Tumor Necrosis Factor a and Interferon vy
Synergistically Induce Interleukin 8 Production in
a Human Gastric Cancer Cell Line through Acting
Concurrently on AP-1 and NF-kB-like Binding
Sites of the Interleukin 8 Gene
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Tumor necrosis factor ¢ & Interferon v I X%
v P HEMakes T s EENS vE -1 F 8
BE LR O 4 F A F RO

SRAEVAFRIABE CEfE | B EHER
- | -
CERL5 % 1 A20H %)

4w r—mA%v8 (nterleukin-8, IL-8) i, FFhERICH LTEILYE - BYLEMERTEMC, FEERPTV V3R
R LT HELEREETHY A b 24 v ThD. L8 1%, KEEY A 21 v THHI V&7 4 % v 1 (interleukin-1,
IL-1), EEE#EEFER T (tumor necrosis factor, TNF) 7e EORIBIc X v, BER/MEB~s7m7 7 -V B SMESEM - AR
mm-¢9+/ﬁ4r-x#v#&AﬂﬁtE%k&Mﬁ#%ﬁiéhb:&ﬁﬂ%hfv%.Kﬁ%fﬁ,ﬂAmTwm
TNFa+A V& —7 = v v % < (interferon gamma, [FN7) oORIMIz X b, e b BEakS L8 EEFEERYETELE
T TRE L. SEE - e+ BREMETKE 9 birb 8 oMbkt LRI, R L8 BEHOEAFTENLDONDLZ &
P RENER (enzyme-linked immunosorbent assay, ELISA) & X hfERE S hufe. S HIC MKN45, KATON #3 Usb¥kk
¢, TNFa+IFNy X b IL-8 BEOOHBEWEATENEE I, £ T MKN4S A AT TNFa+IFNy X 5 IL-8
HHET OB RSB OV TR Uiz, [L-8mRNA DORBI S TEH Lick 25, IL-8mRNA OHRHREH L BE
2h, LrLEASBHERTHSL YA 7R Y IFLI>Th Z OHEWRBIIAEI W, o 7. E 5K, Scatchard
TA S IFN7y 13 MKN45 fRo Mg = o TNF SEGORCEMECELE S 2w &BHBL, & NHEDEEND
IL-8 BETFOMHBHRIEFTEN LV 275 —OF(LENS SRk LEOMEERN Y 7 F A EEROERLCE SV THD
LA LY. Xbi, b L8 EMEFRBECHEST ABETREARYEL DNA 77 724 BPRHALLIRT V7 ==
2L TFEFNFTF VAT =T —+ (chloramphenicol acetyl transferase, CAT) LW S5 A 3 i MKN4S K EERZFEAL,
MlamEs o CAT FHElELcE IS TNFa+IFNy 2 X b CAT EHOHRNBE,NBESh. Fio, &} IL-8 &fx
F  OEERTERORRE ARG F\ 7 CAT 7 » 21 OFR2HL, vt IL8 WHET EO AP-1 35 X O NF-kB #& A&
§FI7 TNFa+IFNy X 3 IL8 BETOHRNER L TW5E LHVHBA LY. B, FAV TP T oA ID
TNFa+IFNy 2z bEERBMIICRKEES TS APl 3 X 0° NF-kB BEAQHRMCEETHZ EAHB LA, Binb,
bt EEEaRETH 5 MKN4S i3 TNFa+IFNy K & AAEM IL-8 EAFE L, TNF ZREORCHAN:OELE
ey, BEERFOHEBHERLCRRTHLOTHH T LAVABI L.

Key words [ v#—wnA4*v8, B, TNFa & IFNy Xk AMESR

K T 0, EESERANR L0 O B mEROFE SR
FRT LD, ZOESEEEAOROERENERCOVT
REROEVELZAHATHSDY. TOEBRIICEBLLT Y ¥
NEROEREEE L BEOTEMEET A En DY, HAFD
DIEEENE Y v -<Bk (tumor infiltrating lymphocytes, TIL) % 8
BN TR, EN(LEY, BBERHCR ST HRTRERE
BRABRTLAETY, —F, BEEHEcEE T2 =7 =7 %~
MEORE &+ OEEREEFTOWTORNN D, RET v
FAORREBBEEO RRNEE TR HEERRM THFR
B MERAEGLT AMMERERL, 4HAECI CDY
T Y voEkA, 6 HBEICIE CD8Y TV v BN ELLLES.
ZOD &S Y vARBECEEERI O RRAEET S

T Y v ABEERTHEEL T2 Z EAREIh TV 5"
XHIZ, T o b ARESYHCESERNCE T, i
RIRASSAPEN D=7 = 7 & — M BT b EReEE
BRI LTVAI EARREI A, Lk - T, REHRE
BEEAE 2D > 2 CEBRFA~OH REREBRLHHTL
LEEARETHLEEbNS, L8 L, iR TY v
Bz LCEILEREETAY A P oA v TH WY, B
MEg~7m 7 »—o - EEGHEIEME - nEREME - 775
JHA b AEVEY AEEB IO OhO e b EFMRRK
IR AL EA TORMBHHEEINDT LEAALATY
599 L L, IL-8 ik, Thbilk v EHNCRIELEIHhT
BHE, w4 by - LyFyv - IL-1 - INF - REERES - v 1

Abbreviations : bp, base pair; BSA, bovine serum albumin : CAT, chloramphenicol acetyl transferase; c/
EBP, CCAAT/enhancer binding protein; DTT, dithiothreiol; EDTA, ethylenediamine-tetra-acetic acid 2Na;
ELISA, enzyme-linked immunosorbent assay ; FBS, fetal bovine serum ; IL, interleukin; IFN, interferon;
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ANARZUDETHEBAORBC L hEEVFHEIhDZ L
BREIATVWEY, AR TI, BES~OBMKBEERY
BEAT2E—BREE LT, B o1 b a1 VIR - REHE
B L X b EEMIRaE A IL-8 R EAT AT EEI DV
TRETBEDKE, ¥4+ s4 vFI¥ (L-la, TNFa, IFNy,
TNFa+IFNy) iz kB & + BMiagkic 815 IL-8 BEADEE
FHOFEFRBRENCES VRN L. 4ERE LI EA
¥ OBk IL-1a, TNFa, TNFa+IFNy X b IL-8 &
BArvELSET L LAY L. eh THEHET TNFa+
[FNy it X b IL-8 BROHERMNESFELRD oD, RRH
X BERE L-Lic R 5 IL-8 RIZT OHRHR B A HBR T
oW d G FEERILBN 2T o7,

MEE LU FHE

1. S

W&, e b BEMEEE9 K MKN4G®, KATOLDY,
NAKAJIMA™, NTAS", ISLS®, KKLS®, NKPS (&R K¥EH1HA
BoRATA R, R4 & b #th), MATSUURA, HAMADA (&
MER A, BABLX VS ¥ 5 ¥FEB{LFRIELTE
(fetal bovine serurn, FBS) (Hyclone labolatory, Logan, UT,
USA), ==V v 100ug/ml, »F =A<~ 100ug/ml 8I
Zag v 2mM/ml iz fc RPMI 164055 %W (H KRB,
W) wT3TC, 5% CO, FTEFE L. MKN4S IFERB R
Ihxbhi{E{LEgR, KATON, NTAS ik, FHIZERMAE
7, NKPS, NAKAJIMA 12, iR cBEORKI D2 bh
TS L EVERAE, KKLS BiER Y v AH#il X b Z bhlckIL
75, ISLS 12, BB Y v ABRI b 2 bR HEERE TS
5.

