizes of the PCR amplified
fragments are indicated on the right. Lanes | and 8,
KKLS; lanes 2 and 9 KATO 1 ; lanes 3 and 10, NUGC-
4; lanes 4 and 11, ST-KM; lanes 5 and 12, NKPS; lanes 6
and 13, NAKAJIMA ; lanes 7 and 14, MKN-28 cell line.
M, Hinc 0 digest of ®X 174 DNA (molecular mass
marker).

R, 2150 DNA BOZEN, AV VEEOEL LTHRIZ
., PCR B X O BETORRKPBEHATETH D Z &M
RN (K 2).

® 3wz, e F BRIk 7 icowT, PCRIC X hERK
EETEIOMBL TR ERT. L I rEVvEETF
DI DNA Wik, TXCoMBERC B TRE Shics,
KATO I &0 NKPS © 2 ki 3\ Tk, IFN-a2 % L O
IFN-8 @ F OB DNA Bk (IFN-a2 DHARIZT 5 A < —
1-2, 404bp) RBB LN T, T HLBETORERKNTREI A
fo. IFN-y SEEFOHIE DNA Wi, WFhofaske & 8§
Hahi., chbhBRMiatkoft, BMAE 4k, BME?2
Bk, WRE S kk, KB 1k, BHEME LKk FAE TR LU
wHERIE 1 BicoWTC, FRIC PCR KX 0 BETFREXFH N
teds, WA D IFN BEFLREL Thiehofc. b, 1§
PR HIBTRERARE36I, FRRE BAMR266I >\ T T Lic.
7o#5 L, EEEEEEEM O DNA 12, KSoaikr <Y vEEE
Aps bl Licfcd, DNA OBFR{bak LTz, Licdis
T, 404% 724X T07bp & HBEMIR E el B+ 5 [FN-a2
BIET D PCR I X BMHTILAT sk » 1o, ERIRB IR A
i, IFN-a2, IFN-8 % L O° IFN-y BEFO1#EIE DNA BH 5
TR bR I, BIKE REE2600F 3 6l (11.6%) 12k

1 2M34v5M6?8M9.101112
278 bp
~+-278 bp
.14'477bp

- <592 bp

Fig. 4. Detection of interferon regulatory factor (IRF)-1 (A),
IRF-2 (B), interferon receptor (C) and human B-actin (D)
mDNA by reverse transciptase-polymerase chain reaction
(RT-PCR). Eleven cell lines (lanes 1 to 11) and placenta
(lane 12) RNA were reverse transcribed and amplified (25
cycles) using IRF-1, IRF-2, IRF receptor and human S-actin
primers. The sizes of the RT-PCR amplified fragments
are indicated on the right. Lane 1, MNNG/HOS; lane 2,
HT-1080; lane 3, OUR-10; lane 4, NPC-12; lane 5, T24;
lane 6, SQ-K; lane 7, NPC-TY86! ; lane 8 HEp-2; lane 9,
KATO I ; lane 10, KKLS; lane 11, NKPS cell line; lane
12, normal human ;lacenta tossue. M, Hinc [ digest of
OX 174 DNA (molecular mass marker).

Table 2. Frequency of loss of IFN-a2, IFN-8, and IFN-r genes on renal cell

carcinoma and gastric cancer samples

Number of samples showing negative

Number
Cancer of samples PCR for gene fragments of
tested IFN-a2 ‘ IFN-B IFN-r
Renal cell carcinoma 63 0 0 0
Gastric cancer 26 NT? 3 0

