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Antigen Presentation by Human Antigen-Presenting Cells
to Antigen-Specific Xenogeneic Murine T cells

Kouji YABU

Department of Internal Medicine, Shinshu University School of Medicine
(Director: Prof, Setichi FURUTA)

Large numbers of shared Ia determinants have been identified between mice and humans, and
murine lymphocytes have been shown to recognize both polymorphic and shared determinants of
human class I (Ia) antigens in mixed lymphocytes culture reaction (MLR) and cytotoxic T lym-
phocytes (CTL) systems. In this study, the functional replacement of murine Ia molecules in MHC
restricted cell-interaction between T cells and APC by class II molecules of xenogeneic human
APC was investigated, Successful antigen presentation by xenogeneic human APC in stimulating
the proliferation of antigen-specific murine T cells was observed. This presentation was made
with DR molecules on human APC, and Lyt1* Lyt2™ and Ia~ murine T cells, being the same
population presented by syngeneic APC, were activated in this system.'The data show that human
Ta epitopes of DR antigens have a triggering ability equivalent to that of murine syngeneic Ia
determinants on the molecule necessary for stimulation of antigen-specific murine T cells,
Shinshu Med. J., 84 :482-442, 1986 ‘
’ (Received for publication March 25, 1986)

Key words : antigen-presenting cells, antigen-specific T cells, class II antigen, phyloge-
netic hierarchy, xenogeneic APC-T cell interaction
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T#ilass X O B VT b RBER G o R R HEH

I # = B LR A - T BD-0, T ¢k MHC g

% & ORILBET b s TEABESHREET
#E44 (major histocompatibility complex : AT
MHC) oRT&REORENL, fELSIe X3
BE - JEACoRMBc s T  EELbR
TED, ZOARIELRIEMIIEN, Ticbbit
FRERMME (antigen-presenting cells : LI FAPC),
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RHRTBE 78— F VLR HURE R TR 2 =
— v WT-RI X D R T R A S &
EATFUN, 78—y LS THRBERD L5
> T&T\whb, Lunney 1‘97?,'Pierres B8, Class
NHEIHT BT 70— F LFHEE T Y A &
e b Class T HiR M €0 MESEHZE Y RIGHE 2 RS
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kb PRERM—< v A Tl aMAEEL B

LT D, Ftk7s MHC BN T % Hidd v TR
fii MHC MComE$HRT RGP REEhTET
WHENID, FRFOET, BEY vAREE (mix-
ed lymphocyte reaction : LIF MLR) ofijlufgsE
M THilE (cytotoxic T Iymphocyte : JIF CTL)
DOFRTO, THIM X 2RE MAC ORIz 5
FIRER] MHC 3308 & oL 7 b oM se UG,
W OBD Z =TI L o THE IR T BN,

BT PURER TR 2 i PURKRE: s XUt
ClassII Hyftplac B9 558©, Longo & Schwartz
I I-A® 40F X HEMEA > Blo. A (I-
AR O IET A7 1 v (ovalbumin: [LIFOVA)
R~ ATHRZ v — v OFER T Lz, E,
Naqut H16 % Matis HID R loC HHHRY = —
Glu®-Ala®-Tyr!® (GAT) HaAWEFts2r—4C
PR A RSN TR » - T, BCIH
BEEAHIR (I-region associated antigen : LAF Ia
PR oA bTRM la iR k- CThHEORERE
Tkt &b (cross-presentation) 7 v — w3,
LRI OIEFTE T T o Ta HUR O SIS0
LCiEM LT % (allo-reactive) 7 v — v OFEIEL I
HEEhTW5, AT cl, MESRINTHEE APC
HORENHHRREOME DD, ~ 7 ADHES
RPTHBIRAR~ 72 APC I X 554 LR
v FoRRYIM A MmER (peripheral blood leucocytes:
BAF PBL) Hop APC KX o Tkt sHg
|G L, TR DWTHNT L. —F, Yamamoto
& Yanol®x, Y <2 ) v (purified protein
derivative of tuberculin : LI'F PPD) 4R
fee b THIlES AT, RECH D~ v ARER O
APC MiRHETIC e + PPD RN THIlD 251
fLTERW ERRELTWD, THLEBETE, &
D X 57 APC o REFIRITRN TR OERLEE
FEM (T » +, vV AF L )T phylogenetic
hierarchy 2H 2 HFHEWE L Tl 10200, Fhimo
VT h B THRE RN %72,