I. RNA OR¥L LT/ —HFTAYTF 125

£ RNARZT7=2vatovTR— PRI M L. £
RNA #& 10ug/ml ARAATAF e F6.5%M1 BT HR—A
P ETI00V, SEERKEE, =trerr A2 VT
L v (cellulosenitrate, Schleicher & Schuell, Dassel, Germa-
) Cr3vA7y—Li, Fr—7& L THWR IL-8cDNA
BIOe bt BT 2F vk, *PACTP kv F 751 A%
(multiprime DNA labeling kit, Amersham, Buckinghamshire,
England) TEH LK. AT vy 74 E—D 4 TV XS
H— g VIZR2T T, "M TV XL E—¥ 3 VHIL, X
Denhart ¥, 50% =/ A7 3 F, 0.1% Sodium laurylsulfate
(SDS), 5% SSPE (1 x SSPE i%, 0.18M NaCl, 10mM V v
F+ +VYwa, pH 7.0, 0.1mM ethylene diamine tetraacetic
acid 2Na (EDTA) disodium salt X h7z%) OER» S5 HD
R, 16~200f~1 7Y X4 X Lkctk, 0.1% SSPE,
0.1% SDS TE#L, —80CTA—- LA ITT7 4 — LT,

. ELISA %%

0.05MEEEE ¥ (pH 9.5) 1T 0.5xg/ml K HFRLIH
IL-8 £/ 7 r—Ffifs (WS4) Z6R~NVI =i (8 —F
L — b (Nunc, Copenhagen, Denmark) & 1 ¥ = Bz b
100ul SOEEAL, 4°C, —Kof ¥ o <— LEM{bE, %
¥ (0.05% Tween20 0. 1MV vEEHELF Y 74

*

(phosphate buffered saline, PBS) (pH 7.4) W T#E# Lok,
1% w77 3 v (bovine serum albumin, BSA) (),
+BR) 0 PBS % 150ul EEA L, 37C, | BEKILI®ET v o+
v IR ote. RO, vy I rkinx, —B4TT
A=t Ui, Bk, 2&HELLTINA) =51
v 7Y a— ) (FIXHEE, AR T lug/ml ZFR LA E b
IL-8 oK) 7 e —FAiifsEEAL, 28HE, 3TCTRIE
BRI, RETNHYT7 2 A7 7 8 —EEHR LY VFEH
t (Code 6500, Tago, Inc., Burlingame, CA, USA) #0.5% 8
PBS =T 1 : 10000/ L, FEEESTC, 2BFMEIGS ¥z,
BHIC, 0.5mM ik 2%y v aIMP=8/7 -7 3 v
(pH 9.8) % Img/ml KFHE Licp- =t r7 ==—L Y VEH
REZBLLTEH Y= VENEL, BRECCOFRIGE R, 1
N® NaOH W TRIGEK TR, 4 7v 7V — PV —&—
(MPR-A4i, Y —, ) 2T 405nm CHT5BKER
E L. )

V. 79X F

E—x 7 Y VEIREMAS 5 BRI A TO - 1481~+
44bp OE IR FD IL-8 WIET ED EcoRFHind Il 75 72 v
F% PUCIY w7 7 —v L, HYHIBRRE CABE, &
BRI RSY T =T =N T EFNDIS VAT 2T X
(chloramphenicol acetyl transeferase, CAT) #&fx D BFRBAMK
WO ERICAEY V) v i — I EET S PUX-CAT ¥ 7 7
r—v L Txbhi®.

V. RIEFHEAL CAT 7wt A

Tris-HC! f&#isE{tF + V ¥ & (Tris-buffered saline, TBS)
Iml & 75 &3 F Sug & diethy! aminoethyl-dextran (DEAE
F* 2 b5 V) ORAEY, TBS 12T 2x10° ff/ml ORECH
#ekE O L MKN4S Miflao <Ly PiZINX . 304 E|TA
VE L=} LD, FOU .y b BEMEFO RPMII640 B
s, SLU— PEB L, 3TC, AR RIESR L. HRH%E
A b VTHIBL, SHCUREEELCOD, PBSICT
Hede, MxEIR L. BER+eY -1 ¥ — TRk LB
L, OO LY CAT B oRIEC A7z, CAT il
Shtc LD 50ug VT, Gorman B O FEICREWHIE L
. vV AL LERB e 57 —TRAK, 127
FEAF T T F LI N r7rTF V7 2 =3 — VOKK
wER LK.

VI. DNA 7545 4 FOFE

LTFDODNA 7572V HFEL, YL Y 7 7T v 2 1
V7. IL-8 METF LD —83~—69bp DA CGTGG-
AATTTCCT ; IL-8 #EfF LD —133~—166bp DIFHEF,
GGAATTTCCT ; IL-8 #fEF LD NF-kB EBZBHEI™
3% (GGAATTTCCT); £ &/ 7'& 7 ) ViE{ET LD NF-kB #
£EF®, 3x (GGGACTTTCC); IL-8 ;#fZ T NF-kB #EH
WA T Jo 1T BRRI R, 3X (TAACTTTCCT); AP-1 &
#ME P, TGACTCA; AP-1 BHEFIORRERME, 3X
(TATCTCA)

V. #7679 €4

MKN45 #ifa® &1 +h 4 2T 3 BEHE#I#E, Dignam

MHC, major histocompatibility complex; PBS, phosphate buffered saline; PMA, phorbol myristate
13-acetate ; SDS, sodium laurylsulfate ; TPA, 12-0-tetra-decanoyl-phorbol-13-acetate ; TBS, tris-buffered saline;
TNF, tumor necrosis factor; TRE, TPA responsive element
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BOHED R R R Ui, SRS dug
#HL, DNA #&#E%¥% 20mM HEPES % pH 7.9,
75mM KCl, 2mM MgCl,, 0.2mM EDTA, ImM dithiothreiol
(DTT), 10% glyceral, 2% polyvinyl alcohol, poly (dI-dC)-poly
(d1-dC) 3ug) Lk ETIOHREIRIGEE® DL, [L-8 EIZF LD
—133~— 116 KEH L7 e — 7 L I HLIBFHBRTR
HXet. A —83~—69% B L, DNA REEER
(20mM HEPES #&#i#% pH 7.9, 40mM KCl, 2mM MgCl,,
0.2mM EDTA, ImM DTT, 10% glycerol, 2% polyvinyl
alcohol, poly (d1-dC)-poly (dI-dC) 3ug) LRGSR, RIGHK
AUV T ZIAT I FFLCTERKBH®R, A— V47
574 —L7k.