a) not tested.
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T, IFN-B BEFOHEIE DNA A BB bhish - (F F LU SQK, ELV-~LDEHENBED LIz HT-1080 B L U'F
2). VL DREBENED BT T24 12T, IFN-a2a, IFN-r D ¥
I. RT-PCR %L 28FL MEMHR&KICEITBIRF-I, AL, %721k IFN-a2a & IFN-7 AL L, IRF-1 Dz
IRF-2 BEFRE FEF A RT-PCR ¥IC X 0 #RH7 L7z, HT-1080 %5 1 08 T24 1
I[FN-a2 3 L O IFN-8 EBEFOHBIE DNA A 2185 Hhis #W T, IFN-a2a, IFN-y WTFh OQEBIZ & - T IRF-1 D
ot KATO T & NKPS #&s118kD b b iEfaks L U5 EFHENITTELTE D, IFN-a2a & IFNy #HHTHZ LI
e MM Y b4 RNA 2L, IRF-1, IRF-2 © mRNA L IHEHERENEINL T, —F, NPC-TY861 ¥ L ¢
SN BT HEETFHEEY RT-PCR #xHOTHEHE L (K SQK kT, WThOMBEIZ L »Th, IRF-1 BEFO
4). IRF-1 3HifaskEic k- TRAOBEI R -TEH, 11 RAFEIRD ORI, o7z (K5).
¥k 4 Bk (HEp-2, MNNG/HOS, NPC-TY861 3 X ¢f SQ-K) I V. RT-PCR ZIC X 2BE L | EMEIRZKICEITS IFR BE
BWCTTOERBARRBD O, o7, IRF-2 OFEEGETHRE LM FD3IH
RIBRREIC & ) EBOBEILR » Tloiedd, TToMkT IRF-1 3 X 0% IRF-2 DREFRBELMAT L 11D ¢ B
BNCRELBDHN, & IFN BEFORE®C IRF-1 OfFf= fakkds L OB e IOV T, RT-PCR % BT IFR
FRBEELOBCEBEM IR, D mRNA VARG 2BEFREXBET LA (ML), £0
¥z, PCR T LA & EET ORIE DNA Wi D LR MR, MEEKBZL > TRBAOBENRL - T i,
BEATAFVEPICI DB L, BWE TS mRNA OfF# NPC-TY861 BXU SQK KW TIHHEBRILELBAD LRl
B ABRE e cDNA ##IE LTV 5 Z LR R L. Bote. '
. SARMEIFN LR (C & 23EFMeKICH T B IRF-1 OF V. 4B IFN [CL2EBREARHRER
ETFRRAOFHE IFN C X3 RBFEL AN v MEMBE 4 % (HT-1080,
mRNA L€ IRF-1 #FH L C\gh - 72 NPC-TY861 T24, NPC-TY861 & LT SQ-K) w>wT, MTT &z X b
IFN &3 2 RBREARZ AR L HEfT L (23). [FN-a2a
M1234 BES 1X10°8A67/ml LTFOBHE, WTFhofilakc kT
e B i 275 R MR b 7sh o 7o IFN-a2a JREEAS 1X 10484
’ ;__278 bp fz/ml DB, HT-1080 ¥k MTT B %13 % ODsg fEA
i 96.3+23.1 (PIMEHEERE) TH 0, [FN-a2a FHE T
St BB LA (p<0.01) IKIE< , MAHIHIR 616 % & B
. «278bp w A LTl [FN-a2a BEEAS 1X10° 84 /ml DB,
G . HT-1080 3 X O T24 D 282 % 4T71.6%, 52.2% DR H4l
el EARL, BEMEE LTk, /b, ODw Bk HT-
| +278bp - 1080 CH270.746.65, T24 it 112£5.56 T b, IFN-a2a 3
Sl FETIC 6T 5H (& + 2504454, 238199 WL LAE
o78bp (p<0.01) IIEETH - 7.
£ =
Fig.5. Effect of IFNs on IRF-1 mRNA expression. Total
RNA was isolated from 4 cell lines (lanes 1 to 4) treated U AN ABEOEEEYRTEAEE LTRRE S IFN
with IFN-a2a (il x10°U/ml) (B), IFN-7 S}XIUO U/mb (©) 2, BERIECHEV T, RN, EAME, EERR, 5
?lrxiof%?tr);?;tu()g). o ﬁgefzare(\}efs}eo tra:skcri;trilon, theT THE, BRERGEORICLY, o, B, 7, 0D 4EH
complementary DNA was amplified using IRF-1 primers. CHEERTWD. Zh b ERRiEME iz AR A ik
A, not treated. Lane 1, SQ-K; lane 2, NPC-TY861 ; lane Yeie K2R EMES ROV b A DD EDELT, &
3, T24; lane 4, HT-1080 cell line. M, Hinc I digest of ®X B e R R BB R A B LT\ 5P, JER
174 DNA (molecular mass marker).
Table 3. Effect of IFN-a 2a on the growth of cancer cells in vitro
Tumor cell line
Concentration of
IFN-a 2a in HT-1080 (6)* T24 (6) NPC-TY 861 (6) SQ-K (6)
culture medium
G Twen S oy Sy e | oy o
10° 70.7+6.65"* 71.6 112+5.56* 52.2 558+61.9 —14.6 379+36.2 4.5
10 96.3+23.1* 61.6 168+-21.6 29.1 6211118 —26.0 360+11.6 9.3
10° 186+50.9 25.6 165+52.8 30.8 6201+78.5 —26.0 3851+31.9 3.0
10 206+50.8 17.2 193+42.2 18.1 594+97.3 ~20.7 356+30.8 10.6
0 250+45.4 238+19.9 492+73.2 395+47.2

a) Number of dishes.

