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Characterization of Rat CD1 Antigen with a Polyclonal Antibody

Against a Recombinant Protein Produced by the Prokaryotic Expression System

Shingo ICHIMIYA and Akihiro MATSUURA
Department of Pathology (Section 1), Sapporo Medical University School of Medicine,
(Chief : Prof. K. KIKUCHI)

ABSTRACT CD1, the first cluster of differentiation antigens, is a family of cell surface glyco-
proteins which are noncovalently associated with S2-microglobulin. Although the structure of CD1
is similar to that of major histocompatibility complex class I molecules and cytolytic T cell lines
specific for CD1 molecules have been established, which suggest that CD1 antigens may play a role as
a presenting molecule, the actual function of CD1 is presently unknown. We have analyzed and
identified the rat homologue of CD1 in attempt to confirm the function of CD1 and whether it has
been conserved in evolution. The rat CD1 gene was categorized into the CD1D class. In this report,
we produced a specific rabbit antiserum to rat CD1 by the prokaryotic expression system and inves-
tigated the expression of its antigen. According to FACS and immunohistochemical analyses with
the polyclonal antibody, rat CD1 antigen was expressed on the surface of thymocytes and spleen
cells, and was detected in hepatic'tissue. The expression level of CD1D class in lymphoid organs
varied among species. The functional significance of these results is discussed.
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Fig. 1 Arrangement of CDI1 loci in human, mouse
and rat (modified from reference 2 and 6).
The five human CD1 genes are linked within
190 kb of DNA in chromosome 1, and the two
mouse CDI1 genes are less than 10 kb apart in
chromosome 3. The rat CDI locus may be
similar to that of mouse in another chromo-
some except MHC. Classic CD1 class and
CD1D class are depicted by open box and hat-
ched box, respectively (human CDIE is con-
troversial to be in classic CD1 class).
Arrows indicate direction of transcription.
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Fig. 2 Schematic diagram of expression vectors.
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bt~ v A CDID2 MFAELEETF CD1D2) OFFEITR
wxhte Fig. ). oTFEEZHEF S CDL sys-
tem (% 2 2D class I KFIE54¥, Lol CDID
class %, E b, =U R, Iy b CREIRTHLIE
BB E T, CDID class DX 5 icfEvE s TR
DTRIBEFINTSEETFE, class b ERTFOF
THFHTHD, rCDID1 ¥, class Ib BEFOBEEMNE
%, XLIIIMHC &40 ¥iEs & rofbic
DWTHER L T L CABEHKREVERETTH 5.
rCD1D1 ORBIER OBR 1T - S5, Northern fEHT
%5, rCDID1 2~ v » CD1 @&, JREi/aieciRy
ERTWABT &AL 729,

22 T5 v b CD1 HFIZo>WTEH VY SATOREN
TOZEEHEME LT, AR\ TH4E, K
BB L » TEE IR 1CDID] ¥z BEO ¥R
E L, rCDIDI BETFEMHCTEHHEY 27 v —F LHik
DIER ERAE. ZofEE VT, 5+ CD1 4T
DEHV SV TORBELYBH L. TOBE, 5 v b
CDl 7Fi3, &\ & LChiRMia, Mtk X o
T7 promoter
EcoR!

Bglll

EcoRi

Ball

glutathion S-transferase
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(A) pBS-27.1, the pBluescript SK~ containing the cDNA

insert (rCDID1) isolated by helper phage rescue; (B) pET3c-27.1, pET3c containing BgllI-BamHI frag-
ment of pBS-27.1 encoding truncated rCDID1 with a delated part of &1 domain; pGEX-27.1, pGEX-3X
containing the same insert as pET3c-27.1.
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FTRASh TV B LBEn L oot BESHT
WAHRER L &85 &, CDID class DRafR 43 Lo
MR TORBE, BRI TR TR
¥IBI LTc. CD1 DESARITRISHIN TR E, 0%
REHLETUTTRUL.

