284

s X — K= o 2B 5 Mgl Dendritic Epidermal T Cell
DIEGE & F OVER O T

FRAFELHMEMBERE (B REREE)
E oL B o

Identification and Phenotypic Analysis of Extrathymically Differentiated
Dendritic Epidermal T Cells in Aged Athymic Nude Mice

Katsuhiro TOMIYAMA

Department of Dermatology,
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(Director: Prof . Masaaki ITO)

The Epidermis of euthymic mice (+/+) contains a distinct T cell subset called dendritic
epidermal T cells (DETC). The majority of these cells are derived from early fetal thymocytes
and express invariant yé T cell receptor (TCR) composed of Vy3/Vél chain. However,
the author found the T cells considered as DETC in aged athymic nude mice (nu/nu).
These DETC were consisted of Vy377d* subset and af* subset, and demonstrated lower
expression of the CD3/TCR complex in comparison with normal Vy3t DETC. The af*
subset was heterogeneous in the V8 usage. Furthermore, the DETC in aged nu/nu uniformly
expressed IL-2Rf chain even in resting states. These results indicate the age-dependency
of the extrathymically maturated DETC, and the phenotypic, possibly functional difference
from the thymusderived DETC.

Key words: dendritic epidermal cells (DETC), extrathymic differentiation, athymic nude
mice, aging, flow cytometric analysis
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D, o, BBFRRME, 550 IRFFEROBA
EREC L0, BHETE, WEFERLERmEe LT
FafFlaRg R B BT % Vo3t fifichk T % &
ERTLAE-0 FE T FmED Vy3*DETC i, i
D% OTHIRAFEEE, BWERPTHt, BB L REHEMIC
e his, ThabblBEASELETHRE V25,
BEAEO T BT 20 LT, B,
Kalga B b Lic TR, W H D % a1t
THIBOFEE HE S h, ERBHEC B AR ORE
LS T A EHRBEENTLAYT. Nl D
B&d ¥, ZnbofifarEB B s R+ RED
De2EHEIRTVEY, WRAG(ETHREIEE
TAHEBO AT, BEIKEEERC EEAY v 3B
G-IEL) ¢ LTohbOTHIEAZESET A9, 5T
AEFFRCHECRB SN IABHTHHZ LML T,
THEAROECBEL VS HATS, E B EL
LCWCAAEEELSS A, O EhbLERICL Vi3t
DETC DSt oBBICEAE sy DETC BEELS 5
O, FEEETLIAELIESD LS tERERTOME
FER I BRI TH - 1o

Bolf, BMEHERE B+ 4 <7 A (BM chimera)
THIBRIEEAE D DETC A& S h Ty 5 a8,
IOWBERREFLEEZ NS anthymic X— KT Y
Z (nu/nu) TRFZEBELMRBERE LTRAES
Tuwiels, £ ZTAE, nu/nu VT, BERASE
THB,PEMNT 2 & X R 5 EREBC ks VT DETC ©
BELRL EHCERSOMREEE L.

MHE& LU FHZE
1. ® 7]
6~ 8 #sD euthymic C57BL/6 <7 A (B6 +/+),
athymic B6 2 — F=< % 2 (B6 nu/nu) dWwThiH
AF v —/L A Y ~"— (Atsugi, Kanagawa, Japan) &
DEEA L. il (aged) =7 ATt it~ v
2 EFRAFEHYERBRCCRETL, P bhHk
6 PAUEERLLbOEHGL.
2. | &
FERHLLH<= 7 RE/ 7 u—FAfiEoEIIE 1
DEBNTHA.
3. feEuithkaae
<9 ADEN % 20mMEDTA T CTHLBE L epidermal
sheet #1EBLL, &7+ b v CEEH, FITC i Thy-
1.2 Hitkd AT L, L RIBEBB IR
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W90 BT 0 O Thy-17 #1fa%0E, OLYM-
PUS BH-2 R¥EAMEE T CEFLICEA 100 O#
Ba L HEH L.

