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Association of Extrathymic Pathway of T Cell
Differentiation with Anti-tumor Immunity
—— Specific Activation of the Hepatic Extrathymic
Pathway and Analysis of Anti-tumor Cytotoxicity
in Mice Bearing with Syngeneic Tumors ——
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The thymus is the major central organ for T cell differentiation in the body. However
attention was recently focused on an association of extrathymic T cells with various immune
response. The liver is a major site for such extrathymic T cell differentiation. Cumulative
evidences revealed that extrathymic T cells in the liver comprise cells with TCR of
intermediate intensity and contain autoreactive clones. These extrathymic T cells were
activated with aging and under conditions of bacterial stimulation and autoimmune diseases.
In the present study, it was investigated how regular T cells were activated in mice injected
with viable syngeneic tumors. It was demonstrated that specific activation of extrathymic
T cells in the liver and acquisition of anti-tumor cytotoxicity were induced in these mice.
The present results suggested that extrathymic T cells played an important role on tumor
immunity in the host-defense mechanisms.
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Haffi: THIRR LD E B3 & LT OB REHEY
BETH DN, MFEEEORERICRIC RN 7L T/
oS RER STV 5, BIcELOWE cidliist
SMETHRCECSEETHREAREDONDL ZENED
RTWADY. Zhb05 bIFBIERCBI 2RAD
BIEA T EBETHE LD b7 ATHEZhT
WA ORI TO TR OSSR cHEd
iz ->TEh, v AT oo THMiuE, 70 TH
s B % -, doublenegative (DN) CD4~ CD8™
Mla»tEET %5, double-positive (DP) CD4% CD8*
MIBEEZE LSS, o B THIKIZEE O T cell receptor
(TCR) 0¥ A HEM Ly intermediate TCR #ifa
THBHY, FHEEAE-. BEEC OV T SN,
MlRRD, BOARERY RRCE e h b & &%
WM 2OH 5. TORNCITHR EME L
TWB I ENEL, THROKE S FRETOS iz
HBHLTWAEELZLRTWS, COWMETIEEIHIE
RO BIIR & PRI S LR OB 5 % < v A DJEE
HVGTIAANC.

oil

M & Ak
1. v % X
C57BL/6 M~ 2 6 BEELX AEF + — XY S~

AlLiver

«f TCR

B.Spleen

CD3

(AR, M) L oA L, SPF (specific pathogen-
free) WTHH L1-. EEIE, 8~10B4D L 0%
Bl
2. FEE A

C57BL/6 H3¥ T methylcholantrene i X » {5
# &1 fibrosarcoma TH% MCAL057 & Fv ke,
B AL, 10% v v BRIEME (FCS) in RPMI1640
(Gibco #b) BEBW % € in vitro TREFUMERE L 7.

MCA105 i, C57BL/6 M~ 7 A OB T 1%
10° B BT 2 8Ic L0 100 ¥ DEFRE R L.

3. MpmAE

<A, T REL, BTEERLOBRLLE
MU, B BB MRAHROML, LIToddkcM
Barplew 2 B L, FRBRIESRCHIBIL, A5 v LR Ay
Ya (200 A v v a) BETHESNWTLI Lk oMilag
A fT-~7-. 2% FCS fn Eagle's MEM ¥:Ht (AKX
BISEHRASH, B i &, 2,000 rpm, 1047
TRETHEL L. Bhht cell pellet & Z OESHL 30
ml FEFH X4 Ficolelsopaque (fLHE 1.090) &
BL, 2,500 rpm, 305 OHERLET >, BEEKE
Ficoll-Isopaque DR & o Mg % EUL L CTROEE %
frvy, BFo U v 3%k (monornuclear cells) & L Til#%
Uiz, 2T, FREMES Kupffer Mgl
MR AL, 4%LTEMzZsn Y. Wil KR
ML, ERRIC AT Y LR A o T, ESRGL,

