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BRSEEE DT AT 35\ T, 1960 ST RE(LE DR
%, 1970 F£AUL T fMilast (T-ology) DB & b 3,
Hig DR, &7 5 2A0ES 07 ) oMKk
SHFEREEOWE - BT AM R RBEFEOTI Y
L, BEORKKRKAZR, T ) o HeyhLsT5M
HBREERN IR TANE S DEEIWROER 4 % 2
to 2D X 57 T-ology ®FRA M~ T Gershonl) |3
SODORHIAEA LTS, F1HTE > EThkL,
immune system & thymus OB &3 2 - R REXh
ToEREEE D, < #2550, thymus disko T #ifass
FREFIIHEEESE LT h ey, fiERRY -
TEERAVI—FRZEDZ LRI ERCHRNRTH
B, VRS ED L, T Ml RREE BT 58
DT, Bl hxHf+oMacdtdbsri 2%
ERRBICER I Tk 72, Gershon iz L 5 & = DR
53 T-ology D& 3 #i4 /o3 golden age D% b ¢
H5H. BYAOBEE LMY —C, HihErcsErns
HFThroe L, T ERFEROE», (i) in
vivo TEEMRIE, GVH KIG, BEAEER G &\
@ 5 AR BE S L, (i) in vitro CIt effector cell
& LTI A BEE - TR LY, (1) R ks
WCTEELERYHL, 51 (iv) fEERORE LB
T, LEEFOBEIEBHTEETHS, Gershon 2ifh
EE X5, T #ifE - #i: immunological
orchestra @ conductor TH -7, [DIEFEO—Y%
FODN, HEDRAFXRAF -V APz o —
NTHREAXESMETH B,

O XA RBEREELREUTHEC X - TfibhT
\HDh, FRENE 5 subpopulation 2 L34 D
PEDOWTHRERDAND LA THBL, ZhETL
AHAleEEN T g8\ L subpopulation @
RBTAATCHI LREETHE, b T #lao
ontogeny, IEE « EHFEAYMER, life span, HFEL -+
Th~, BESThThEL-BA»LYEIN L
DC, 2EMICIELH —~% R, 2 N Tt subpopula-
tion LB OB MIF T EA X BAY, FEE L5
AEERINTAHZ - T T fifanE M+ meE T

i, zosgmyRC T T Mian XD LEERO
—BZ LWL EZ B LD TH D,

1. Life span [C& B8

BEEFI K 5 stem cell (LFglEc migrate LTET,
Z s THRROR RN, $ic% © humoral factor %
MR AROBEIC X » THEHIE 6 (R Tk Thy 1
LEBshs) YEBL, BUCE-s TV H-2 HUR
#% 5 (100% Tike\) A% S3H-thymidine uptake i
I o THENB L, B0 Y -8R life span @ BB
2 2o population AT bh b, 1DE3HNAHOH
o short life DL DTH D, @O 101, BEETIHK
B A, & NTRED B SHERRS long life D4 D
TH%, short-lived D 1) o /S E 12 BlE g major
component T95% ) L& H&, ZhbiTigs A KR
NTRIT, ZOEEIE L 2> T, Eaolii
M BT L < thymus WA~ TELHBOKEL Y o3
BROKFMMCAE L, BiRO cortex IET %, &
DML =2 ML, HMEPEINT O TR E X E
U, medullary portion iz R\ \Z2E& N A LD, &
7t long-lived ® Y LoEk-¢, thymus 725 BT M
FIO) NXEER - THRRNLHERRT S,

2. Raff and Cantor ® T; & T

Raff 53 13 GVH KEo®ges 5 T sl e
1281722 0 subpopulation 235 2 Lx R
L, FREN Ty cell, Tycell L&MiFH, 20220
type Ok BN Table 1 kTl Th 5,

T, cell vIBaRR & Mz %<, 4AABHTIL antilympho-
cyte serum (ALS) 2 lB:HY insensitive TH A A3, anti
et LTk Ty X DRESEHAE <, adult thymectomy
BRGDLEBE TR LEET 5, Toikchic
KLY v 8, W8 Rfmcs <, ALS t&DTH
VB AR L, adult thymectomy OBE % %14 12
S\ B HIL 2D 200 type A B 7t - - maturation
stage HH & L, Trix T, X O R fifar %2 T
%, life span B4 b & Ty 2 short-lived, Ty 13 long-
lived T %, Raff B2 & ORI DT fh
T\7gv Ay, GershonV (3 Ty % suppressor cell, Ty %