2 RBRAFE

2-1 fER#ER

2:1-1 Z v MIEE#R

7 v FIEEHERE, 6:B425 884D Wistar 7 v
b (Charles-River, Tokyo) #{EH L. fEH Lk
BRIUEBELAS A V5 ACEHYEL, phosphate
buffered saline (PBS) (pH 7.5) il X4y,
MR 2B BR7e, U o AR IR R WL EE 1.090
o Ficoll-Conray # (9% (w/v) Ficoll 400 (Phar-
macia, Upsaala) & 30% (w/v) DIP conray (&—
BE) »EFMLAERLL) CERBL, HERLERLT
MfaZER L, PBS TH#%t: PBS i X ¥, M
BEER & L.

2:1-2 IEEAM

<~ v 2 BALB3T3 &, = v 2 BALB3T3 &
pcDLSR 2967 il Zak A7E rCDIDI Dz <27 &2 —
L pSV2neo %, V vEEH Ay AEICTEA LIERE
hicEERE (CL628) AV, BERLELT
10%FCS, 2 mML-glutamine, 200 biological unit/
m/ G418 (Sigma, St. Louis, MO) (CL628 @ % iz
#A) &AL MEM SEE % By iz
2.2 HEBAEBORE

2:2-1 RB|RI 5 —DER

AZAPII ~7 2 —&F\IiccDNASA75 ) —-Xb
HOH L7, open reading frame %43:27.1 %,
R408 ~ =7 v -2k b, pBluescript II SK-&
Wz Ry x—ZEHB L (pBS-27.1). pBS-27.1 kb,
Bglll ¥ X ¢vf BamHI =T open reading frame ®— 3
UL, ESEMEICRTRE~7 2 —pET3c® X
U pGEX-3X? @ BamHI AR (EhFh
pET3c-27.1, pGEX-27.1) (Fig.2). £#HAn#z <7
2 —DORBFAE L OHIBERME L VAL, Tk
DNA v —7 =2V R ILX T, ARtz ~7 2 -0k
ZHALAH in~frame TH B = & BHET L -,

222 HM|MAEBEANOREE

PET3c-27.1 1t & R HE# L = BL21 XBH %,
NZCYM £ & #% (BRL, New York, NY) £z %
L, O.D. (650 nm) #%0.6 &7 - 7P 55T isopropyl
B-D- thiogalactoside (IPTG) # 1mM ic75 X 5

7 v + CD1 #iR 227

ztc. pGEX-27.1 w2k b EE&E# L7 XL-1 blue X
B, 2xYT SEERcEEL, LELAEOLHET
IPTG ®fnz 7. M#BZEAIKBERNTER I T
BT LHERT B0, BRI IPTG FETORER
¥ bk &% BB L, sample buffer (50mM Tris-Cl
(pH 7.5), 100 mM dithiothreitol, 2% SDS, 0.1%
bromophenol blue, 10% glycerol) M, 100C
3L MEAERE L, 15%D SDS polyacrylamide gel
electrophoresis (SDS-PAGE) = T E B§ #&,
Coomassie brilliant blue THREL, MR 2 EHOF
TERER L 0.
2.3 HH|MAEHOBER

pPET3¢-27.1 12X b FPEEH Uiz BL21 KEBE % 500
mlEREL, EXBERLL, <vy F ZBHRKA G0
mM Tris-Cl (pH7.5), 30 mM NaCD T 2 HE %
W, 20ml OREERACKEEL, BEHE CTSCHE
L7z, 8,000 rpm T 20 Em0LL, =V vy % 1M EE
100 m/ B L, 8,000 rpm T 20 HREEL L. <=
vy b ELTHELREHEAEKDY & sample buffer 125
fEL, 15%® SDS-PAGE TEE#, Coomassie bril-
liant blue THREL, MOV FEGHLE 72
A7 3 KLY electroelutor (Sample concentrator
Model 1750, ISCO, Lincon, NEB) i TH#H# 2 EA %
BHL, PBS T&EH# O.D. #lIEL, MRz EHE
EE2HEL .
2:4 RY O Oo—FAHEDOIER