I #HEEOHFE
1 B & :
41 6 B B 18IS B0, SC9R)/SgSn umgq
Y ARRBIZHE U,
2 R L

50pg OPE7T L7 3 v (OVA: Slgma Chemical
Co.) ¥it 20ug @keyhale limpet hemocyanin

No.'5, 1986 .~

- BUTERERME AT 132,

(KLH : Schwartz/Mann) % TFreund’s complete
adjuvant (FCA : Difco Laboratories) &1 : 1®
HRCREAGL=YARL s ERBELED,

3 i’fﬂf/ﬁﬁ‘f{f’FTﬁﬁiﬂ}@%@@f’Fﬁik BOYC e bR
Bk (PBL) D4k

Schwartz 52022 pJFEEIcBE U T Lz~ 7 A
B 10% thioglycollate broth (Bacto) ~CHliEE
EFRREER IO
WEE Y vosflinn b ) v sBRE B, Zofifak e
VA I ARBWTEREREAEE TR M cH S
peritoneal exudate T lymphocyte-enriched cells
(PETLES) 7t U lymph node lymphocytes (L
NL) %{Ff L7z PBL iF, ~-30 vine RN X
b Ficoll-Conray HEMOHEIZTHMEL, 3 ELkG
#%, APC £ & LCHVRD-1D,

4 PURALA DT

PBL (3-10% 10%/ml) & it~ v A (10 x 108/
ml) % 100zg/ml OVA ¥7i350ug/ml KLH & &
HI1Z 37°C COOLHAMIE Lic, Zh b OfIlEA 3 BE¥E
L CHEEELR 2 BRE L 1,000-2,000rad o XGRS
T ARERS, culture medium iR X ¥ C APC
ZE & LT WD,

5 Hm¥E, &/ 2r—FAdiRinbON A vE—
Y v & v 1(interleukin 1 : LI FIL-1)

B10. 8 (9R) @ Thy-1 #iK, Lyt-1 HHEK BT
 Lyt-2 UREXNT2HMLE LTOH Thy L2,
B Lyt 1.2 7o HONHT Lyt 2.2 FumiE GLe) ik,
Cederlane Laboratories Ltd., X h#A L 0%,
F7-4T HLA-DR (clone 1.243) 7B O Leul (3
v bt THIEH M, clone L17F12) €/ Zw -3
ikt Becton Dickinson X A Licd DR HH
L7z, HLA-DR $iR : XX RGO H 58 1-Bx =
7 7w —F gk ISCR 3 (IgG2b) 1k NIH &K
FRELI VBEINC OB MR L2, I-A° 4
TR Pl Ia &7 7 v — AL, . Drs, P.
Marrack and 'J. Kappler M2{EB L7 MKS 4
(IgG2b) #{EA LA, e b IL-14%, Genzyme