Table 1. Properties of T and T; Cells
Property T T,

1. Surface antigens

TL - -

o + +

MPLA + +
2. Peripheral lymphoid tissue Blood, thoracic duct,

of highest concentration Spleen lymph node

3. Recirculation No Yes
4. Sensitivity to ALS in vivo + H
5. Removal by thoracic duct No Yes

drainage
6. Effect of adult thymectomy

7. Migration in vivo

}in 2-6 weeks

To spleen > lymph node

| after 30 weeks

To lymph node > spleen

¢ On this scale thymocytes would be #.
(Raff, M. C. et al:

helper cell &4 2% 2 7% attractive TH % Lif~<TL
5.k T filao BB L ¢, FB o T #i2 helper
L LT HEE B T Mgl suppressive i i< &v 9
HBRPEO~D BB T5% A< bl X
T AR % Bz 1, suppressor T cell i3 highly
radioresistant” Td 5 D%t L helper T cell i3 radio-
sensitived) TH 5,

Raff 50 L 5 BRiE20 T 7uad, ALS & adult
thymectomy (&5t % BE & »» & Kappler?), Araneo
510 3, T @4 2 >0 population /M Tuvv b, T7%
+>% (i) short-lived, ATS-resistant “C thymectomy iZ
L AT 5 Bl (ii) long-lived, ATS-sensitive T
thymectomy OEE 4%/ gD 2 >T, Zh bk
ThZEh Ty, Toww 4T 5, ALS (#7232 ATS) &
thymectomy {3k T MilaxHd 2 Lo b, Vh
3 BCIAED © T JilE Lo eliminate kT, #H
TS E T I EL2CHBEY LD DR b, T
%+ adult thymectomy & ALS {3, # @ Eayilgs 2
i ar

3. Surface antigen (C K398

Shortman 51 13, MBEREOTIFIC L - Tl
% (i) low level H-2, high level § %> population
L, (ii) high H-2, low ¢ @ population @ 2 2 sub-
class sz, (1) (XHiRMIfRD 85% % % major
population THREED Y L /SERTH b, steroid k&
ZWwHEY TL HE positive TH %, (i) 1238 h D 15%
M35 minor population THD T A7
MR EF b, steroid T TL ALK, BoHI

Progr. Immunol I (ed. B. Amos), p. 89, 1971, Acad. Press X ¥)

< 2 spleen @Y L3k % albumin gradient 2 X
CT4rE L, B U< surface antigen i X - T 2 2 sub-
class 1wt 720y, = D4 gradient DB BIC OB
Xh % minor population 23 & () DEEZ R T,

4. Mitogen [CHT HRICHICEEFE

Con A & PHA itttz T difaic s34 %3 17c mito-
gen THh %A, —F thymocyte it PHA cKiEeT,
Con A 1% LT 1 neonatal ONgigAila KIGHKES 53
W1, Lasl, T #ifgd 3XC % o2 mitogen i
HUTHT L 5 RRIEET 5D Tizie{, Stobo H¥
4L PHA » Con A w35 sUGt0#E iz L »TT#
Bz 2 oo subset AL Tv 5%, (1) 81 © subpopu-
lation (X # D mitogen 22T HE LW RIBHEETRT L
» (PHA:Con A ratio 7' 1 [Z#\y) TEE D HL- 0
determinant 24 L, (i) #2024 7i12FE L LT Con
AwrEiETsbo (PHA: Con A ratio #ME< 0.3 N
W) T, HBEIEL density @ 0 determinant %
o, Wi ¥ - recirculating pattern 23\ &Z/c b, (i) &
lymph node-seeking, (i) /% spleen-seeking TH %,
Wiz EmE s L1, T population DEEELE- T3
#C, (i) © T #faz mixed lymphocyte culture 2%
W “killer cell” & L7 %, GVH RGBT
effector cell & L C@<., MiFZOHENL, #HT Table
21T LT

7o#s Stobo 512) i PHA, Con A x5t &
0 FUEFF D ontogeny X T\ 5D T, £E % TIC
FORELBFTE, Fig. 1 zhay 5 7icilivic
LOT, EXSREE, AR onT,



Table 2.

