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The Role of IL-1 and IL-2 for T cell Activation to Allo-MHC antigen
Hisami WATANABE and Michio FUJIWARA

Department of Medical Zoology, Nugata University School of Medicine

Interleukin 1 (IL-1) is normally produced by activated Mg and hag a wide range of
biological activities. One of these activity is the capacity to induce the IL-2 production
of T cells. Interleukin 2 (L-2), produced by activated T cells, induces the proliferation
and differentiation on T and B cells.

In this report, the signal requirement for the activation of T cells in C57BL/6 mice
was examined In in vitro responses to mutant MHC class 1 antigen (H-2K"!'). From
our observations, activation of T cells responding to MHC class | antigen could be
explained as follows. Lyt 27 T cells recognize directly the mutant MHC class 1 antigen and
then IL-1 receptor (IL-1R) and IL-2 receptor (1.-2R) appear on the T cells. Accessory
cells secrete IL-1 upon the binding of T cells. The secreted IL-1 may bind IL-1R on
the responding T cells and induce production of IL-2, which binds to IL-2R. Thus, T
cell proliferation and CTL C(cytotoxic T Iymphoeyte) generation will proceed

autonomously.

Key words: T cell activation, Allo-MHC antigen, Accessory cells, IL-1, IL-2.
T &R, 7o MHC R, 72425 8, 4 ¥4 -of+ ],
Avy—afs s

1. FLec EOF2EEBY R hA v =2 vy TTRRER,

YR A A v, PR SREEYRR O TR O £ © 1y Z—nd®y (Vv HEOEELF L kLT

BT S B AR

THiADZBRE L DR TES: FRLOWMEL, Vv CHEAT S lymphoevte activating factor (LAF)
PSERGEERT A LD Y VR ALY, vonTr—S% WHEH LT v &—m ¥ 1 (IL-1), THRSBERT
MELT B LEDERET I N Y EFFATOHRE, BRIITR (TCGF) # A v 2—w4 42 (I1-2) LW+ 52

MME TR, FOFEECL - W) LVHBEIMEL ORI FITRTIaT 5

MR B+ AL EME S D BT, YA b Ad EHEEE NS BAEY e [L-1, 1L-2, 1L-3 (multi

EANEY iy Pt

2 BRTWLA, -CSF), 1L-4 (BSF-1), 1L-5 (TRF/BCGF-2), 1L-6

Lok 5 il O4YIEME OGS S, 1979 (BSF-2) 5, Moy A rhA v & LT, IFN-y,

Reprint requests to: Hisami WATANABE, BiBlEE RS F951 $BHARETE 1o 75T
Departmet of Medical Zoology, Niigata b et R L
University School of Medicine, Niigata A A HE

City, 951, JAPAN.



Growth Factor OEHE - K 351

GM-CSF, M-CSF, G-CSF, TNF 7 &h#ifsh T
VWA E LT TECREF TYOEWMAY v, *
DT OMENHOMIC N, L7 a0kl v
TR —DRBEREER, LT RN TEY S
{EESEOMENT b TWA, ZOXd YA b D
1 Y OBEFO 7 v—=v 73, K55 EEAOBSE
FE Lo ThIRTEL S LXEETNEAHATHE.
FRTE, “hbDYA bha v OR Ty RERED
PR EIA T T IR O, St ECEE R
IL-1 & TL-2 o wTHlE L, Heps L Tuws 7
o FUR R TS {coic kg 5 1L-1 & 1L-2
DEFENZ DN TIR T Ifo b,