EMHOBEHE 2L EHALug %, New Zealand
White rabbit (Charles-River) &, i CiRE T
6 AR L. FWEMLEIL complete Freund 70 = -3
v b %, 2[00 BB incomplete Freund 72 = 3V
P ERREERT . BohiimE 3 mi7 v =
= A CHENT LB, protein A Sepharose CL-4B
%5 & (Pharmacia) #H\TC, #ig vy » CD1#EV 27
r—FAHEEREL, UToERL 2.
25 GRFE{LPHIRRNT

2:5:1 WMKHAE

7y b CD1EY 7 e—FAHifkORBEHREDOR
R, MBI bR L. MR dH
BEA, 1-2X10° Eodkfiar~<ry Mizl, 50 g4l
DEMfEFERINZ, 4C 1RGSR, BEO PBS
THEE L, ROTZ®RPLEE LT Fluorescein isoth-
iocyanate (FITC) BHE v FH v+ ¥R s/ n 7y v
¥ifs (Kirkegaard & Perry Laboratories. Gaither-
sburg, MD) #EML, 4CH SR EEBED
PBS iz T## L, Fluorescence activated cell sorter
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(FACScan, Becton Dickinson FACS system) % 8
WHIE L. B2V e -1 0EE LT, TEY
HFREE S v T Y R

2:5.2 FHIERERROERRS:

#H ¥ 2= | B ] 1T lactoperoxidase (LPO) i X
h 125] AEA 7212, Ficdeb, 1—-2X10%/m! OffE
5% 1 mil w100 g ® LPO (2mg/ml, Sigma) &
1mCi » 25 &%, 2\t 0.03%H,0, 100 x1 Zinz
B&L:. b4 0RIRT0.03%H,0, 100 ul % 3
Bz, 1640 271CcRIb3®7. RIER PBS i
T 3EHEE L, lysis buffer (50 mM Tris- HCI
(pH 7.5), 140mM NaCl, 0.5% Nonidet P40
(NP40), 1mM phenyl methylsulfonyl fluoride, 1
mg/ml pepstatin, 0.05% sodium azide, 0.2 TIU/
m/ aprotinin, 5mM ethylenediamine tetraacetic
acid) X buJssfbLic. 4 °C 155, lysis buffer i
BEZERE, BOLLEEZEBEIRL whole lysate & L
1.

2+5+3 Radioimmunoprecipitation (RIP)

7 v CDlAY 27 r—J nifk%, protein A
Sepharose CL-4B & 4 C12 BRIG 2%, +48E®D
PBS %4, 2005 cpm @ whole lysate % 4 ‘C12
BERIG X%, immune complex % K & & %.

GV ®

Leader al
MLYLPCLLLWAFPQFWGOQSE

VOOQNYTFCCLQISSFANRSW

MASMIGGQOMGR I S SFANRS W

FLBREERE

immune complex % #& & L 7= protein A Sepharose
%, 0.5% NP40 PBS T#¥ L7-. immune complex
o f# Bt '3, sample buffer (62.5mM Tris-Cl
(pH7.0), 50 mM dithiothreitol, 0.1%SDS,
0.01% bromophenol blue, 10% glycerol) % 100 w!/
Mz, 100C 3 HMEHTAHZ LTy, 3,000 rpm
5oRELL, £OLEEE 1% T 7 VAT I NS AD
SDS-PAGE A&kt & Lic  ikEED 7 7 Y A7 S F Y
A% Coomassie brilliant blue C#@® L, =%/ —1i,
KEFMBEAR CHEsE, BRETERIe, X#71
& (Kodak RP Royal X-Omat) VA —F 52
* 7574 —BTVWEHA L, BEzvir—2oD
ks 1C, RI-10B5 (Ji5 » + CD8@ £/ 7 m —F
AHHD R4-8B1 (HiF v b class[ €/ 7 m—3n
FiE)W B B v b e—A0fifkE LT, E
HoFrFaErsre 7y vERvk. FleoTE~— -
& LT, Low Molecular Weight Marker Calibra-
tion Kit (Pharmacia) (phosphorylase b (94 kDa),
albumin (67 kDa), ovalbumin (43 kDa), carbonic
anhydrase (30kDa), trypsin inhibitor (20 kDa),
a-lactalbumin (14 kDa)) %M\ 7.