4. Flow cytometric (FCM) analysis

< AN HAHVILER L B EEERY, 0.5%
bYU Ty T37C, 3077 MHMLEE L8, Lympholyte-M
(Cedarlane Laboratories, Honrnby, ON, Canada)
# A\ T epidermal cell (EC) #FBBI L 20, 41
I, RUBEOV v BRI AF— 24 v v FTHEY
Thos Lictkic, #hFh Ficollllsopaque, 0.83 %
NHCl % B CrsE s (ke FAOx%E %
BELTHOMBRTERE TR LY. 2% FCS,
0.02 % NaNj;, 8L 20mMEDTA A9 ® PBS T
RS L7 5~10X 10° OMIFSRE T4 BOZEH
fhé 4 C, 0HHERILEE, kT Lit PBS THEH
# L7, FACScan flow cytometer ¥ XU Lysis II
program (Becton Dickinson, Mountain View, CA)

% B TREET L0,

F 1 anti-Thvl.2 mAb, anti-CD5 mAb,
Streptavidin—PE (X Becton Dickinson
(Mountain View, CA.) Lo AF L1
A4 T PharMingen (San Diego,
CA.) LA L.

mAb, reagents Conjugation Clone
Anti-Thy-1.2 FITC 30~-H-12
Anti-CD3 FITC/PE 145-2C11
Anti-TCR-af FITC/biotin H57-597
Anti-TCR~7d PE GL-3
Anti-V 2 biotin B20.6
Anti-V§3 biotin KJ25
Anti-VB5 biotin MR9-4
Anti-V 6 biotin RR4-7
Anti-V A7 FITC TR310
Anti-V$8 biotin MR5-2
Anti-V§11 biotin RR3-15
Anti-Vy3 PE 536
Anti~IL-2R g biotin TM-51
Anti-HSA¥* PE M1/69
Anti-NK1.1 PE PK136
Anti-CD5 FITC 53-7.3
Streptavidin PE

* heat stable antigen
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1. aged nu/nu [Z&(T5D DETC OFE
+/4+ B XU aged nu/nu & V{87 epidermal sheet
O IF FEAE 1 WRL7. aged nu/nu DFFITIL,
+/+ EEERK, Thy-1* #lan@Ebbh, TDEREA
EREREZE LT, Ll +/4+ Sl 5,
BREA L (dendriticity) WEWEFAR L. i
BAEEH 20O Thy-1* filaus +/+ o835

B7TEH FHEFTAH

1 Th-te (F2).

wizZh b Thy-1* filakRo THilZBAET 5 b
iz, #E LD EC %A% L, FCM analysis #717- 72.
+/+ kT H DETC ik Thy-1*CD3* #ifss LTH
EEhHH (B 2, box a), nu/nu OFER T, Thy-
1" MIIOBEAEM CD3™ TH-7 (F 2, box b).
L» L, aged nu/nu TZES A Thy-17CD3* #i
fanmR st (B 2, box ©. Thy-1" MlasiLEE
LodHE OB LIV, aged nu/nu TiEEF D19

b

Bl 1 B6 +/+ B LU aged B6 nu/nu k D87 epidermal sheet @, anti~

Thyl.2 mAb fuvi IF A&

a t+/+, b :aged nu/nu. VWFho

epidermal sheet & H /M EE L 0 fESU L 7.

+/+

nu/nu

aged nu/nu

— (D3

Thy-1

B2 BENbsvi3E8EELoiEE L7 EC @ anti-Thyl.2 mAb B X
U anti-CD3 mADb iC & 2 —EH#EHER (FCM analysis) .
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%h CD3* Th-71 (F 2). aged nu/nu DEKIL,
RHRAGIC SEEREOFT 37 <, ¥/ hematoxylin-eosin
Buft T RV A MBS b hish o fo GRIBED.
LlEX v aged nu/nu OFRIZ, BREELFEST
#ifg, T/chbb DETC EAETHEE2 bR, Lk
L&D CD3 OMAEE LA L0 $5< (BE 1), aged
nu/nu @ DETC i +/+ @ DETC 3B 5Z &
MR X s,

* 2 MBMMEEYOO Thy-17 @, B
O CD3* fifaodElE. thith IF, FCM
analysis OFE»HRD .

. + / 2 % of
mice Thy-1* cells/mm CD3%/Thy-1+
+/+ 426.3+35.0 91.9+7.1
nu/nu 139.7+27.8 2.4%1.8

aged nu/nu 124.3440.1 19.1+6.4

% 3 DETC k@3 aft & 7ot OHEA.
FCM analysis OFfEEM HHEH.