2. IL-1 & IL-2

IL-1 43, BEMAM (7 n 7> — O RHER) »
THIBICHER R 2775 & 2icqibhdh, THRAE
AT BB (LAF) & LTHELRTELY, 208
AR, BUE SRR, SRiERER, E P R,
MoBRBHAEOE S O LEEIRE D LN
oMot fE- TEDEMFRIER LS ETH D,
THiR> B MO VA, =57 F— YEAFHE,
R, B s o2 HRCER, BIEEIEH, SR
AR s ERBE IR TV 5. TL~1 cDNA ©
roo—=y Ik ARSI ORRE, 1L-1 O8F&E
17.5kDa T, %®A pl 50 IL-1 a (15907 3/
BEL ORERD & pl 70 IL-1 5 (15607 3 /L
DR O 2ENMLERTRY, HEOT I JBL
ACO homology 114#926%, v b&<vwoad IL-1 ik
62~80% ® homology 24 DZ &b -»T& . IL
-1 V74— DS TEIZH 80kDa T, 1L-la, IL-1
B EARULVET 24— 1iEET A —F, Masid
D lw 77—k 108 LIFT, chid IL2 ve7r 52—
KO I/10 L FThb. IL-1 @ assay & LT,
PHA FE#& FTo= o ARl o+ fla -+ 5 5k
PRGN TV B, RETEZ oA 1 4/
T ok AEOFy PLERINL LD TEL.
IL-2 @ THREE T & LT, THROHME S5
HFOHOBEELY A P A4V ELTHASRTWA. L
AL IL-2 @ THERET TR, BHIOMESLE
o, BRI T 28RN0y » 7 2 —MlaTs
% LAK fifaoEc S#ET 5. 1L-2 ¢DNA 07
o=y ik, kb IL-2 13578 15.4kDa T 133
Bo7r 3 /@yt <92 IL-2 35 FET 17.2kDa
TIUHEDT I JBEIGTEY, b hETIA IL-2 D
homology 13#963% TtHAHZ L b > T&T. 1L-2

LT 2= A AL LT g0 E L &<
HRENAEA TR D, 55kDa OHF&% & >ERFM L
T H- (Tac = b—7, pb5) &, 70~75kDa @
B ik hERAE L 72— (p75) BFEEL, phs
— pTSHEEEIERIM L 7 xR B L Y S E
BT EDDL D LML » T . [L-2 O assay
ETE, v v A0 IL-2 KFETHMI 2 o —» (CTLL
=2, HT-2 75 &) #HW A2 Ep% a0, ELISA &
RIIAA LT oA BAFERERL LT
7.

ks, IL-1 BLO IL-2 ot < OBgiom
ENBLOTEEC LT &1,

3. TOWMERGHETMREREO Y LELT

® IL-1 & IL-2

THIFESHEB RO 2 T EREEAPURE (MHO)
OFENT, HEHES 7 v MHC SR 5 THl
DIVEORFTC B\ TR /e » T & o, — bkt
i, =787 5y—vh5 IR & oPiER
i (APC) ETHC MHC classTHIE (la 15D
EELIEREN, ~AA=THLC h2R#T 5 C
P DIEELE D A HILR TS,

—J, 7r MHC HiE-+ 2 Tl EEe >
Wi, ASERROBSERLY, BE Ia HEOR
ELEWHRLEET A, Singer b0 — 7k, TH
Bnid LaTyt (CD4Y) & Lyt 2F (CD8Y) o 2o
b= TR EES 5 & L, 7o class I HUECH
+ 4 T OEMALCIT > OBMAE < LR L
W) Fiehh, LyTyt ~a =T ECO APC
b la HE L LA IBRS T 2 class I BUE %72
A Lk niEbsh, B L osWERS
1L-2 5 Lyt 2t CTL (cytotoxic T lymphocyte) @
SACEELE| R OTHERS, Lyt 25~ 8—-TH
Bap la PUEARHT A2 L CHEHBC T o class I
Bz L oigtfbah Lyt 28 CTL #EBHEIRAL LWL
BBgTHED. 7o cass DHFCH LT, THEFE
7R RE LT CTL pF#H s 5.
TRECRIET A THBEO S 7 By ML LaTy filRTh
Bt —HE Lyt 2 HEBR G BSR4 5. fE - THHS
hic CTL i3, LaT4" H 500 Lyt 27 oFH~—Hh-—
BEESTWLAY . L L Lyt 26 CTL @, LaTy ~
NIRRT L DFE XA ESENA S L LD E
EBbhs.