WI. TNFo RBFH#EET v £4

6 7 Mifake#®% o L — + (NUNCLON, Nunc, Denmark) &
MKN45 filax k4%, [FNy (1000U/ml) < 1 RefElRIB L 7.
FOH%, HELEYRELUEHEORER TNFa OFAETH
IO T T Pl B TNFa (49.44Ci/ug, 1Ci=37GBq,
Amersham, code IM 208) &#&1ir 1 % BSA, 0.02% NaN; n
RPMI 164085 1ml & 2 BERI3TCIC TR E . 1%
BSA, 0.02% NaN, pn RPMI 1640% CTEE##E, 0.1% Triton
X-100 %41 PBS &HK 3ml ¥ inx Mz BEEML, v 2
Wy R — TS EE A WE LB bR ickE R % Scatchard 4T
L.

B &

1. b BERRENSO IL-8 EEHE

v F BiEMEE 9 Mk g, [L-1a (100U/ml), TNFa
(100C/ ml), IFNy (1000U/ml), TNFa (100U/ m)+IFNy
(1000U/ml) & HIBMA 4SRRI B OMiniER EE+ O IL-8
ErgELs ey ELISA #HVLTHELLE. NIRRT IO,
MRl ss X8 [FNy B iz s A e IL-8 BAOEALSHE
iz b hieh 7, IL-la, TNFa, TNFa+IFNy ORIEIC
I 9k 8 BT 1 ~1dng/ml ORFT IL-8 BADELFE

AGS
MKN45
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Fig.1. Levels of IL 8 in culture supernatants from gastric
cancer cell line cells stimulated with either IFNy (1000 u/
ml), IL-1a (100 U/ml), TNFa (100 U/ml) or TNFa (100 u/
ml) plus IFNy (1000 U/ml) for 48 h. The IL 8 content
was measured by ELISA. These data are representative
of three independent experiments performed in duplicate.

NEE I hto. ¥4, TNFa+IFNy RIBC X 5 HEEM IL-8 B
A:3EM A MKN45, KATOD, MATSUURA, HAMADA O 4 ¥
CEEIN., FITohbAbhbo EVEARBDEN ST
MKN45 ## T IL-8 OHERWEEFERTY 0 FEWF
BV R4 L e,

M2 a, bmd ks MKN4S #Rickit % IL-8 BHOME
AR AL, [FNy (1000U/ml) OBRiz TNFa 1U LLET,
¥ 7 TNFa (100U/ml) T—EDKE, IFNy 10U/ml Ll ECEE
Antc. &1, TNFa+IFNy 2B 3 W48 X b MKN45 fifass
BRI AR ESR L8 BEaEnEESh, L2
RlE CEAERIRACHEMLE.

1. MKN45 #MRBEERPOEMERERETS IL-8 DOF

E

R D MKN4S Ml BREEY ~ ) v a5 2% bbb
TESER L, ZhbOFFREEEECOVCTARL?. ¥
3WRT L 51 IFNy B TR BEEERRIABD bhish - o
75, TNFa o & » EWAFE Sh, TNFa+IFNy Tk
BAQCEMRIN L. E5K, ThboFhREEFEER
IL-8 @/ 7 v —FAfith (WS-4) OB& & bl

—a—  TNF alone
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P d
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Fig. 2. Synergistic induction of IL 8 production in MKN 45
stimulated with either TNFa (1—1000 U/ml) and IFNy
(1000 U/ml) (2) or TNFa (100 U/ml) and IFNy (1-1000
U/ml) (b). Cells were cultured for 48 h and IL 8 content
in the culture media was measured by ELISA. These
results are representative of three independent experimen-
ts performed in duplicate. Data are expressed as meanzt
SE.
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HEh, = v Fe— A4k GZD) OHENTRMH I T2 &
2b, MKN4S Bk b EAFEE Xhi L8 BOXAWERLE
THZEMHBAL, X512 TNFa+IFNy i X 24850 IL-8 &
EFBEIEYERD LV T ORI hic.

Il. MKN45 #(Cds+3 TNFa+IFNy (C&3 IL-8mRNA

DERORAFY

TNFa+IFNy iC X % M5 [L-8 2 473 78 [L-8mRNA %5
DHEEES>TVINE SN ERETH LD, ZRWHED
RNA L) —HFvru 5,4 vrikfiltot. H4KR
X512, [FNy B2 IL-8mRNA OZBRBEI hicd -

C.l.

TNF  TNF+IFNTNF+IFNTNF+IFN WS-4 3ZD
+ +
WwSs-4 32D

Medium IFN

Stimulations

Fig.3. Neutrophil chemotactic activity in the culture
supernatants from MKN 45 stimulated with either IFNy
(1000 U/ml), TNFa (100 U/ml) or TNFa (100 U/ml) plus
IFNy (1000 U/ml) for 48 h and separated by a heparin-
agarose column. Supernatants of MKN 45 stimulated with
TNFa plus IFNy were evaluated for chemotaxis in the
presence of anti-IL-8 monoclonal antibody (WS-4, 10 ug/
ml) and control antibody (3ZD, 10 #g/ml). The chemota-
ctic index (C. 1) expresses neutrophil chemotactic activity
in the culture media of stimulated MKN 45 cells relative
to the neutrophil chemotactic activity in media of
unstimulated MKN 45 cells. These results are represent-
ative of three independent experiments.

Fig.4. Time course of the induction of IL 8 mRNA in
MKN 45 cells analyzed by Northern blotting analysis.
MKN 45 cells were stimulated with either IFNy (1000 U/
ml), TNFa (100 U/ ml), cycloheximide alone (10 ug/ml),
TNFa (100 U/mg) plus IFNy (1000 U/ml) or TNFa (100
U/ml) plus IFNy (1000 U/ml) plus cycloheximide (10 ug/
ml). These results are representative of three independent
experiments.