287

2. aged nu/nu (%75 DETC @ TCR O
it
Wiz, aged nu/nu @ DETC @ TCR iZ2\~T FCM
analysis I & DT L7, +/+ © DETC EE
EHFEREAED vé THEOKEM LT, aged nu/nu
T yé BT, of OHFERELED BN (B 3).
M TCR O#EI&1135%, 62% & yé OFHVEMNTH -
72 (% 3). L»,L, aged nu/nu @ 7éDETC 3£T
Vy3™ THY, +/+ e BT (1 4).
¥, oo 24 <, aged nu/nu @ DETC %, af,
76 DWFRO CD3/TCR #, *OHEHMN adult +/
+ EOhAEBCHCCEERS AL (B 3, 4. L
FX v, aged nu/nu ® DETC (& +/+ ® DETC
L e Br s THREATHL EEL LA
3. Vi BOSHRMEO®RET
aged nu/nu WEKTH afDETC LD L5k VB
BHER LTV 302 EEREOR VB L HVTHE
# L7z, aged nu/nu @ afDETC X, #T VB2, 3, 5,
6, 7,8, 11 WFho VB ORBELFEDH R, hetero-
geneous 7tHIfEM L&z bhk (B 5~a). FUEME

mice % o OFFCIID «fT R OVTIE, EORRESDS VA8
f*/CD3Y ré*/Cp3* TH-7c (B 5b, ¢). LHL, aged nu/nu @ «BDETC
aged nu/nu 35.3+1.8 61.7+6.3 TIEICE S VB IR k-t (B 5a).
++ aged +/+ aged nu/nu

« BTCR —

CD3

3 DETC &3 ydTCR BLU afTCR ORH.
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aged nu/nu

—— ¥y 6 TCR —

2.7

Vy3

4 ydDETC wkid5s V3 ORH.

4. aged nu/nu & +/+ @ DETC [C&(T3
EEREV—— DR

aged nu/nu ® DETC &, +/+ +BEKE, HSA™,
NK1.17 T#®H >71h, CD5 iE2WTik—#a % mn
L7 (B 6-a, b, d). +/+ © DETC izt A &l
IL-2RE™ TH Y, I —HLLOBWRENALRD
B E ., Zhiex LT aged nu/nu @ DETC (&
BEAEN IL2RAM TH -7 (B 6. £/, CD3
DOFEBH IS DETC SEE 270013, aged nu/nu
<, /4 A bRy CD3TIL-2RAT iR
w5 (H 6e).

% £

EEfE~ v AORBIHERICAHAET 5 DETC (Vr3*
DETCO) i3, BEHA~ L5, B0z
¥ L+ 58T homogeneous 7z THITH 51
OO %, R, BNRBHEHY A<y X (BM
chimera) Ti2, WROEECEH 5, a«fDETC »
HET 2L 0o8ER RIS BED RN THRE
DX5E, MRIEEAEED DETC OFENFER S hiz
IHE, b bDOEETIE afT HBEAEETHEZ &0
HLEW Thbhhe bOEEATHECHYT 36
MARBEATWEY., Larl, WROBEL KR
5, LOEHRREFALTSS nu/nu T, EFEE
CD3/TCR #8145 DETC BHELLWLHEXR
TW5A2, DD polymerase chain reaction (PCR)
X AT Vy3 DETC OFENTE I iz, ©
HoMEAORERARTETCH - LB, Lok
Iz nu/nu ki35 DETC ORE,F W rERE LT
= AOBEBOEENREZELLNL. Thbb, Zhb

O|ETIE, WTRLHEEHE: nu/nu FAVTED,
Fri 7 & fas O BeigAh- (b T ML bl £ o #in<
B ERERTHEY, FRTHEE LTHraL,
BB LTk iR E L b 5. EE 8 HE
O nu/nu OFEIZIE Thy-1*CD3™ MlaL 2@ 5K
oot (E2). LaL, MEBREBCEVTE, 86
i, BRo CD3t MilanEZoobni (M2, 3). B
R L ST TO REFTRI V-2 &nb, T
R0 CD3T il AR CORRCRBEL-ElRTts b
AR Ao, - T, 4ME, aged nu/nu TED
Lt Thy-17CD3* &, BEso2{k L DETC &%
ATFERIEWLDERbRS.

aged nu/nu Tit, BM chimera &@EEIC, hetero-
geneous 7% afDETC A LRSS, LA Vyd-
70DETC OF B TH -1z, Z o, Bk
TADRMC LB ELELLNED, REOBNRED
BOWHLHEELIEbR S, DETC & EBE® keratinocyte
i IL-7, KGF &% N L THECEE*RITLEAED
FHRINTWARN D) ZOEROKHBERIZ
LW FhA VOEERHDCITEFEFTORBSK
ESHENXBLTHEELADLLDOEEDRS. #-T,
y6DETC OFEL T T <, afDETC ORd BM
chmera & aged nu/nu & TIEEALZHH LKL,

aged nu/nu @ DETC &, £#® TCR 3 Thk<,
fLoFEE<—h—L20ThH +/+ LB LOENH
WHBNT. B aged nu/nu TREEAED DETC
POIL-2RAM Th - 7o & & ITHEBREE . BEO V3t
DETC i, in vitro T, Con A+IL-2 G+ 5D
XL, nu/nu L0B5RL EC X IL-2 BETLE
WEIEH R RS E R B0, SEBLALBRIEC