# (Denmark) X b A Licd 0% H i, -

6 PEHESINL&%ULIBL@%@&%
IO X B A

PETLES 7 608 LNL > APC ®REd 2%
Wiz, #ila% ISCR3 (L I-EX Hifk) & 4 °C 6040
FIGEYT, toOBgy LEESL 1 100RL
Fo v ¥ C 37° C T 604 MIMEE Utc, ALEDM, f1
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% 3L, 10% 404 RIE (fetal calf serum :
FCS, GIBCO) #&1r RPMI 1640 culture medium
IR S ORI LI, RSHla oo
z., B10.S(9R) PETLES 7 buUtic LNL % Thy
1.2, #71-EE(ISCR3), #i Thyl. 2+t I-EX, #iLyt
1.2, MLyt2.2, ¥iikHt Lyt L 2+3i Lyt 2. 2 #ifk
& v T R AR A L <, KR ER
Lz PBL I3, #i HLA-DR #ifk (1 : 100 T %
7243 Leul (1 @ 10050, & vtk (1: 3FHHFO
AT LB R S A L, & BRRXHRSL
o1, HREEREEE RS,
7 RAFB=IVARICEMEe APCRLIATVA
PR SR T MUARE BG
MR EFHROE R LI L 3R, &+ PBL Z#K
SR A 3X108—3 X 105/ well DT L, Ta 51
E RS 2 B3 L 1% 105 PETLES % 701 3% 10°
LNL & :hicisale + APC fifREC L5~y
APRSRNMERISE T Gn vitro 1R,
In vitro 2RISR & & W14 H IS L T8
Bt 2x 104/ well OFFHERN THil A KIGHIR &
LCRWEMDIZD, 1 kIS 5 B, 2 &G
3 [, 967% U-plate (1-63302 Nunclon) %M\
T 37°C, 5% CO: DRMETTHER L, ~—~ AT
D1BMEEIRNIZ0.51Ci @ *H-thymidine (CH-TdR :
Specific activity 27 Ci/mol, the Radiochemical
Center) ¥k, ¥ BB —~A x — (PR
Co) BRTCIFIFRI—NT 343 =F 4 AP LKL ~—
XA ML, THO H-TdR WbRALEEhy v
V= avh vy i— (Packard Instrument Co.)
CTHE Lz, HBSROMERE (ACPM) &, ¥
ORE L VEHE LI, ACPM= (Jif% AL
APC X % THIlOBIEIEG (CPMe))—(FRE <
AL APC & X % THilaoMIERE (CPMe)
¥ RRIGOFEEE t-RE (Welchi ok w X
b 5YL T OfehEsy b - THRBEIB b DkEFD
o ki (=) 2Lk, ULhLinst bElFEE
DORELERHETILS ZULOBRREEZRT0LH
Sted, REORBE VLTIV LoFHE
PERESLD HLRT W5,
8 B10.S (9R) #FHERM I-EF stk TRIS
DT
KLH CR{E L7 B10.S (9R) PETLES »#iE%
SV ALRER APC & &g, 0.3% MKS4 (Fil-
A® Hifk) FAET CLAEHMESE LR,
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o

F DALMY 3B L culture medium
ks, KLH @Rg I-BEX #yotk Tl E &
L€ 2 R T,

9 EIMRIC=wAN Ia €/ 7 e—FAdifkic
I BRI

WERALA LR LEMie b APCIRLS
PRI S ~ ¥ A TSRS O, Hi4 O
Ia $ifk (ISCR3 : ¥ I-Ek, MKS4:%f I-A® & &
O HLA-DR Hifk) ®EERZE 2 THECINLT,
FORILRR AT BLIEEIR IR ORIC X o TR
B

YR I AR = (1~ ACPM(Ab-+)/ACPM(Ab—))

%100
%72 L ACPM (Ab+) 1R Bt in 2 OB

B RIGEUE, ACPM(Ab—) i Hifka lac iz is

W OHIFHERN G R T .
m # R

1 -y APRASRN THBE RGO H O b
APC Eafilifai L oRE

~ v AP RA TG Lo o »oe + APC
OB bR T DD, HEEFEOETRL
X bwce b APC 4l & LC» PBL OREREL
TERA T,

IR CHT B in vitro DRBPSRCIE, HES
f GERgREET X 2 e rh ORISR E, UEY
= X% pH O%l, HEVEFALRDIRSE) »H
AP\ T O Sl o4 BT EE R ET 5 2
EMRTE D, T false negative RERAT B
DICHIMBET X BIRERELANT, BIRAB X
51 1 RRIETIE, < v ARG APC k1 X105 o
ETRIORENET, & b PBL % 1x104—3x 10
OffERETRLRERRLIEbh, 2 RIEER
BT HFERERe b APC BECHRERRIEHE Ui,
PEofEi s b 1-3x10* OfifaRES e + PBL %
APC & LT RE vz, '

2 b APC X hiGHEEhS = v AHFRIGR
ey Sl bayia i '

OVA ZAALA LR e v APCIEET 5 B10,
S(9R)PETLES A+ OVA FpSEAOMTLHING o 2 %
@i 5 7=z, PETLES %#ifk (ISCRS: #i I-E*
Fiikdt Thyl. 2 Hif)E v F R cRE L, &
2R LT & ¢ B10.S(OR)PETLES %4t Thy
Lo etk cam U cgoiiia (Thyl™) 35K
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e FMRERME—~ v A TAREMEELER