b) Tumor cells were incubated at the different concentrations of IFN-a 2a for 72hr at 37C. Then, cell viability was estimated by 3-(4,
5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide (MTT) assay, in which optical density at 540 nm (ODg.) was measured.
c¢) Inhibition ratio (IR) (%) = {1-(ODuw, of treated group)/(ODs, of control group)} % 100.

* P<0.01 vs. control group by Student's t-test.
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gtz IFN 13, Rl v A L ARRBEDIZY, Tk
Y, INESY, EREAET I 0BBETTOEDHIRD L
RTVE . AFEORETFIFOREC T, K8 IFN &IETF
DEERFINRE S h, ERORRHM TR EETHEABRL
#o IFN BANERE I, BRICHIL TV 2T,

—%, IFN BT, BHELEET & L TR« Ol
B LT WA TRENARE IR T 5", IFN-a 8I U D
BETHEOFLTHHE IREHER D RFLP @47 T, James
5903, MEB3AESD 66, %7z Grander U3, AMY v o2
M MR3THIR 6 FliC, RBEDTLRETII~T o EaH
ORENBED LRI ERELTVA. BHRBCRTh,
0~13% &EHBE T2 H 5 2350 9 RGBS BETF DL
RHPERD BRI T B, L L Olopade H243, Jififisch 3
BEECTET, IFN OEETFHEOe vy A THD, 42
FEELRACEETAAFAFETF ) vV —hAK) F—+
(methylthioadenosine phosphorylase, MTAP) & 8 L, IFN
BEFFOLOTIRL, TOEBEMERETHEET S
EEMXREL TS, ZD X3, IFN BT OEMGEE
FLLTOBERERLZE LM TV A LRV e, KT
BT, b MEEEARL D CCHEREMEEESIC BT B
IFN BEFOREOEEY PCR Ex FAWTHA, IFN BEF
OBIEEEF L LTOERICOWLWTRE L.

PCR ¥:12 X % IFN OV BETFREOHENIT T TR
Neubauer H¥IZ X » TfFbA T 5. 5ETT -7z PCR DK
S, HHDHEYS I, AUEBGFREEOMNIATES
LT TH -7, LAL, 2EkOBHlakC BT IFN-a2 &
LU IFN-B O e&RENBD LRI INL, B E I RE TR
bbhhishoiz.

FEHEIE R FO#EEFEYZIL, Rb HHX pd3 HEAD L 5
CHiR R s T2 0L, BEBHERT-L o va—n
1% v-6 ORFICHMREELHNT 2@ 22D EHH
5%, IFN o4, Bt sMaE F0EE T2 IFN
B, EEHRE LAY ACHEIT S L, RERDOENR
kT sz et h, b sERERAIIELTVS L
DEFEEINRD. Thebb, BIGEETE L TOBRERKC S
WT, IFN 3Rb BEFH H T po3 BIETFIRE LR - T
BO, BEETORENEERLCEET A REEIEC L
ExHhD. f-T, IFN-a2, IFN-§ DRV FOSREREDI R
BHhhnts KATO Il = NKPS 1ok, IFN @ & 5 B
FEMEIWER O KD, BB LTRSS L
Erxbhiz., —J, BEREDEDLRNILH - ot OO
FakkRElmE B ST, Pl &b IFN E{EFZ 0
L DODBETEWCRE TG0 EE L BN, IFN B{5FH
BHSHEETE LTRERMCEES L v 2 aTERILEVW & &
zbhi.