—CD3 N7 4 [+ 3 Q—

Fig. 1 [EH# 884 C57BL/6 M A. FF MNC & B. Y v /S8
TCR a B HefaTd CD3 BETLHY v BRI 2 2OFBECST LR BDIC
HLT, FF MNC @3 >04BEgidbh%,. CD3 & TCR a O —HEE
Tk, intermediate TCR D% @i}, intermediate CD3 D4#i & —H+ % (&
HI).
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SEOMEGR ATV LY. ok, MR 0.83 % NHLCI
b ARER I TR E TR
4. JO—4A b A MBI
Boh oI FLWioE 7 7 o—FAHHE (mAbs)
i, FITC 3 TCR-a B fifk (H57-597) %, PE
H Bk FITC 23 CD3 #ifk (145-2C11) ®, phyco-
erythrin (PE) % 5%\ v A4 5 VT CD4 ¥tk (L3
T4), FITC &5\ 2 e4F vER CD8 Hifk (Lyt2).,
v F VT LFA-1 fUfF (FD448.1) ® TH 5.
#ifgs TCR-a 8/CD3, CD3/LFA-1, CD3/CD4+
CD8, CD8/CD4, CD3/CD4/CD8 Dl A& h¥ T &
uth 5 5 =B Lg% FACScan (Becton-
Dickinson #) TEHT L#c®. %, vt 5 vERHE
2}, phycoerythrin (PE) B 7 v 5 1 v ¥ 7213 RED
613 B3 7 v 5 + v (Becton-Dickinson #)% T

A.

Cell Number

AAAddad ]
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M.
5. HHROREEEIER

MR ERER L, S'Cr release assay XL ID,
HHILW, <A by VAED iz MCALOS 1x107
fE-cfEfRg L, 1 BHEcEAEo R Bk 1x
108 TR LIcw v A% 5 HERCERL, TONE,
L 0V v ERA LT effector cell & L7z target
cell (MCA105) i}, Nagz*'CrO4 (NEN Research Product
) TEE L.

effector/target (E/T) 2511 5 100:1 ¥ TD
ZacoeRUE< A 7L bV, 37C, 5% CO,
TCI6RE S Lok, EBPORSERE vy
vA-TREL, BTOALDK cytolysis #FHE L
1.

CD4

Fig. 2 B MNC o CD3/CD4/CD8 =Z&E¥f
A. intermediate TCR #ifaix, CD4* CDS™ #Ifa, CD4~ CD8* #ify, CD4~

CDg~ #ifambicsd.

B. bright TCR #fuit, CD4* CD8™ #ifid, CD4~ CD8* Miffan i 5.
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% cytolysis= (Experimental cpm—Control cpm/
Total incorporated cpm—Spontan-
eous release cpm) X 100

& E
1. FRhlaiRsat T Milao E

LABT & 0 85D o 5 FFAEROKRA 5L T $k
Sl & O KaiR 3k o T il % £ 8 34 C57BL/
6 M~ AR TRLE (Fig, 1 RAITRLTH D).

TCR-a 8 DFREBIEWTHAD MNC 232045
BE OB DIr-> T (Fig. 1-A). —FHREO v v 8
iz, 2-00HB L ORI ->Te. FFBOSERL,
g TES 5% negative, bright positive O4HE
(Fig. 1-B) iz, ZoORBERENFEICIEST 25
Einies (Fig. 1-A). ZOZBEHEROMRTS D,
MoK s dull TCR-a f &R L7 bright-TCR-
a B filiodElo TCR #RBE L TWw579, inter-
mediate TCR #if& & Hh T 59, CD3 D
Hiw>wThBERETH - (Fig., 1-A). TCR-a B &
CD3 o—@mRAaTl, FREFOFHED TCR-« 8
HHWE CD3 #RB LTV AL, B—ofETH
B &% L (Fig. 1-A).

CD3, CD4, CD8 O =@#:f1Tit, FFOD intermediate
CD3 % &I+ 24HEE, CD4Y CD8™ #ila (65%) &
CD4~ CD8* il (8%) oftic, CD4~ CD8™ #iffy
(double negative #if) (26%) 2 &Lz &2 H# &
LTEYH, CD4T CD8* #if (double positive #HAT)
EEhTwWish -7 (Fig. 2-A). —J, D bright
CD3 #RH T 558, MO bright CD3 #F#H T
Ao & ARk, CD4Y CDS™ A 5\ ik CD4~ CDS*
kL VDT> T (Fig. 2-B).

2. PERCHITIERBOMETE

C57BL/6 M= 7 2 i FREE MCA105 1x10° %
THE T/, FO%e0R ¥ TR SIS, 5
1850 % B (MNC) %7, FAHE C57BL/
6 v 2 1S h OEREHEOMIBEIL TN ENRLLT
DFHTH 7. FHE1.80.5x10°8 {&, FEK 1.6+0.5%
108 {8, Kohg 11.5+2.0x107 @ (Fig. 3).