Characteristics of T cell subsets

PHA:Con A
# Density

~1.0
~3+

~0.3
~14

Recirculation pattern
Location
Rad. sensitivity Rel. sensitive

Function

Recirculates; lymph node-seeking

Lymph node and spleen

Mixed lymphocyte reactivity
Amplifier cell in GVH

Rel. sessile; spleen-seeking
Spleen and bone marrow
Rel. resistant

Specific “killer” cell
Effector cell in GVH

Required for DNA synthesis in
response to antigen

Stobo, J. D. et al: J. Immunol. 110, 362, 1973 & »)
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Ontogeny of PHA and Con A respon-
siveness and of the frequency of 4
bearing cells in murine thymocyte and
spleen cell populations (Stobo, J. D. et
al.: Cell. Immunol. 4, 367, 1972 X »)
M4 value 12 6E#~ v A 0 fH % 100
ELTHARTHRbLIR TV

FhFN6B4DEA 100 2 LT percentage TR L
7o MaRRAARE PHA 12 JUE L#gl @ T Con A reacti-
vity DISREN TS, 4 28 ¥ CHEBHIFE - 12
Z O reactivity 13, 3B LABM AL T4BEK
-2 (162%) wET 5, 0 HUEOBMEEE DM
BiX L b s oD, 12T constant & 100% DfEL R
Fhb, ZHICR L, Milao o fFEBEER, 3T
negligible 1238 ¥ 7o\ E THE 1 BAD L~ v B 100%
O 6 BAE TESKMCHML, 8 » AKKIFIRIhY
RS EERR Ul HHTNE ML, S~ 7 ZOEM
f3%s Con A reactivity o4 Tk adult level i@ L

B 7z D D percentage ¥ 5 5 D, PHA reactivity
BBV & THEH, 2O LixgEROkE,D

migrate L T < % #Mifla7 EkHy immature TH D Z &
#7xT 4 ©C, neonatal animal % thymus 7 5 KXHD
ka4 release L, older animal {1 predominantly |z
small cell % release +%, &\>% Unanue B DB
BE I —&%T 5,

5. Cell size I B thymocyte, T Cell DS

Herzenberg 510 (xfafiifa%x 3>0x 17, T #la
#200%4F, Ty, Ty ieHE LI, ##EX Raft 6D
SELT, T CRACLD THBH, RGO X
X XITHE » T large, small, medium © 3 >z d
DT, FhFnodki Table 3 /RTMC TH A,
localization, life span, cortisone % mitogen (X3
HRIGHE, BREHEREHSART, large size O DI
£ % immature 7o hH Y Lo BRTH D, medium size D
DU SERBHERA T ST, HbHBEOH LD
EEZ Db B,

6. Tcss & Tesr

Moorhead 517 |3, LAF; < 2z -2\~T cortico-
steroid =335 Y L RBRORIGH X, spleen Frod
T #ifa# 2 -2 subpopulation, Tess & Tesk 4T
?-o T iz ff L+ subscript, css & csr Y, ThEFh
corticosteroid sensitive, corticosteroid resistant @
B CH D, MiF & b O-bearing, PHA responsive TH
%75 Tess 1 short-lived, non-circulating ¢ splenic
T cell ® majority % 555 M TH », Tesr X long-
lived, recirculating TN T #kED minority po-
pulation Ch %, #E>D T ffgiz~ v A—{EH & GVH
EELRED, Bl O I ERF I Tesra 755
3Da4THNEEL, =0T H: PHA cRKitT %5
corticosteroid ¥ X OF anti-f MFIT resistant TH 5 &
W,

7. Bach 50T & T

T #if3i2 spontaneous iZ SRBC & n+'y M {ESLH



Table 3. Properties of Thymocyte Subpopulations

Cell Size Large Small Medium
% of Thymus 5-7% 85-90% 5-7%
Anatomy gfbc%ar}::glar zone deeper cortex medulla
Life Span Rapidly turning long-lived long-lived
Ltte Sp over
Resistance to No No Yes
cortisone
Responsiveness
to mitogens No No Yes
Thy-1 (8) H + +
TL ++ + —
H-2 + + H#

(Herzenberg, L. A. et al: Progr. Immunol II, Vol. 2, p. 116, 1974 & »

Table 4. Characteristics of Rosette-Forming Lymphocytes in Normal CBA Mice
| B | To | T | T,
: |
. | Bone marrow | Lymph nodes
Location (%RFC) (30%) = Bone marrow | Thymus(100%) | iy %)
o .
Spleen (30%) | (70%) Spleen (70%) 1 eriphera (9857’0)
In Vitro i |
sensitivity to AZ ‘ 500 /t/m{ 100 pg/mé 1g/mf 50 prg/mé
In Vitro | ‘
sensitivity to A9S | <1/10 L 1/40 1/600 L 1/300
I !
Early effect of ‘ |
adult thymectomy - i — + ‘ —
Early in vivo effects 1 i 1
of ALS : - - - ’ +
Sensitivity to | ‘ ‘
thymic hormone ‘ + —