1 =y AREUERN 1 &R X0 2 RIS R 5 v b APC Hillmig e X 5 RIGIE

Number of APC OVA-specific B10. S(9R) T cell proliferative response

Human APC (xenogeneic)

cells X 103/well B10.S (9R) APC (syngeneic)
non-pulsed OVA-pulsed non-pulsed OVA-pulsed
cpm+=SEM cpm=+=SEM Acpm cpm+=SEM cpmE=SEM Acpm
Exp.1 primary responsea)
3 N.D, e 3,320k 460 4,63541, 095 1,315
10 7,135+ 695 11,0604 480 ° 3,925% 3,356 25 8,365+ 165 5, 010%
30 13,795+ 365 17,770k 710 3,985* 4,855+ 125 10,860+ 510 6, 005*
100 20,460+1,910 - 52,99524-20,035 32,535 6,620 590 8,055+ 35 1,475
300 17,725--2,805 35,895 955  18,170% 5,660 120 4,000 120 <0
1,000 . 5,485+ 185 16,135+ 1,225  10,650* N.D.
Exp. 2 secondary responseb)
3 N.D. 3,725-1,115 6, 94542, 001 2,670
10 3,725+ 835 8,545+ 2,105 4,820 4,115 915 17,020==1,790  12,905%
30 3,406+ 715 11,290F 1,140 7,885%  12,970+3,140 24,365+ 25 11, 395*
100 7,36041,000 18,110+ 470 10,750% 10,9354+2,325 11,510+ 120 575

a) Ta PEES IR Mk L-OVAR{EBL0. S (9R) PETLES *Fitfllue LCH, 5 HEEE LA,
b) in vitro WTI4E LA EEEEE L CHE U OVAK RN T Hilas SR E LTRY, 3 BREE L,

¢) not done

*  p<0.05
#4 HEERN~ v ATHRLERMLL S % e b HEERHEO T
B10.S (9R) derived KLH-specific T cell proliferative responsesa)
APC cell Human APC sources (PBL) treated with
number/well C alone anti - DR+C- anti- Leul+C
. cpm=SEM Acpm cpm=E=SEM Acpm cpm=E=SEM Acpm
3 x10* Non-pulsed 9,044+ 881 2,83214322 8,7761, 256
KLH-pulsed 32,237+43,151  23,193*% 5, 269956 2,437 37,2544, 445 28, 478%
1 x10* Non-pulsed 3,370+ 261 2, 480683 2,949+ 295 ‘
KLH-pulsed 10, 32013, 460 6, 950 3, 4891933 1,009 15,500+1,332 12,551*

a) Ia ﬁifﬂ‘%ﬁk%ﬂ]ﬂ@%ﬂ%%bt KLH ®fF B10.S(9R) PETLES o culture medium ©&, &
KLH (20pg/mbD) TRT3REEE, BOoko0, 1,273cpm, 2,135cpm LI,

*  p<0.05

B ANA LEFERE LORE APC OB E{LE
Nicho e, )5, PETLES % Ia #iff & fidcm
WMURHE, OVA HIRERAKI RS L
7edh, C OHANER OVA %442 LicRRE ik
Bfic b APC 2N THRT A L X b FlifkHE
BHOBE LITFREORIEH B bhi. DR ip,
PiEA S A LB EERfEe F APC KXo T
b & s PETLES oo BUR S RAMAAHIIRL &

No. 5, 1986

1 Thyl* Mg, TibbTHTH S,

3 kb APC X - THIEHRTERLIRS
< v ATHIEE (Lyt FHI) OfFH

Bffie b APC 12 ko TEMILIh D ~ v AHRE
R TR OWT, Sbic Lyt HEIEHT LA
(523), Hilafifk (ISCR3) itk cUET B LT
L b Ia* $ICAPC)#BR3: L7z PETLES %, &b
Lyt SRS RATE QT Lytl. 2 fifk, ¥R Lyt
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2.2 Hifl) LHRMECMEE Uise $T Lytl. 2 ik & itk
THRIT B & L & ) WIHIBA OB % 4 v A LT
RELCRAEM e » APC a4 5 MR i 1954
ERE S iz 75, # Lyt2. 2 #iftk 2 #fk-coumm
RRRE LORM e b APC i3 5 SR RIGRIE
BEEEB LT, UMM 5RAR bRz, 2
(VD &% X 51z, Lytl” Lyt2* JIJa4E3 Lytl*
Lyt2” HIfaAHE & & bIC BB TEZER LT, 3
Lyt2. 2 Hfifk -+l & b ME S hi- PETLES o)g
i (Lytl* Lyt2~ im0 2) @b LC R L
HRXPWET B0, PURZ LA LR L ORM