IFN 28%, ME»SBCELEIRTOHDTIRRL, #F7
DHORB, FIET AN ARYPREADHA b AL VLo
T—@Mw REHFBE XL 59, IRF 12, IFN-¢, IFN-8 53X U°%
{® IFN FEEETOBEFHGAE X » H1005E L L O
DNA 7| (Fmx—%—) KERHCHESL, ZThODEETF
DREFAMH T - TV DY, £06% 12 28H D IRF 2 RE
L, ThFh IRF-1, IRF-2 L &7, MEREVER LT
DT e -2 —2fEEAE L, IRF1 REEEERLEF,
IRF-2 i1EEMEIRF & LT, IFN BEFORBERMICE T

HRTABEYR TV AZ ERPELMRIL T B, F1r,
IRF BEFEHEOREIL, YA VAR L ->THEESh, ¥
B IFN BRIC X » CTHFHEE X h 5", IRF-1 B O¥HHEH
HTPNSECREETHDOICH L, IRF-2 13 8RR L IEH
CRERBATHD?. Ticbhh, ERRETRAMNMK
IRF-2 BMBALIC T o TV B DY, 9 A4 L AR IFN B & b
—i@¥E IRF-1 2MBALCE D, &ilfe IFN OEATH#ER5| &
BIFEGS, MEBENESERFET L Sh TV 2%,
IRF-1 1}, & PRV TRE S REEEHIMEL Tk H™,
BRI Z L, 20 IRF-1 AEISIEE T L LTHrEL T
BT ERRTHRELALRZY, AR LTI, RALE
BBk D 5+, HEp-2, HT-1080, NPC-TY861 % & U
SQ-K 12T IRF-1 OFETRANED LRI T,

mRNA V~_AT IRF-1 2RHF L Tuigd » 7z NPC-TY861
LU SQK, EVAOREAED bh HT-1080 38 L U0
VRADFERIBED BRI T24 122\ T, IRF-1 DBETFRE
BIFN KX - THFEIhBENE 2R L. FORR,
HT-1080 35 &L O° T24 TXBI S RBEOMMAAD b i
7y, NPC-TY861 % L0 SQ-K TIZ& HHLT Wik o1z,
IFN & & b IRF-1 DEEFRESFE S i HT-1080 3 LU
T24 B WTIEWThd, [FN-a2a 128 L TREE AR LIc D
Ebd, IRF-1 OFEFBE N3 5 M0 b8 S B 23 5
EhTWwWBZEAHEIRL. —F, NPCTY86l ¥ & O
SQ-K ik, IRF-1 OEEFRAVFE IV Z LT,
[FN-a2a 125 L CTEREB AR Eich ot &b, ZD L5
HERHES EFCEH LT EELBR L

[EN AAHEREm N sIrE Y, RERmrERA EOLBEE Y R
5oz, MREECHFET2ZERLOKEILAL
ExbhTWwaAY IFN-a 38X 0 IFNB B F*h Fhit@ED
IFR %N LTERAT 2 Z0ZREIL e F TIREARAKICHFRE
LT3, v MEMAKICE TS mRNA LV TORBR
PT-PCR iz k. hEt Lic e 25, NPC-TY86] & SQ-K @ 2
BRIz T, IFR OfEFREGECEDLhEh . U
FofERE D, IFN 2V IRF oRBA2FH L, /42 [FN v il
BEFEIEIE A R B oI, FORTEME LT, IFN &
IFR & D4, BIOTIICHE K Bixfe v 7' V(B2 B B
ELTwahEEZ bR,

IFN 05 T O REMHIESC s TiE, IFN BizF2D b
DDRE L L LI, ZEEY S LIz IRF-1 ORHFENEET
B0, FOBEEHO DI, PN, IRF 5 £ O IFR O#{5
TRECBEMENT L, ThAbOBRERHOERIC DT
SICREARINZBLENRDS S . ¥z, IFN EEEEL LTE
MR E BN ER SR RET 2L, [FR 0BT 2
T EANLEL D, RT-PCR I LA BEFRAOMITIL, 4
BEOBKGHIZLEATETH D, 46, IFN I L2 BHEHEC
BWTTFHEEMLYFHT 55 2T, [FR OBEEFRILE R
T B EERD.

& Fi]

b b EEOEEARG, BROCELACERERS I UE
MR BT A, IFN #EFOREDHFE, 750K IRF,
IRF-2 IFR ® mRNA L COBETFRBA BN L, B
BETFELTOBRCOVWTHENL, ROBREYEL.