(Bach, J-F et al: Cell. Immunol. 6, 394, 1973 X »)

RAF2H (rosette-forming cell, RFC), Bach 518 11
azathioprine (AZ) it % &5 RFC % highly
sensitive @ T, & low sensitive & Ty iz iz, D
ISl o s L OWEkiE Table 4 R+ 0 ThHDH. =
szv 5 Ty & Ty ik Raff and Cantor %4 & typing
DEBRES TN E D, Bach bo@wd £5E Tk
ALS |z insensitive T thymectomy 2 X 9 3 512 i
41, T2ix ALS % %HE < thymectomy 12 I »
THEELIZVHD, FBFED T & Ty i identical fod D
rBPbhb, 7ok, Tabledizk\ T Ty DL B2 5 2
bh Mgl E#s» D REC €0 Fik#E i
positive T 1, thymus RFC o precursor & # 3% b
NHLDTH 5,

8. #HEOMMHECLDIIE

Matter 519 3B FEHESNC L - TY L/ SBROBMHE
EERF, T Mifax T, Ty, Ts 03 D148 L7, Fig.
2RERLENOHEE BELBEAMCRFE LD TH D,
K B OB BN IUIROmML TH B, Ty
e LB ) L oXER T %\ cytoplasma #EE,
organelles 234> 7c\ 2 &, polyribosome % /&% < = L LA
BT Z Ly, To 3 KE-CBz blast like D RBA R
L, A/ b ® B> polyribosome %>, =D poly-
ribosome (XM rosette D L 5 e EEY E D Z EARH
%, ¥ 7z polyribosome Dl X ORIKIB < IR L
7o & UTIKE T amorphous B OS5 = L HVER
THb, LXUITHRES B4 LB 530 granule %



¢
W MON0- L comes %co Golgi complex
<o N
® gronie
itochondri
£ mitochondrion y filamentous
f’ RER network

Fig. 2. Structure of Ty, Ty, T; and a possible
pathway for T cell differentiation
(Matter, A. et al.: J. Exp, Med., 136,
1008, 1972 1 »)
RER: rough endoplasmic reticulum

Fo, T kB M T, A& &2 small /g0 L me-
dium-sized TH 523, FEHEw dark iw R 2 50T, #H
7t marker 7t LICEfER CRBIZEBIN LB S, BoiZl
A% 2B, (i) #icil - 7= monoribosome @ cluster
MNUELIETRBRERET S &, (i) organelles %K<
Kx KRB area R"hHbH L, IXb, B pertussis
% mastocytoma 15 B RIS Cix, K o8
BTho Te MEICEIL - THbIh S, Tl T 3EHD
ribosome & %8i7c filamentous network A23J85 LT
VB ENBMEDR LA ) L XEREE DR, —
F Ty b Rt 5% & 5 B b R bhs
W Emb, Ty HERERC X 5T Tz i transform
L, Brl#ATREICE Tshdt®Erbhb, Ts
iL %R % & T pinocytosis WGP D B & I HIXHER
Lo 3FDBIRIZOVTL, WALATRBEN D Ti=
virgin T cell, Ty=activated T cell, Tz=differen-
tiated T cell & LT3,

9. Konda 50 Thi, The & Tpc, Tput

Alloantigen (=% % immunocompetence, REHL
B, cortisone, PHA =33 5 i % o ffid 5, Kon-
da 520 i thymocyte %2>, T fifg% 220 sub-

5

population iz F R ZN/EE Uiz, FEAaRizk o<
TH 5o

(i) Th/ (=thymus incompetent): [i§ i A B o
dominant subpopulation T 80 7t L 90% % 5,
alloantigen % a3, PHA OflE 4+ %771, BSA
R AR LTV density o region (B S,
anti 0, anti-TL iz highly sensitive, cortisone 4
X hil%T 5, anti-Gix, anti-Ly 12 BEZEE R
T\ H-2 HUME R AR

(if) Thc(=thymus competent): Hff#ifge> minor
subpopulation T alloantigen % FB#+ 5, PHA K
#: ), BSA gradient i1 low average density, TL,
Gix #i3 L A K Hiclov,

(i) Tpe: FMicdh 5 “virgin” O antigen reactive
T cell. 40 E % FE The & identical 7o #if3,

(iv) Tpm: Kicds memory T cell

Table 5 13l k& &5 T, 4 HEOHRABWDHILDT
5, D% Cohen and Claman DL T
% + Thi=Tcss, The=Tcsr T& b, Raff and Can
tor ®Fi & ligTiuE, Tpe and The=Ty, Tpm=
o TH Do