o x5y e RIS TR oS R, 4
JeHE L AEM R S R A RGBTV S



352 FRE RS

$103% Hs5H

FRoTAE 5 H

#F1 718 class] #HE (H-2K ) izx4 2 B6 Lyt2' TS

Responder | Stimulator ] ; IL-2R | IL-1IR
) vk v e L —2 FEAE
v s | WAIEE | CTLYE |28k | oot | o
B6 Lyt2* | bml(W)V ~ ++ ++ ++ |+ |+
T #iiks
bm1(G-10)? - - - - + +
” IL-1 + ++ + ++ | N.T®
” IL-2 + + -+ N.T N.T N.T
1) bml Mk
2) 7o et ) —filakikv-7o bml IR
3) REEE
DHERG M E T T &R, hHDOFE oY 7 i L2

ST E 5 THAH . THlaoERbed, THR
LT H B LTD Y T fEdER, LiTy (CD4)
45F, Lyt 2 (CD8) ¥, LFA-1 i K OEETFE
L VR A s ERBETAZ LML RTH B,
R OFEMIC W TR A S

iy, 7o class I HFECKH 5 TRIREELOR
Beh ) vk hA O v I F A LRE LA C7BL
/6 (B6) < AN Lyt 2° THIFE% Responder
ikl L, B6 @ mutant <7 AT MHC class I #i/f
(H-2K") o7 3 /BEsks 3@R4L% bml (B6. C-
H-2"1) =% X (H-2K) Bz stimulator #1f3
& LT MLC (mixed lymphocyte culture) #f77cl>,
WRILE B LU CTL EHEHRIEE LT T /o -7
SR 1 wEH LOR L. Stimulator 1 bml J#
W (bml (w)) RAVBA LS CTL
EMEMAESR DY, bml MM L D Sephadex G-10
h 5 aEFGTT 724U —fila (Ac #ile) ZEio
BB (bml (G-10)) % Stimulator &3 5&, Zh
LOEEFA LR D, - T THROGEE(CE,
Stimulator #ifacbe> Ac #ife (BER#laP~2s a7 v —
D) OFENMNATH L - EWRER. vk, Fan
¥est LR b T, Singer SHAMELTCWB L5 7H
T Ac fifanEET L RIERGRZERTWw, &
CTIO Ac MlEOHEIREFT oK, BaDY
VEhA VEREML, VVERAAL v Ac MEEOKD
BFTHIENTELDERE L. Ac MREL
bml B4 (bml (G-10)) % Stimulator & L, %
T IL-1 BXUIL-2 2T A L LD ERL
BFEINE L CTL BRSO hic. IL-2 BEELT
MREMCET L LTaGhTWAZ &b, & IL

i
I
1
i

bml
Ac cell D Proliferation

CTL induction

class I
antigen bml G-10 passed

spleen cell

1
i
i
t
!
i
i
]
i
i
i

B 1 7o class I 45 T #lREE LD
152

-l @i ks IL-2 BERLID IL-2 Le72— (L
-2R) OFBLEH . Stimulator % bml (G-10) #H
fad UizBaiy, MMICE, CTL &M, I1L-2 EAl
Rohichr o718, responder ® B6 Lyt 25 THifaM
bml (G-10) #F1 L0 class | HUBEABWET A - L ic k
n, IL-2 &7 2% IL-1 Lt7%— (IL-IR) ®
RBDPFBHENDLZEREN. fE-T, 20K IL
-1 % IL-2 2t 2 2 b kb THEEE RS A
T A, B IL-1 iinc kb IL-2 EER IL-2R
REOKERN A S h, FEAHMEGE L CTL &N
HbLRT A,

BLEOKR LD, T4z 7o class [ HUEICHT AT
Mg oFEME I stimulator #ifatRD Ac #IlAAE
BEThHY, FOREELTET v class [ HURAESE Lyt
2 THIlECBARL, TORR IL-1 #E4£T5 241
L O THIREREELT O THLEEL TS, Th