BRI EERI0A M (B whd TP MNC
DN LT (Fig. 3-A). —F, #MEH30H B LR
CRE) iMoo sRcmd (Fig. 3-C) &%
Be LTS ERCEBBL T, $EE
R AEEI08 B CGRED ofifako 23 s
K EREBEETH - 108, FOKES H RIS

A. Liver

iy

B. Spleen

Cal number x 10

Gay

C. Thymus

Calu.rr':borxt)\’v

° .
LY ie i n i 1] L1
42y

Fig. 3 MCAI105 1x10° BfEko A. if B. & C.
MR D v v BB O RERIEL
FEMEY A7 —Y b— v TRT.
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Mac-1* MBECH B EmbTIRT 7 — U ThHHI L

DR S hiz
3. IEEEHCHTIRBROTO—HA A M-
IC &k BT

FA MNC #OZELAERICRD b hic B R o
%30 MNC #E% FACScan & X - THHT L1,
¥, EBEEES AEHOMN, M KRoY v o
CD3 & LFA-1 OB % two colour analysis 2T
~fz (Fig. 4). CD3 & LFA-1 @ two colour analysis
Tlt, intermediate TCR #ifgi® bright TCR #ify L

Liver

D4 LFA-1 %S BB LT D, bright TCR
Mifgs L<EATE L. RAE~< Y RO T inter-
mediate TCR #BOGEY & D 3 >OFEIED &
hizn (Fig. 4-A), BB 5 A Bl intermediate
TCR a5 o LB HRA IR D b h il (Fig.
4B RAITRLTH5). BB W TLHER/RCE D
{EITRDLMHEO intermediate TCR MK &
b intensity O ST CHMISEOERSRD L
nit: (Fig. 4-B). —7, MR TRER & BEBEME 5
HACRMESEO R 2 — VY iERERBLEAED

Spleen Thymus

A. Control

LFA-1

B. Tumor
bearing

CD3

Fig. 4 §F, B, WEDY v o CD3/LFA-1 —&Bi{f
A. R@E~v 2 B, MCA105 1X10° 5 HED <7 2 £LHIZ,

intermediate TCR #lats 5.

A. Untreated B. Day5 C. Day15
I 139 29.8 18 |

b " E | K
EE 3 \_/ J E \/ @ NN O 0
|

o =" .
15.5 E 18.1 1 19.5
. 4 Qx
CD3

Fig. 5 MCAIL05 1x10° MO MNC © CD3/LFA-1 —ERfE
A. kOB B. 588 C. 1588



1134 FREYSMSE H106% $1285 FH4F128
A Normal Dayb Dayl®b
o =W O =
] G
. 1- ) 9
F B 2L
~ \é e y ﬁS
[a] ,J$( a
v 1 &l
el - SN PN o R
cCDa3
B

CD4
)‘,ﬂj
"z
L
joa

=)
v N ———
'C""
NS
(Y

roveby iy -

4
F
4
4

cbha

Fig. 6 MCAI05 1x10° MO MNC ORFFHE L
A. CD3/CD4+CD8 @ —H¥:th
B. CD8/CD4 @ —mHHufa

m-ic (Fig. 4).

Wi, EREEEORMESA A TS EOEL
EOWTHFM BT 21T - . EREEE S5 AFO
intermediate TCR #ilg0#in (13.9-29.8 %) 1%
B TH -1, oIS HEETREELTVLE
(Fig. 5).

CD3 & CD4+CD8 @ two colour analysis i,
AR EREEEMEE 5 HE O intermediate TCR #
ROoBEOHEMMBED bR, intermediate TCR #iaD
¥Echs CD4™ CD8™ #l (double negative D)
OEmMLFEH LN, LrL, I5HETR* DL 5 hE
{LizBH o hich -7 (Fig. 6-A).

CD8 & CD4 @ two colour analysis T, FAE
B BEBEMEH#5AH, 15AHOMO CD4/CD8 Hio
#idich -k (Fig. 6-B).