10. heteroantisera [C& D538 & surface marker

0] -IEX

T #EONE - kBB o TR TR LD
CECEETH DL, BEOEMITIADY LNERT
& F A REE 7o & D heterologous antisera iZ X »
<, T MBI R 5 72 subset FRHIL L5 &7
BRADBEONKRINT VB, 194 FEEDOT 51
TR E 2 BEEGESE £ 3 T T cell subsets
L T cell markers 2B+ 3 220 workshop 23§72
H, ZOBGALARBINID, HFEOBRING
DEBLEBLTHoI0, Blxid Cantor L Stobo ZEER
LUt 9—4 v a7 Tk, helper T cell precursor
1Lyl & Ly2 oRiEx#FEOORKL, kille T cell %
Ly determinant % /X<, L#EINW, —% Raff &
Mendes #HE L T57 — 27 L3 » 7T, fiFELyl
ouwE L, iz killer T cell ix Ly2 & Ly3 ##2
LHMEINDLD Y, LERH—~THB, 72 Con A
responding cell #% Thy+, Lyil+, Ly2—, PHA
responding cell 7% Thy+, Lyl+, Ly2+ TH5%CZ
L3200 T =0 a9 TT—RLTWVTL

I oD T =2 gy T0EM, T cell subpopul-
ation ORIz B LT, GVH itz T+ T filas
helper fEf %8> T #E3 in vivo 23T 5 cortico-
steroid BZH4 BizT5 2 &), Peyer fih> T kg



Table 5. Summary of Characteristics of Tentative Mouse T Cell Subpopulations
Property .Of Thi The and Tpe Tpm
subpopulation
Distribution Thymus cortex Uncertain Thymus-dependent

Size, appearance

Relative density in BSA
gradient

Per cent of cells

Cortisone effect in vivo

Relative irradiation
effect in vivo

Membrane antigens
4
TL
Gix
Ly
H-2
PC.1
Functional attributes

Primary alloantigen
reccognition

PHA stimulation

Cooperative effect—
SRBC

LPS stimulation

Small, lymphoid
cell

High

80-90% of thymus

Sensitive

Sensitive

High

High

High

High

Low or absent
Absent

No

No
No

No

Large, lymphoid
cell
Low

2-10% of thymus;
unknown pro-
portion of pe-
ripheral T cells

Insensitive

Less sensitive

Low, but required
Low or absent
Low or absent
Low

Intermediate
Absent

Yes

Yes
Yes

No

areas of pe-
ripheral lymph-
oid tissues

Small lymphocytes
High

20-30% of spleen
or lymph node
cells

Insensittve

Less sensitive

Low
Absent
Absent
Low
High
Absent

Probable yes

Yes
Untested

No

(Konda, S. et al: J. Exp. Med. 136, 1461, 1972 1 b)

v helper G % #0223 GVH §EdiddFnio\ 2 L2,
T; cell i1 helper cell @ precursor ¢4 b, Ty cell i
cytotoxic lymphocyte @ precursor Th 5 = % (72
1Lz DEEGD Ty it thymoeyte, T, i3 peripheral T
cell ##53), T-RFC & helper T cell 2R 50k 17
DMRETH S L8, ie Lo Zh TV 5, helper T
cell & suppressor T cell DR Fiz>\TiE, BidROM
<HLED T M helper, ;AR T Mfaid suppres-
sor L LTS LV oELZ LBBEXRliletELS
FHHD > TERO—FH LoD, —BAICITEERK
BREHFEZT 005D L OB 5,

& b b

T-ology ORIz HIGE LL, T MilgodRoiEcBs
LTEX LWBOBENERS LT H, subpopula-

tion oW T H L B R LM RILO#EE 23 s S h
TW5b, ZZTREUNZ - DIRBT, EIDDA
RIS, PEOLAREEFERIR 4THD, ==
BRI oo b DR EDTHEDOFBECIT—FK Lz K
PEELRZT OB, 20X 5 EFR—KRESEONF
CECTELLWZE T/ v, Alczo®: T
MRROHR, BECKVT, BRETRELANLE2BIN
TWBILEERTIDOTED A9, THIRIZFOEE
B oK, WAWAREHRLEOTLhTWER, HE
ORI RBEE DN EL, ¥ L notation %
WEBLHABHCE - TWBBENRDBHZ LY, “hi
THRRICHED TH D, FHROMBIC Lo TIhbAKE
CEBINDZ LR L, ChaB U TEESY
RREOBHEN L) —BBLMCIh B v i L
wERS,
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