1. & M@l 81T % PCR % v iz IFN BEFOXK
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&OFEBTBET 58T, KATO I & NKPS ik T,
IFN-a2 3 X 0° IFN-8 Dl DNA BED Hh$, ThHEE
FoRERENTR IR, Ticbb, IFN 2 X 5 5 THEEN
EWEADORINA, REEECELE LTV 2TEENRELLR
7.

2. RT-PCR &% A\ B3 C, IFN OBFEESLRFTH
% IRF-1 1%, FASKIGE 4 BRIC B THFOBEFRENED
Hhd, IRF-1 2VBEIEEET & UCBEL TV 2 TR
m®Exhi.

3. HT-1080 3 X 08 T24 wwis\wTid, IFN LB X b
IRF-1 DBEFEEIFEINA. T4 MTT & X 2RRE
PR HEREAIC S\ T IFN o LTRSS E R L.

4. —2, NPC-TY861 38X U SQ-K izB\Tix, MEkOM
B X - T IRF-1 0XHFELBHHAT, IFR O mRNA v
SV TCOFERDELBDLRLIr o1, EHIE MTT BB
T3 IFN-a2a WX LCERSETH 7.

Ll ED#ERD 5, IFN ORBMEI L IRF-1 DRBFEFENE
BETHDH, FORBRKE LT, IFN & IFR L O&S, BLU*
RCESRAIR v VLV EEBERBEELTWSEEXHH
7o

# 23

M2 284, HBRHYRE L HRMEBRD £ LSRAE
BEEARIB IR BB PHE R B ) [ KRB 72 5 W SR KE R AR L
BEERRE « RBRERZCRTEOMBLYET T, o, AWROHMT
BHic DR E & LK R WRBHESSAERBLREICE R
HOBERLET. ¥, FPHROETERL, BRI BHELHE
¥ LHAHBHERE, BR—ASL, SIUKRAESHEECEY
TV E LEeSRAEAAFEFTHERETERR A0 X D FEfv
TeLET. I, SREHUBELHEBIEZED ¥ LeSRAEERSE
B 2 ANERBOER, SRAEERRWRSHEREHL, RNE
BB R BRI EE, OURSRAENAFER LERE RO BT
Bllsm L EFET.
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Abstract

The presence/absence of interferon (IFN) gene deletion in human cancer cultured cell lines, the clinical renal cell and
gastric carcinoma tissues was investigated, and the significance of this gene as a tumor suppresser gene was discussed.
Additionally, in the human cancer cultured cell lines the expression at the mRNA level of interferon regulatory factor (IRF)
and receptors specific for interferon (interferon receptor, IFR) were analyzed, and the carcinogenesis suppressive
mechanisms involving IFN was studied. The polymerase chain reaction using primers specific for each of the IFN- « 2, IFN-
8 and IFN-y genes was performed in 30 human cancer cultured cell lines, 63 clinical renal cell carcinoma tissues, and 26
gastric carcinoma tissues. With the exception of the 2 gastric carcinoma cell lines, KATOII and NKPS, each IFN gene was
detected in all of the cell lines and clinical carcinoma tissues. In KATOII and NKPS, amplified DNA fragments of IFN- « 2
and IFN- 8 were not found, suggesting deletions of these genes. In addition, the expression of IRF-1, and IRF-2 mRNA in
11 human cancer cultured cell lines including KATOII and NKPS was analyzed using the reverse transcriptase-polymerase
chain reaction. The level of mRNA expression varied in the individual cell lines, while no expression of the IRF-1 gene was
found in 4 of the 11 cell lines. On the other hand, expression of the IRF-2 gene was noted in all of the cell lines. The
induction of the IRF-1 gene by IFN was studied in NPC-TY861 and SQ-K not expressing IRF-1, and HT-1080 and T24 with
low and high level expression respectively. By treatment with IFN- ¢ 2a or IFN-y alone or in combination, IRF-1
expression was induced in some cell lines but not in others. In the former, in addition to the finding of expression of IFR
mRNA, in vitro sensitivity tests were performed using 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide, MTT
assay, the results of which showed sensitivity to IFN. In contrast, in the latter, there was no expression of IFR, and only low
sensitivity to IFN was found. These results suggest that the induction of IRF-1 expression is important in the inhibition of

cancer cell proliferation by IFN, and that the binding of IFN to IFR at an earlier stage and subsequent signal transmitting
mechanisms are involved.