2-5-4 RGHBHREE

FREEREY R B CHBBERIEE CfTo . T

( ) MSPILGYWKI

RGLVOPTRLLLE' YERDEGDI
LEFPNLPYY IDGDVRLTOSMAT IRY IADKHNML.GGCPKE
RAEISMLEGAVLDIRYGVSRIAYSKDFETLKVDFLSKLEP
DRLCHRTYLNGDHVTHPDFMLYDALDVVLYMD
PMCLDAFPRLVCFRRKRIEATPQIDKYLRKSSKYIAWPLQG
WOATFGGGDHPPKSDLIEGRG I S S FANRS W

SRTDSVVWLGDLQTHRWSND
SDTISFTRPWSQGRFSNQOW
ERLQHMFQVHRTSFTRDIKE
IVKMMSPKED%ZPIEVQLSAG
CEMYPGNASESFLHVAFQGE
YVVRFHGTSWOQRVPEAPSWL
DLPIKMLNADEGTRETVQIL
LNDTCPQFVRGLLEAGEKPDL
;EKQEKPVAWLSRGPNPAHGH
LOLVCHVSGFHPERKPVWVMWM
RGDQEQGGTHRGDILPNADE
TWYLQATLDVEAGDEAGLAC
RVKBSSLEGQDIILYW%MGCIYQTQ
VSPVLIFLIVGVLVLVVCAV
AYYIIRKRRRSYQDIM

BT T

Leader al a2 o3 ch/'r
(18aa) (92aa) (93aa) (93aa)  (40aa)

| 336aa |

SRTDSVVWLGDLQTHRWSND
SDTISFTRPWSQGEFSNQOQOW
EKLQHMFQVHRTSFTRDIKE
IVEMMSPEEDYPIEVQLSAG
CEMYPGNASESFLHVAFQGE
YVVRFEHGTSWQEVPEAPSWL
DLPIKMLNADEGTRETVQIL
LNDTCPQFVRGLLEAGRKPDL
EKQERKPVAWLSRGPNPAHGH
LOLVCHVSGFHPRPVWVMWH
RGDQEQGGTHRGDILPNADE
TWYLQATLDVEAGDEA%LCQTC
RVKHSSLEGQDIILYWGGRQ
VSPVLIFLIVGVLVLVVCAYV
AYYITIRKRRRSYQDIMNM

vector-derived

wl a2z a3

(12aa) (79aa) {93aa)
i 317aa |

SRTDSVVWLGDLQTHRWSND
SDTISFTRKPWSQGKFSNQQW
ERLOQHMFQVHRTSFTRDIKE
IVKEMMSPREDYPIEVQLSAG
CEMYPGNASESFLHVAFQGE
YVVRFHGTSWQRVPEAPSWL
DLPIKMLNADEGTRETVQIL
LNDTCPQFVRGLLEAGKPDL
(E]KQEKPVAWLSRGPNPAHGH
LOLVCHVSGFHPEPVWVMWM
RGDQEQGGTHRGDILPNADE
TWYLQATLDVEAGDEAGLAC
RVRKHSSLEGQDIILYWGGRQ
VSPVLIFLIVGVLVLVVCAV
AYYIIREKRRRSYQDIM

53%aa

vector- derived peptide ™
(glutathione S-transferase) al u2 s o
(93a1)  (40aa) (226a2) (7933)  (93aa) (9323)  (40aa)

J

Fig. 3 Deduced amino acid sequences and schematic diagram of constitution. The leader peptide, extracellular
(al, a2, «3), transmembrane and cytoplasmic (TM/CYT) regions are indicated. The vector-derived

peptides are depicted in narrow range and closed boxes.

27.1.