725, TNFa iz X b IL-8mRNA OREBITEEI R, FBIIH
BHEOSLBIE bEZ D IRRETY -2 1E L. EEH,
TNFe 4 0.1U/ml Ll kT IL-8SmRNA O RBIzEE I 1,
100U/ml CRABEC -7 b L bBEERELTW5 .
TNFa+IFNy &2 X b mRNA O %H i TNFa iz LT
2~ JfEWRB L, 24BER ¥ THE X hi. TNFa+IFNyic kX %
HER IL-8 EAEFE L, IL-SmRNA OHFENREMBLLE>
CEAHBLA. Lrd, ZOHEN mRNA ORBEAER
BHEERTHBFA 7 e~FH I F (10sg/ml) OB L L -
THEEEI RIS Z Ed D TNFa+IFNy 12 X 2 /HFEM IL-8 &
EFECIFLLRBEAARYDHEE Lig 2 EAVHBE L.

V. IFNy (&% MKN45 R+ TNFa SRE~OY

E

TNFa+IFNy & & 2R E IFNy It L 5 TNFa 2454
DREBHACERT 50 BB T DCTERERET »
A T o7, IFNy @Rimz &5 MKN45 #ifafE o TNF
B~ DT] B TNFa OfsA1E IFNy SERINERC 7
&b 6BERDORISTRELA RV &, M4KRLE
X 5% TNFa+IFNy iz X % IL-8mRNA DR HT 1 5 B
1 BEREILIAAS HBEI N T WO T, [FNy MU O B a5
1B L Lz, ®5® Scatchard = o FAART X512,
[FNr AEHE I CKRLBEHOMTERZX AL AT, & dic Kd
fE 97pM T, MfaB 7z b OZBERIZT0BETH 7. Zhb
DFER L b, IFNy i MKN45 i D TNFa SREGEOKLE
MBS WZ ERHB L., Tihbb, 2O+ §
AR MKN45 Bz 3613 5 TNFa+IFNy 1 & B ED
IL-8 EEAFHIC I IFNriz £ 2 TNFa Ao B MRS S
Lz EHB L7,

V. TNFa+IFNy [T & 3 IL-8 SRGFOHENHRBICEEST

IEERAMERORE

TNFa+IFNy X % IL-8 BEFOHENERCHEET 2
5' EMBMOBERMERLIRET 50, IL-8 EEF LD
5" EMRMORKKERES HRRERED DNA 7572 v

0.4
(]
20
N
» AN —6— IFN - untreated
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Fig.5. Scatchard analysis of TNF receptors on untreated
(open circles) and IFNy-treated (closed circles) MKN45
cells. Both untreated and I[FNy-treated cells were
estimated to possess 7,000 receptors per cell with a Kd of
97 pM. These representative data are from one of two
independent experiments.
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P ZAAL CAT BB TS5 A ¢ e MKN4S Ml B G TE
AL, M K @@ CAT EMrflE L. 5 Lif
—1481bp T TORBEC BT, —161CAT, —133CAT
TNFa+IFNy & n b o 2 b @\ CAT EieFH L.

1481~ —161bp DRI IEM: ORE FREAAMERIFAET
FIENR DB O LA, MEERT LK,

_133CAT & —120CAT ORICARC CAT EHEAET Lzl
Lk, BEBHL —126~—120bp KHFETSH AP-1 AERT
2 TNFa+IFNr iw X % IL8 i FOBMLERTHH T L
REBRIhi., 51, —94CAT Tz CAT BHOF
ERALRBDIERL, —85CAT IR\ TIEEEENH
H3HT Ehb, b gHERERRERC 31T IL-8 DEEF
P LEEEIATVWE, 8EH —94~—8lbp CHEETS
CCAAT EEFMEBRESESD (CCAAT/enhancer binding
protein, C/EBP) EMBMMIISEETHD LEX LI,

¥7-, AR 38\ T —80~—Tlbp KHFFET 5 NF-kB BE
SRR TS IL-1/TNF/phorbol myristate 13-acetate (PMA)
RIGHEERE LT C/EBP AL & bic IL-8 RIEFRAKL

AP-1 C/EBP NF-kB CAT

-126 -120 .94 80 -71

133 CAT
-120 CAT
.94 CAT
-85 CAT
-94(*-78/-71) CAT
133 CAT

AP-1 C/EBP NF-kB

@ : mutant

BETHD ZLARAEINATE D, Th 3EROKEAZS
®F2t TNFa+IFNy 12 & % IL-8 EF ORTHFEZIC BT
53500 EBHT B D AREAMEEEY R ) RER
TREVERL, Migso CAT BHELXHELL. AP1®
X0t NF-kB &SR8 5 AR RERB 1 TNFa+lF-
Ny wkbhZFHE&hic CAT EHdZHCED I, C/
EBP RRHEFIC B 5 AERERGIER cBBLERT
Mot CRhBOREEMNS, AP-1 % LU NF-kB BEAZBE
5|} TNFa+IFNy iz X % IL-8 SBETFOHEORFECEES
THZERTRB I

V. EEAMERICERNICEST IRER

L8 BEFORENREREE L, ThbEERIRECH
BRICRESTORERRELMCTHIDI, YAV T Ty
e f Bflrot. ¥F, vt IL8 #BETFO5’ LHKD
NF-kB K% (203l A 3 #E S 5 — 83~ —69% “P TRIBEER
L DNA Fu—7& L, 3EEIRBEOKMLEERIGSE
fo. BT aloiRT X 5 RIS SO IFNy BETRAV R
Wb TR E A kOB R & D, TNFa & X hFicies

a
CONT
IFN
TNF
TNF+IFN
b
T T 1
10 20 30 40

CAT activity (%)

Fig.6. Determination of enhancer activity using chimeric CAT genes. a, Identification of TNFa/IFNy response elements in the
IL 8 gene. Deletion mutants of the 5'-flanking region of the IL 8 gene were inserted into CAT vectors. The chimeric CAT
genes were transiently transfected into MKN 45 cells followed by stimulation with either IFNy (1000 U/ml), TNFe (100 U/ml)
or TNFa (100 U/ml) plus IFNy (1000 U/ml) for 24 h prior to harvesting the cells for CAT assay. b, The role of the nuclear
factor binding sites in conferring the synergistic responsiveness to TNFa plus IFN7 stimulation. Several mutant DNAs were
synthesized as follows: AP-1 mutant; point mutation in AP-1 binding element from the IL 8 gene (—126 to —120 bp)
replacing TGACTCA with TatCTCA, NF-kB mutant ; point mutation in NF-kB like factor binding element (—80 to —T71 bp)
replacing GGAATTTCCT with taAcTTTCCT, C/EBP mutant ; point mutation in C/EBP like factor binding element (—94 to
—81 bp) replacing CAGTTGCAAATCGT with agcTTGCAAATCGT. CAT reporter genes with these synthesized DNAs
inserted were transfected into MKN 45 cells and CAT activity was measured using 50 wpg of cell extract by the method
described by Gorman®. After thin-layer chromatography, radioactivity was determined by bioimaging analyzer, These results
are representative of three independent experiments.
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A