Wiz, EEEER LA THRSEOE(LIZOWT,

CD3 & LFA-1 @ two colour analysis % B\ T
Ui, BB A 1x10°%, 5x10%, 2.5% 107 @& %
bz, 5 HEOFATHRSEOELLHA~<S L, B
R A s 5 &2 G UT intermediate
TCR MfasEs#m LTk (Fig. 7).
4. FFA T MisofEEmisEEtoRst

LREOFER L 0 EREEEER TN intermediate
TCR il E%E4kE LA THEORMAEE S »
EEDEREIEMD, TOBES LT HEEEY:
AT 5l S\Cr release assay 4T - 7r.

FKALE C57BL/6 =7 ATIIFFN Y v 3Bk, By v
SRERE DI HIlEEIE R hich -7 (Fig. 8-A).
FREHTH S MCAI05 THRELF 3/ C57BL/6 <
T AT, BRI voRBK, BY v osERE 4 MCAL05 «©
*9 B AREEM: 2 LT\ e hs, BES A IC intermediate
TCR #ifaxz %< i A Y v 8k 03 5 Hish Jlifap
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A. untreated

? 139
1 oy
I 15.5
- : N
iy 5x10°¢
i C.
24.1
2D
3 0'
{7 135

CD3

B. 1x10°

222

.

3 13.0
D. 2.5x107
26.5
e o
()
S (%]
] 141

Fig. 7 B MNC © CD3/LFA-1 —BE§E
A, RMEB B. MCAI05 1x10% #ERELI< v 2 C. MCA105 5x10° #
FMLi-<wv A D. MCAI05 2.5x107 #fLI-<7 »

EpA R LT (Fig. 8-B).

% £

MIRR A EOFKE T Ml OEB eE~ OS>\ T
Bk Z oG p 519719 —F, HERIENS
feTHAREE S hTW5. REASLERIE, BOG
EMOEL /oL FLI DL ENRHTH LY
2, R oXEAHTH YD), v 7 ATREEZT
k3 % T#HIFT intermediate TCR M- i s h
TW59),

EHE T, O TH{bT 5 THIOER G~

o5 %, =y AEEYHTEML, ToRRHEL
ELHZETHRE L.

FREBEERE, FORMICEWTHTO inter
mediate TCR filOEMEEATED L. Thid, %
OERTHERIB-THHEML T, 2O &,
BRI ORI BT, bright TCR EEH
fak b 4 intermediate TCR MfunEE A HEAL R
LTWBEWS T EFmBLTV3

AkHFEZ, WIRT negative selection % %27
bright TCR fiflan zh %R L L ORET H 15 D8,
#EHT, bright TCR HMikuid EE SRR IEML
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Fig. 8 FF MNC &RV v <EROGEEENT
target (¥, MCA105 T& 5. A. KAEFH B.
MCAL105 THE L=< ADFF MNC, By v 8
% effector & LTHWV. @2F MNC, Ot
By voEkERT.

EhiWI EBRALMCR -1, EELREEACE LTH
Dith sl bTHAS5. —7F, intermediate TCR
HilEE, ECOREER, NEBRRCEREEh D 2 L5
Lhia->TkHYY, REATCYRBT5Macs s,
BELREACE LCEEREh, TOWBRETIE inter-
mediate TCR sz 0Bk hic b Lz Hhi.

SEOWR TR, BEBEROY v/ BRE|Y v s
BHOVEEEE SWT LT TLL. BREE R
i, Y R RoBEEESARL O LEL, ToXE
fe5rEi% ¥ % intermediate TCR MO &R\ HiIEE
R 2 b

BENE{LEE>Th S L, intermediate TCR A
RoFEE L BESEEE SN bR, THRD S
niehofo, Kok >nlBERL, FFY v s
BROBLFA LT -1 KBROEMEL, CD4T CD8*T
(double positive) MFD accelerated programmed
death WL B3 DEHEERT B, FFY v 38R
W TIERBE LT,

AHFEOFER L v, XD intermediate TCR #
Ha sl I PUBBEME 2R T 2 L B it o T

#106% HF128 Fpid 128

TOEOWFE T, BERMCBET S v R (Wb
A tumor infiltrating lymphocytes, TIL) ®O3%LL
_E#A% intermediate TCR #IlICH 5 Z &bh > TE
T, oz Ehb, BEECE LToEEMD
R iAo b TR EEAREH AR LTV 5
EDHER IR S, RO A= X AORAPE
BRAGHALTITE LW EBEZ TV .

Faafx ehicb, MHEHE, HEMEEY L
RO bR OBERLET. ¥,
EEMEE L R WEEEYERE LR K
B, g AESTcE<ALe L ErEs
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