b b APC BT 5 BB R R R G0 i e
Shize LickioT Lyt~ Lyt2* filgisets L
HIMHBIEE L, S brroMEHE (VD
b Lytl* Lyt2~ fil0cidd bhicd 0cdhs & L
TR NIz, ¥l Lytl- Lyt2~ $ilARISERE
BELTWRWZ ER (V) BEhRIhE, blo
LY, HREAALke b APCIC X o THll
ShB ~ v AR RAHEANE THIRNE, F%R APC
C&o TS hs THINEE: AR Lytl* Lyt2- 3%
BRThD = TR IR,

4 HURERN <Y A THEEEELLS 5 e vt
FERE R

b b PBL f19) APC 4B % 6+ 2 -9, PBL
EEJ 7w —JEifk G HLA-DR #ifk, Leul : 4
e THIED &M CATE, v AR RLN T
IB~OFFRRE R T,

BACRB L, WEOKTUELE- b APC
TR TH % KLH %< v & TRk HRER
Llce Th BOWRER G, PBL %47 HLA-DR $ifk
ETRACHIALET 5 2 &2 & » TEBTIE X hiot,
577 Leul (e » THIKD) LM CAIE LA,
RINEE o T S high o, B2k b, PBL
FD DR BN TURERI ~ & 2 TR O Skt
CRETHD, TLE, ZOREE VT Leul* §ifa
(e P THIFD 72 bOYR Leul* fl@c & b W h s
e THIREERT (v b IL-2 % &) 25 Lt
ez E A LT,

5 vt APC I L35SR~ v 2 THIlaiEs:
b 54 8 e b IL-1 FinoipR

R+ APCIC X 3 HIERM~ v A T ONE
Hdbs, MIRR OB OB AL DB Lis - BHish
RIEAETE e b IL-1 HWEEIC L3 4 DT e &
BT B b, HREME IL-1 2R R
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Ml m

TN, EERABLSE, v APCIRtwT
Eb 2 h s KLH 4289 B10. S(OR) T IR
FEiE, $T HLA-DR #iffic X o TS hs 2, 4ME
e IL-1 DRI~ DFRING back ground DG4 H
BT Bk b KLH 5 R IS & a2,
ZOREVEE HLA-DR H&4CIE%E 507, T
B LAMEE IL-1 iR R R I 2 B8 512 % 2 s
T, =V AP RO S e B k.
otz DEORRELSE b APC I X - TiEMAL
SHAMFERNY~Y 2 T a8 5 K 5, e b
APC mHIzRT 24 IL-1 e X5 0T
<, DR FEN LA TRHERRC Y2 0T
BB ERFRIRI,

6 HERRE~ v A THIfIRIEMALT 5 & | Class
IFoMER b~ v 2 Ta #skik: & OBIR

S ORNE T T 5, HEEHEoEcD
Nz k51 B10,S (9R) HUBMRM THB R I-AS
PURTFAT CRAR APCR LU KLE L& ik,
B ol THlRSEC S35 AR LRI e + APC
OHFREREIT Ui HOWR LT L L, #1 I-A®
PURTHE T CREEL S RIS B T MU A 2 B %
APC DHIREFCHR LTt I-EX #Hitkc Kise -
Sh, 77, HI-ASHEE X o TRBHLLE X e w Fe
CLXh LEX Wk L Shic, &0 THRSE
ERLTe b APC 2% APC & I fLES Ry
TG T %, L oRIGIEE HLA-DR $ihoidr
BHIEC &, T7nbs, T Clkk b APC2 DR 4
FEAMUTKLE L@t Lic X b Bk TEs
KLH #2089 I-EX #th THIO B2 58 S his,

v % £

PURHERE TR, BCHED allele 4RI 7%
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