Growth Factor D&M - K

b, Lyt 28 THIFIFIC Ac il Lo 7o class I
MFEAREL, Ac il vEEZINRS IL-1 Ko
THEMLER, IL2 E0U vikhA va el CTL
~OBGL LT bDEF RS (B 1),

4. HhHYIC

DvshhAd v (A FhA V) 3% oS L&
FLi, B OMIETELE SN T VA D LB LIS -
T& ¥, BA0FERATCLRENL LS, Uv
FHA YO T F-pEREhCELDLIRE D, )
vk hA v o4 OO LB B &, oL
FENMIBES R TWE Db TER. —F, Uy
FhA YOEERERLLIO LT 2 - ORERENED
R BI S OBIFC Dl B D L dhREaRTEY, U
VR A v OERFEAOEHLE STV,

2 F X B
1) Gearing, A.J.H.,
Thorpe, R.:
interleukins.
27, 1985.
2) T cell stimulating growth factors. Immunol.
Rev., 51, 1980.

AP,
Production and assay of the
J. Immunol. Methods., 83: 1~

Johnstone, and

3) B cell growth and differentiation factors.
Immunol. Rev., 78, 1984.
4) Smith, K.A.: Interleukin 2. Ann. Rev.

Immunol., 2: 319~333, 1984.

5) Durum, S.K., Schmidt, J.A. and Oppenheim,
J.d.:
respective.
287, 1985.

6) Oppenheim, J.J., Kovaes, E.J., Matsushima,
K. and Durum, S.K.: There is more than

Interleukin 1, an

Rev.

immunological

Ann. Immunol., 3: 263~

one interleukin 1. Immunol. Today, 7: 456~
56, 1986.

D Avy—uAd rOEEE, BRIY, 6(6), 1987

8) VA PAL VEFDLET Y —, REFEE 5(2),
1987.

9) IL-1 %< -»T, BRRGEE, 20(2), 1988,

10) O’ Garra, A., Umland, S., De France, T.
and Christiansen, J.: ‘B—cell factors’ are

9. 45~54,

ot

pleiotropic. Immunol. Today,

1988.

11

12)

13

14)

15)

16)

1m

353

Mechanisms of
Ann. Rev.

Singer, A and Hodes, R.:
T cell-B cell
Immunol., 1: 211~241, 1983.

Singer, A., Kruisbeek, A.M. and Andrysiak,
P.M.:
that

interaction.

T cell-accessory cell  interactions
initiate allospecific cytotoxic T lym-
of both Ila-

la-unrestricted

pocyte responses: existance

restricted and cellular
interaction pathways. J. Immunol., 132:

2199~2209, 1984.

Singer, A,, Munitz, T.I., Golding, H.,
Rosenberg, A.S. and Mizuochi, T.:

Recognition requirements for the activation,
differentiation and function of T-helper cells
specific MHC
Immunol. Rev., 98: 143~170, 1987.

Golding, H., Mizuochi, T., McCarthy, S.A.,

Cleveland, C.A. and Singer, A.: Relationship

for classl alloantigens.

among function, phenotype, and specificity
in primary allospecific T cell populations:
identificatinn of phenotypically identical but
functionally distinct primary T cell subsets
that differ
class 1 and class Il allodeterminants. J.
Immuneol., 138: 10~17, 1987.

BEERA R, HEEX: Classll MHC #i/#
(Mutant IA®) #3245 TY v Koy o=
¥l OMWIR, HARGRERIER, 16: 213, 1986.
Fujiwara, M. and Watanabe, H.:

in their recognition of MHC

Respon-
siveness of T cells to mutant major histo-
compatibility complex class I antigen. L
Obligatory dependence of proliferative
response on the presence of stimulator type
accessory cells. Scand. J. Immunol. 27
311~318, 1988.

Watanabe, H., Saitoh, T. and Fujiwara,
M.: Responsiveness of T cells to mutant
major histocompatibility complex class I
antigen. II. Role of stimulator-type accessory
cells with reference to interleukin 1 production.

Scand. J. Immunol. 29: 343~351, 1989.