VFIOBREAY P L2 650HEIEESh. Ebi,
TNFa+IFNy TRV FIRELLEVWSDOD, A v F ik
TNFe FIBCH L CL. TEOMBE R D, ZhbBEAE],
I, et IL-8 BEF LD NF-AB #EADBETILRE S »
70 v e ERETFEFERT (NFkB) BRSO+ ) T=—%
LBV AR ERIE TRIHABOHENELHEI DD
LT, &b IL-8®ETF LD NFKB BEARHBEFIORR
BERELORETCHAEIhisnw 2 Enh, ThoBESE],
I %ERTHBEDE NF-kB #EATHA L EL R, ¥
7o, R AP-1 BBRBRFINHFET 2 —133~—116% *P TK
WEEL, DNA e -7 LT, LAY 717 9w eA %
o7 (BT b). IFNy 88X 0 TNFa BTt A v FIRRT
BEEEOHBIAShinh » 7cht, TNFa+IFNy i X b #2.5
EORSEOMBIREINT. Z0ESHBIIE, APl T
Bl #1 (12-O-tetradecanoyl-phorbol-13-acetate (TPA) response
element, TRE) & DHEASIRERIG CIE GO ZLHE
FEIhH0H LT, RRAERGLORETIRIEE I ARV C
L LEAERIEZBRTEKERT APl THBEEL LA
. IRBFANYT YT 9t DFERD S, TNFa+IFNy iz &
h AP-1 8IO' NFkB #EBARTAFNERHCHETEX
h, ThEhOBEFRAFRCHESL IL-8 BETFOHRMNSR
BadiebT o En¥mELL.

a

% =

1. £ NBEMBEASOD IL-8 EEHFROESE

O REREBEARENTRC L Y, BEREALEKTTY
VREAETHD, TOEROFTELBEOFHRIHETEC
AT - HEDY - Y - BREGE R LD o0
DEFECECTHEINTWS. LisLicns, BERF~D
UV RERBEBEFIIVCERTSBAS R LRV w. —
7, BEEBERT~OFHROBEM,, IL-1, PSK, 0K-432 %
BLDETEHA L AA v - REFPIRECL - T0ERI S
HEEREI Ay — FD5E&L7eh 552 %9, IHH
RPBEIEESIG O & RO i b FhRNEE
T RE R R AR IR TV B,

FRRICE T, e+ BEERARREAT IL-1a, TNFa,
TNFa+IFNy OBz X b IL-8 #EAFE TS Z &L AHH
L, ¥4k TNFa+IFNy 12 & h #HFHC IL-8 A EEAER
Ihde. IL-8 X, IFhEk - TV v _BRICE(LES R H T A1
AL THBI, BY, A b A UREER AR
LoTOEBZ LR S EEFOREMC, FEMas» s
EEFEEIND IL-8 NESBRIMCRIET 5 QmikFH il &
L, OWTRHAESRFRIGEHB L, BEOMMSERY =
VIR LTWAAEENATRE IR,

b

Fig.7. Gel retardation assay. a, Characterization of nuclear factors binding to the region at —83 to —89 bp in the IL 8 gene.
#P-labeled DNA fragment (—83/—69 bp) (100 pg, radioactivity 3x10* cpm) was mixed with 4 g of nuclear protein extracts
from MKN 45 cells stimulated with medium alone (lane 2), IFNy (1000 U/ml, lane 3), TNFe (100 U/ml, lane 4), and TNFa (100
U/ml) plus IFNy (1000 U/ml) (lane 5—8) in 20 ul of binding reaction buffer in the presence or the absence of unlabeled DNA
fragment. Specific protein/DNA complexes (bands, 1 and II) are indicated by arrows. b, Characterization of a nuclear factor
binding to the region at —130 to —116 bp in the IL 8 gene. *P-labeled DNA fragment (—130 to —116 bp) (100 pg) was mixed
with 4 x#g of nuclear proteins extracted from MKN 45 cells stimulated with medium alone (lane 2), IFNy (1000 U/ml, lane 3),
TNFa (100 U/ml, lane 4), and TNFa plus IFNy (lane 5—7) in 20 ul of binding reaction buffer in the presence or the absence
of unlabeled DNA fragment. Lane 1: the labeled DNA fragment alone. One DNA/protein complex (designated M) is indicated
by the arrow. The mixtures with or .without competitors were incubated for 10 min on ice prior to the addition of probes.
After a further 30 min of incubation at room temperature, the samples were electrophoresed on a 4% polyacrylamide gel. Gels
were dried and autoradiographed, and the retarded DNA/protein complexes were quantitated by a bioimaging analyzer. These
results are representative or three independent experiments.
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I. TNFa+IFNy (o4& 3 IL-8 B FOMRAE LR

fF L b, TNF X 2BMBBELIUD [FNr X3
TNF EROHRAMERIE + IAESRIGE B TRE SR T
272V, TNFa+IFNy 12 X 2 HENERLEF 2 VTho
ERRVAT ALECTEHBA I h Tz, TNFa+IFNy 12
LA EOKR T, IFNy X5 TNF L& 7 % — D%
HEABET AL OHBEDH B0, BT LI TNTOMME
BYTITE Db TikicW. B, Pober 52X iE A KR
FOFTEMABEASBEFHAE (major histocompatibility
complex, MHC) 7 5 & 1 Bz 1% TNFa+IFNy i X 54
FHREHEBRIRCOVTHRE L, Z0ksT TNFa+IFNy
X HHERESE L IFNy Ik k5 TNF ZEEORLHIN 0L
bwlBET 50T, MHC 75 % | BEFREBEC BT
AEEOFERILCER TS Z LWL Lk, SEOKRE
53, IFNy 11, MKN45 #ifs £ TNF ZREOKLERNEC
Blbr 5 %27, TNFa+IFNy & X 5 IL-8 OHRAIEAFEM
BEFOBRUMOBME T tbh T b Z EANELM Lo
fo. ¥7-EEWE, mRNA OXERROWTHRH TR
A, IFNy B K I OCFABHOM THARCER A LR
Bot. IBE, ¥4 27e~F4 3 FOLBIZE>TH
[L-8mRNA OHFMERENEES hisv 2 Enb, Sl &b
TNF SEEOF IR & OFhBEEABEEE Lisu
LEZBR.