VB2 VB3 VB5 VB 6 VB 7 VB 8
a : Epidermis 6.2 18.5 18.8 1 18.5 8.4 9.8
(DETC) A . — S T A
AT R MW e Mu@q———m
b : Liver 2.9 47.9

e | P—
1. 173 " i hl]
¢ : Spleen 2.9 2.2 2.6 m 1.2 2.8 44.9 1.6
[ — e — ey ey b - ———— g
L bk "y | , . ; o

-

Bl 5 aged nu/nu KHETH ofT #D VB usage OBE. WIFhb ofT MG L. BFI ofT @ECED B4 VB 0EHA.
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+/+ aged nu/nu
a
@.5
<
172}
m B
1.3
b
° |
D=8
.
a4
=
d l 9.9
o
a
O

CD5

6 +/4+ BXU aged nu/nu ® DETC k> A&MEEM
2 —h—DFEBOHE. a : HSA, b : NK1.1, ¢ IL-
2RB, d :CD5 ORBUC>WTHEFT L.
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R & % DR O BT

DOEELHEHPTELLDOEBbND. bbb, aged
nu/nu @ DETC & resting /oREET34 Tic IL-2RB
ET LD IL-2 5 LTRIEST 30, Vy3™DETC #
IL-2 RIET 51212 Con A %O mitogen 1=k A1E
HALRLEEEZ b,

aged nu/nu @ DETC »EHHE¥ED, WEASLET
HIETHHZLEHEBRATHY, B DIC &,
dendriticity AMEVZ &, CD3/TCR OBV Z
tdroRBTHEEBbRL. LL, Zhbigigst
b DETC #ERIZE b5 $ TOMBIC > T,
TEHTHD. AIREMEL LTIE, 1) BETTHEE LT
ik, BET A, HEHE, 2) LOEBTH LT
HMRMERI homing T42&ERELLNRS. nu/
nu @ Thy-1* #lsoBEmgc i 2 v 8L
mupt, CD3Y MO aged nu/nu OFHEH -
o (' 2). $1, afDETC @ VB usage I, gz
DML TR & xR 2 @R AR L (1 5).
Zh ik, aged nu/nu @ DETC AEri-icfhn HELEE
ENTeb DT, RECBWTHACOE LI Z &
BFRETLLDEELBNS. & LERTOL, BT
Bl biE, R DETC ORERMAE AT 50T
THE. ThiB LT, nu/nu ODACED SR
CD37IL-2RA* MilaOFENBRRE . Uit ot
REET L0 NK #ifTHBH, nu/nu DEEIL
BHL R CD3TIL-2RAT Mgk NK1.17 Th -7,
F1o, ZOMBERETE I DETC A& A K0y nu/
nu KL@EDHN, EHLET, BHMf~D5 LR
BEL&hd SCID v AL LEETALH5THS (K
F¥#). LHiL, —FHTE, aged nu/nu @ DETC #»
B—7T27{, TCR ® VB usage MEHETH ~72 2
Einb, 2) OFEENE, HH0ikER, D, 2) OWHD
#®RELT DETC &5 fifaER B S hicaTiEtE
LEETE . L~ CD3TIL-2RAT Mg DR
#r® RAG (rearrangement gene) DEEZES &%,
aibd BV EHERER OB NR S BORFIHREL E LD
ni.

® B
aged nu/nu RV THEENSL LIz DETC % AR
AR ERME LTHE L. 20 DETC & heterogene-
ous 7t VB # BT 5 afTCRYT #ilk LU Vi3 ro-
TCR*T fifah i, EhicihbDidsiAdH IL-
2RAM =, BRfFRIRRESRD DETC S &< R b
BTH -t RS DETC Mifas & - ook &
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oo nEDE ZARBETH B L, FTEL S Olg
b THIBED X 5, DigsictE > £ EROBEOEL
Wk-THMLi-dDEEL LN,

E

Wiz resic o fifeE, HRMAB % L
TR APEREREEHAREEHE, U rRE
B P EES BRI CERH L LET.
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Thy-1* epidermal cells proliferate