AP L h, Bk TH B MKN4S iRz 3135
TNFa+IFNy @ X % IL-8 BETORFENENLCE ST 5
FRMGERYFE L. 12, b b EMERETaL, 8387k
WX IL-8 BIETFO5' LiftlHi—94~—T1bp (C/EBP ¥
LU NFkB #BEARMKI BAE7) 4, IL-la, TNFa,
PMA 85X O'BEATHAY 4 VA - X2 L % IL-8 BEEFOEFRE
YL DB BN D EERHERE L TRE I LT o™,
MKN45 i Tix — 126~ —120bp WKW HEFET B APl &
NF-kB #EZEREAL7 2% TNFa BB AEEE TNFa+IFNr ik & %
HROBHLOBEC ABELTWBZ EAMB L. 5K,
SENERE e - o ht, MKN4S i Tk, [L-la 2
TPA % TNFa &FH—O&RFHRMER L ERL L IL-8 i
T B, IL-1a+IFNy, TPA+IFNy 12 TNFa iz & bh e
EORHRYRIRIT VW L E2BEL TR, IFNy i
TNFa O 7 F MREREY BIRAICHET 5 2 L RB I h
. —7, e MEAEREMRR, 838THIuks T IL-8 iR F D
BRETEM(LIC A & 3 h 5 C/EBP MEEREECFIE, MKN45 &
BTRRIERERL ARAERGEE AL CAT 7 v &1 OK
AL FIIG FEETII ARG EAHBEL, &bk, Frv7
F7 v BT DOREBEHKETHAEAXRAEI AR
oo,

IL-la ® TNFa FiGH IL-8 BETEERMERC BT
R, SEEH Lice + BRMisy X DR, SEER
MR 7s &0 ERRmkOMMa T, IL-1a ® TNFa Rt
IL-8 #fEFEFEFMERIT AP-1 & NF-kB B 517885
THORK LT bliEAEME - 2R0RE - AR
72 & Tix—94~—T1bp I fFHT % C/EBP ¥ J Uf NF-kB £
BEADSESNEET Sz &5, IL-8 BREFEFTFAHER
BRI HLMARE TR, ThHERCESTIBEERT D
¥l ARIIRE TR B A RE S h . MR RITS
SO X5 e HRIMRR e FEET A XA BOKRL 2 1 SO

WIZERET B0 Lhisw., [L-la ® TNFa ik FhEh 22
DEALTOZBFEEOFENREINTE I, ThBOZHE
GOMBEK EOSMOERGMRELONhD. LT, &
HovA b A VIIEMRRTEA ORI RERCES
L, Bl s8R~ 7+ W EZEZREEREL, R EERT
BENLT 200 S Lkl —F, BERFIEMBRROHE
TRIEBZERICABPATVBZLTHS. & LZREL
BRA—0 > 7 MEEREBERELLE LTS, BE5EER
THRERLIh2HERLE LIS . IL-8 BETEHAOEE
RGBT 2 BRER T VTS - S h T 500
FHOLMCT D Z MR TR EERIERF OB
RBLOLBbhB.

RPN LI, AV T MT eI L BERND, IL-8
BEFOEREEM(ELRFTHS AP-1 L0 NF-kB #EQ
OFFEAL, [L-8 BRETOHBEMATRCHENCHEE I L
B EMBEIhT. UEORERL D, v BRMin MKN4S
Mz 815 TNFa+IFNy X 5 HEM 1L-8 EEAFHE T,
[FNy w X % TNFe ZEGORBHEL NS iev, THEELE
DLNVTOHOIFNy iz & 5 TNFa il > 7+ L EE R D BEIR
HEEE L ER T2 EERFOHBNERLFELA L
T, IL-8 BETOHRENRERA L O IhB 30 LEHSH
fo.

® £

A M4 VRIBIC LS F BiEMRCRsT S IL8 EAHE
EEYRBRENCTHRITS & L b1 TNFa+IFNy 0k 54
MY IL-8 EAFERF O FAEMENBITICI DU TOMER
.

1. SRR Lce F BEMERE 9Bk 8 Bkiz IL-lea,
TNFa, TNFa+IFNy ik b [L-8 EROEAFENEE I,
ZD 5% MKN45, KATON #1k U 4 #kix TNFa+IFNy & X
RN ILSEATEAFTELL. ¥4, ChoFHIh
IL-8 ZRXAEYENEEF>Z LB L, TNFa+IFNy 12 X
DRGNS EYEEOEEI BRI, B -1 b aA v
B - REMEREL S L D EEMRE S L8 R EAS
HL, XERAT~OHOKEEOHE— B L 7 B TN 2R
L.

2 . Scatchard 745 IFNy i3 v + Bigiiake MKN45 #
JABE ED TNFa ZFGBORLHMBECELE S Ll &8
HBIL, ¥51, mRNA oREtkominb d IFNy k%
IL-8mRNA ©%5E{tid TNFa+IFNy 12 X %5 mRNA DHER
RBPCEE LicwZ AWML ok

3. IL8 BETFED AP-1 & NF-kB 8% 1 REN 7 A
IL-8 @ {nF OHENER(LCHECEE TS L&D, Zhb
EEMSFIRCKE ST HEEANF (AP-1 & NF-kB i ER)
LHERENCHEEEELIhD T &Y L.

& 3

MERxoedpich, WHEELAREMEZED ¥ UicBMEFESE

CHRELOHMEYRLIT. T, RIPESEOMHEY - @S+
L7z @RAFS AP RS SEEEZCLI VLR LET.
FhH Kz 58H N EEE % Le@RAZNANER EWYEREH L%
SEBHEEE, SKERERM BRI A 13 UK B O W T e R
BLET. ok, KRXO—FIZ, HEIEHABEXBS (19924 K
BR), S22 HAREEERS (1992 EHE) KBV THEELL



140 ="

X LS

1) Underwood, J. C.: Lymphoreticular infiltration in
human tumours: prognostic and biological implications. Br.
]. Cancer, 30, 538-548 (1974).

2) Ioachim, H. L.: The stromal reaction of tumors: an
expression of immune surveillance. J. Natl. Cancer Inst., 57,
465-475 (1976).

3) Kikuchi, K., Ishii, Y., Ueno, H. & Koshiba, H.: Cell
mediated immunity involved in autochthonous tumor
rejection in rats. Ann. N. Y. Acad. Sci., 276, 188-206 (1976).
4) Ibayashi, Y., Uede, T., Uede, T. & Kikuchi, K.:
Functional analysis of mononuclear cells infiltrating into
tumors : differential cytotoxicity of mononuclear cells from
tumors of immune and non-immune rats. J. Immunol., 134,
648-653 (1985).

5) Uede, T., Kohda, H., Ibayashi, Y., Osawa, H.,
Diamantstein, T. & Kikuchi, K.: Functional analysis of
mononuclear cells infiltrating into tumors: differential
cytotoxicity of mononuclear cells from tumors of immune
and non-immune rats. J. Immunol., 135, 3243-3251 (1985).

6) Rosenberg, S. A.: The development of new immunot-
herapies for the treatment of cancer using interleukin-2.
Ann. Surg., 208, 121-135 (1988).

7) Rosenberg, S. A., Packard, B. S., Aebersold, P. M.,
Solomon, D., Topalian, S. L., Toy, S. T., Simon, P,
Lotze, M. T., Yang, J. C., Seipp, C. A., Simpson, C.,
Carter, C., Bock, S., Schwartzentruber, D., Wei, J. P. &
White, D. E.: Use of tumor infiltrating lymphocytes and
interleukin-2 in the immunotherapy of patients with
metastatic melanoma. N. Engl. ]. Med., 319, 1676-1680
(1988).

8) Kradin, R. L., Kurnick, J. T., Lazarus, D. S,
Preffer, F. 1., Dubinnet, S. M., Pinto, C. E., Gifford, J.,
Davidson, E., Grove, B., Callahan, R. J. & Strauss, H.
W.: Tumor-infiltrating lymphocytes and interleukin-2 in
treatment of advanced cancer. Lancet, 1, 577-580 (1989).

9) Yamaki, T., Uede, T., Shijubo, N. & Kikuchi, K.:
Functional analysis of mononuclear cells infiltrating into
tumors: II. soluble factors involved in the regulation of T
lymphocyte infiltration into tumors. J. Immunol., 140,
4388-4396 (1988).

10y Shijubo, N., Uede, T. & Kikuchi, K.: Functional
analysis of ‘mononuclear cells infiltrating into tumors: V. a
soluble factor involved in the regulation of cytotoxic/
suppresser T cell infiltration into tumors. J. Immunol.,, 142,
2961-2967 (1989).

11) Midorikawa, Y., Yamashita, T. & Sendo, F.:
Modulation of the immune response to transplanted tumors
in rats by selective depletion of neutrophils in vivo using a
monoclonal antibody : abrogation of specific transplantation
resistance to chemical carcinogen-induced syngéneic tumors
by selective depletion of neutrophils in vivo. Cancer Res,,
50, 6243-6247 (1990). '

&

12) Kudo, C., Araki, A., Matsushima, K. & Sendo, F.:

Inhibition of IL-8-induced W3/25* (CD4*) T Ilymphocyte
recruitment into subcutaneous tissues of rats by selective
depletion of in vivo neutrophils with a monoclonal antibody.
J. Immunol., 147, 2196-2201 (1991).

13) Matsushima, K., Baldwin, E. T. & Mukaida, N.:

Interleukin-8 and MCAF : novel leukocyte recruitment and
activating cytokines. Chemical Immunol., 51, 236-265 (1992).
14) Larsen, C. G., Anderson, A. 0., Appella, E,,
Oppenheim, J. J. & Matsushima, K. : Neutrophils activat-
ing protein (NAP-1) is also chemotactic for T lymphocytes.
Science, 243, 1464-1466 (1989).

15) Zachariae, C. O. C., Pedersen, K. T. & Matsushima,
K.: Expression and secretion of leukocyte chemotactic
cytokines by normal human melanocytes and melanoma
cells. J. Invest. Dermatol., 97, 533-599 (1991).

16) Hojo, H.: Establishment of cultured cell lines of
stomach cancer origin and their morphological characteristi-
cs. Niigata Med. J., 91, 737-751 (1977).

17) Sekiguchi, M., Sakakibara, K. & Fujii, G.: Establi-
shment of cultured cell lines derived from a human gastric
carcinoma. Jpn. J. Exp. Med., 48, 61-68 (1978).

18) Yanoma, S. & Tsukuda, M.: Establishment and
characterization of cultured cell lines derived from a
CA19-9-producing human gastric cancer. Human Cell, 2, (3,
Suppl.), 93 (1989).

19) Sawaguchi, S., Asai, T., Dong, X-S., Tanaka, A,
Itoh, T., Deguchi, Y., Ooi, A., Ogino, T. & Mai, M.:

Establishment and characterization of a human carcinoma
cell line of the stomach (NTAS). Human Cell, 2, (3, Suppl.),
87 (1989).

20) Sawaguchi, K., Tanaka, A., Asai, T., Hung, C. D.
& Mai, M. : Establishment and characterization of a human
carcinoma cell line of the stomach (ISLS). Human Cell, 4,

(3, Suppl.), 50 (1991).

21) Huang, C. D., Sawaguchi, K., Tanaka, A., Asai, T.
& Mai, M.: Establishment and characterization of human
undifferentiated carcinoma cell line of the stomach. Human
Cell, 4, (3, Suppl.), 51 (1991).

22) Ko, Y-C., Mukaida, N., Panyutich, A., Voitenok, N.
N., Matsushima, K., Kawai, T. & Kasahara, T.: A
sensitive enzyme-linked immunosorbent assay for human
interleukin 8. J. Immunol. Methods, 149, 227-235 (1992).

23) Mukaida, N., Mahe, Y. & Matsushima, K.: Coopera-
tive interaction of nuclear factor-kB-and cis-regulatory
enhancer binding protein-like factor binding elements in
activating the interleukin-8 gene by pro-inflammatory
cytokines. J. Biol. Chem., 265, 21128-21133 (1990).

24) Gorman, C. M., Moffat, L. F. & Howard, B. H.:

Recombinant genomes which express chloramphenicol
acetyltransferase in mammalian cells. Mol. Cell. Biol, 2,

1044-1051 (1982).

25) Mukaida, N., Masahiro, S. & Matsushima, K.:

Genome structure of the human monocyte-derived neutrophil




TNFa+IFNy @& 5 IL-8 #{iEFOHEREMNERE(L 141

chemotactic factor IL-8. J. Immunol., 143, 1366-1371 (1989).

26) Sen, R. & Baltimore, D.: Multiple nuclear factors
interact with the immunoglobulin enhancer sequences. Cell,

46, 705-716 (1986).

27) Angel, P., Imagawa, M., Chiu, R., Stein, B., Imbra,
R. J., Rahmsdorf, H. J., Jonat, C., Herrlich, P. & Karin,
M. : Phorbol ester-inducible genes contain a common cis
element recognized by a TPA-modulated trans-acting factor.
Cell, 49, 729-739 (1987).

28) Dignam, J. D., Lebovitz, R. M. & Roeder, R. G.:

Accurate transcription initiation by RNA polymerase I in a
soluble extract from isolated mammalian nuclei. Nucl. Acids
Res., 11, 1475-1489 (1983).

29) Larsen, C. G., Anderson, A. 0., Oppenheim, J. J.
& Matsushima, K.: Production of interleukin-8 human
dermal fibroblasts and keratinocytes in response to interleuk-
in-1 or tumour necrosis factor. Immunology, 68, 31-36 (1989).
30) Watanabe, H., Enjoji, M. & Imai, T.: Gastric
carcinoma with lymphoid stroma. Its morphologic character-
istics and prognostic correlations. Cancer, 38, 232-243 (1976).
31) Minamoto, T., Mai, M., Watanabe, K., Ooi, A,
Kitamura, T., Takahashi, Y., Ueda, H., Ogino, T. &
Nakanishi, I.: Medullary carcinoma with lymphocytic
infiltration of the stomach. Cancer, 66, 945-952 (1980).

32) Vose, B. M. & Moore, M. : Suppressor cell activity of
lymphocyte infiltrating human lung and breast tumors. Int.
J. Cancer, 24, 579-585 (1979).

33) Shimokawara, I., Imamura, M., Yamanaka, N.,
Ishii, Y. & Kikuchi, K.: Identification of lymphocyte
subpopulations in human breast cancer tissue and its
significance : An immunoperoxidase study with anti-human
T- and B-cell sera. Cancer, 49, 1456-1464 (1982).

34) Ito, K., Tilden, A. B. & Balch, C. M.: Interleukin 2
activation of cytotoxic T-lymphocytes infiltrating into human
metastatic cancer. Cancer Res., 46, 3011-3017 (1986).

35) Ebina, T. & Murata, K.: Antitumor effect of PSK at
a distant site: Induction of interleukin-8-like factor and
macrophage chemotactic factor in murine tumor. Jpn. J.
Cancer Res., 81, 1307-1313 (1990).

36) Ebina, T. & Murata, K.: Antitumor effector mecha-
nism of interleukin-15 at a distant site in the double grafted
tumor system. Jpn. J. Cancer Res., 82, 1292-1298 (1991).

37) Williamson, B. D., Carswell, E. A., Rubin, B. Y.,

Prendergast, J. S. & Old, L. J.: Human tumor necrosis
factor produced by human B cell lines : synergistic cytotoxic
interaction with human interferon. Proc. Natl. Acad. Sci.
USA, 80, 5397-5401 (1983).

38) Lee, S. H., Aggarwal, B. B., Rinderknecht, E.,
Assisi, F. & Chiu, H.: The synergistic anti-proliferative
effect of g-interferon and human lymphotoxin. J. Immunol.,

133, 1083-1086 (1984).

39) Aggarwal, B. B., Eessalu, T. E. & Hass, P. E.:

Characterization of recepters for human tumour necrosis
factor and their regulation by g-interferon. Nature, 318,

665-667 (1985).

40) Tsujimoto, M., Yip, Y. K. & Vilcek, J.: Interferon-g
enhances expression of cellular receptors for tumor necrosis
factor. J. Immunol., 136, 2441-2444 (1986).

41) Ruggiero, V., Tavernier, J., Fiers, W. & Baglioni,
C.: Induction of the synthesis of tumor necrosis factor
receptors by interferon-g. J. Immunol., 136, 2445-2450 (1986).
42) Johnson, D. R. & Pober, J. S.: Tumor necrosis
factor and immune interferon synergistically increase
transcription of HLA class [ heavy- and light-chain genes in
vascular endothelium. Proc. Natl. Acad. Sci. USA, 87,

5183-5187 (1990).

43) Mahe, Y., Mukaida, N., Kuno, N., Akiyama, M.,
Ikeda, N., Matsushima, K. & Murakami, S.: Hepatitis B
virus X protein transactivates human interleukin-8 gene
through acting nuclear factor kB and CCAAT/ enhancer-
binding protein-like-elements. J. Biol. Chem., 266, 13753-13763
(1991).

44) Nakamura, H., Yoshimura, K., Jaffe, H. A. &
Crystal, R. G.: Interleukin-8 gene expression in human
bronchial epithelial cells. J. Biol. Chem., 266, 19611-18617
(1991).

45) Tartaglia, L. A. & Goeddel, D. V.: Two TNF
receptors. Immunol. Today, 13, 151-156 (1992).

46) McMahan, C. J., Slack, J. L., Mosley, B., Cosman,
D., Lupton, S. D., Brunton, L. L., Grubin, C. E,,
Wignall, J. M., Jenkins, N. A., Brannan, C. I., Copeland,
N. G., Huebner, K., Croce, C. M., Cannizzarro, L. A,
Benjamin, D., Dower, S. K., Spriggs, M. K. & Sims, .
E.: A novel IL-1 receptor, cloned from B cells by mammali-
an expression, is expressed in many cell types. EMBO J.,
10, 2821-2832 (1881).



142 %% X

Tumor Necrosis Factor « and Interferon y Synergistically Induce Interleukin 8 Production in a Human Gastric
Cancer Cell Line through Acting Concurrently on AP-1 and NF-kB-like Binding Sites of the Interleukin 8 Gene
Kazuo Yasumoto, Department of Surgery, Cancer Research Institute, School of Medicine, Kanazawa University, Kanazawa
920—J. Juzen Med Soc., 102, 133 —142 (1993)
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Abstract

Interleukin 8 (IL 8) is a novel cytokine which possesses neutrophil chemotactic and activating activities in addition to
chemotactic activity for basophils and T lymphocytes. It has been shown that IL § is produced by a variety of human somat-
ic cells including monocytes/macrophages, dermal fibroblasts, vascular endothelial cells, keratinocytes, mesangeal cells and
several types of tumor cell lines. We have examined here whether or not human gastric cancer cell lines produce IL 8 in
vitro. The production of IL 8 protein was detected by enzyme-linked immunosorbent assay in the culture supernatants
derived from eight of nine human gastric cancer cell lines stimulated with either interleukin 1 « (IL-1 « ), tumor necrosis fac-
tor « (TNFa ), or TNFa plus interferon y (IFNy ). In some of the gastric cancer cell lines such as MKN 45 and KATOIII,
TNFa IFNg synergistically induced the production of IL 8. In MKN 45 cells, synergistic increase of the steady state level of
IL 8 mRNA by TNFa plus IFN y was not inhibited by cycloheximide treatment. Scatchard analysis revealed that IFN y
changed neither the number nor the affinity constant of TNF« binding sites on a gastric cancer cell line, suggesting that the
synergism was a post-receptor event. Furthermore, synergistic induction of chloramphenicol acetyltransferase activity (CAT)
by TNFe plus IFNy was observed in MKN 45 that were transiently transfected with chimeric CAT reporter genes driven by
the transcriptional regulatory region of human IL 8 gene. Through the mutation of the regulatory region of the IL 8 gene,
both AP-1 and NF-kB-like factor binding elements were presumed to be involved in conferring the responsiveness to TNF «
plus IFNy . Moreover, gel retardation analyses revealed that TNF « and IFNy synergistically induced the binding of NF-
kB-like as well as AP-1-like proteins bound to these sites. These results indicated that IFN y synergistically enhanced TNF
a -induced IL 8 production in a human gastric cancer cell line through synergistic activation of transcription factors without
up-regulating TNFa receptor.