(A), 1CDIDL; (B), pET3c-27.1; (O, pGEX-
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Teob 4 pm CHEY LB YR ZREZE T € b v EE
T, KB E L TEE v FREs7 n 7Y vE
XOUHZ v+ CDL £Y 7 v —F 1¥ith%, BET2E
MIRIG S 27, PBS I THests, —wk#ifh& LT 100
BERO~LAF o L —ECEBYFH O FRE S m
7V v (Kirkegaard & Perry Laboratories) %, =
BTl1RBHEKIGER. FEEBIZDAB RIETT % &
BAZIZAF AT ) — VBT

3 &

3:1 XBE T rCDID1 X ZERNHI

FFC e THTEDFOES I, BHERF
BLABCKETE 3 ifilacofiix E0 o R
SRR IR TS, LosL7eh b, cDNA o
PR X OFRE~R7 2 —ORBEICL - THREHRIE:
BT EMNEDLR T S®D, F4 k2 BoOFKMER
DFEE~7 £#—, pET3c, pGEX-3X #H\T, v b
CD1cDNA D #EH A A nt-. Fig. 3icliiz EHO T
HEhs7 1 /BRI 2EOBEAR %R L. Fig.
3(A)IE, FAanPEELACDIDL Xh FREEINET 3
7 BEFITH 5. Fig. 3(B)IZpET3c-27.1 X h FHE
NBHT 3 BESIER L. EAEIRLAEAEZ, 127
I VB THEE &5 pET3c Hi3kD <75 1 &, leader
Bl XN al ¥ A4 v D13 7 3 7 B% /K7 rCD1D1
RTF N EOMEEATHHZ ENE LD, £
ELT3T 73 VBT EINTEY, 5 FEH 36004
Da TH 5z ERFHEE . Fig 3(C)ixpGEX-27.1
IOFHEENET 3 VBESI AR L. EEAEIhDE
Fix 226 7 3 7 BRCRERLE 15 pGEX-3X HH3E D
glutathione S-transferase (Schistosoma japonicum
A3 &, pET3c-27.1 & [A#E, leader EL%l*ks X O°
al F A4 v D137 3 7% R\ 7 rCDID1 ~7F ¥
LORMAEATHAHZ ENE 2D, 2L 1L T531
73 VB THREhTRY, 5 TEN61047Da TH A
CENFHEEIN CThOHEBZEHORBE YL
7e®, 1mM o IPTG F## T CHBEORERIHER %
BEE Lie. F0fER, pET3c-27.1 DRIz b, 36kDa
EAOERBIEEHEENAD S h (Fig. 4(A),
pGEX-27.1 Rz X b, 61kDa FEH DOERFREE
DL (Fig. 4(B)). 2 o0z &AL, &1
CFELIB ) CKBEATRAINTW2EELD
i
3:2 ;T b CD1ARY I O—FILENIESR

2 R oMM EAD S B, pET3c-27.1 12k B #
ZEBADHN, X7 2 —HRORTF Nt

7 v + CD1 #UR 229

3 (hr)

(kDa) 0 05 1 2 3 (h)

94 —

6Ff =

3 —

Fig. 4 SDS-PAGE analysis of the recombinant pro-
teins induced in E. coli. The transformed
cells were cultured with ImM IPTG and har-
vested at 0,0.5, 1, 2, and 3 hours sequentially.
Total cellular proteins were electrophoresed
in a 15% gel and was stained with Coomassie
brilliant blue. The positions of induced pro-
tein are denoted with an asterisk (*). (A),
pET3c-27.1; (B), pGEX-27.1.

(kDa)
94 —

67 —

43 —

30 —

SDS-PAGE analysis of the purified recom-
binant protein produced by pET3c-27.1.
This protein was used for immunization of
rabbits.

Fig. 5
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REBIZHELTWBEDEE 2, pET3c-27.1 12X HH#
2 EAEHCHLMEOIFE 23 A, pET3c-27. 112k
DEER L IPTG FETORBE L h HAKYE
L, XH5ICSDS-PAGE 2k hBEL, XhiiE0E
W EAABE L. OB L cHBXEAR
(Fig.5) vy FRZLmE*%®, 7+ CDI
AV 7w —F LK% protein A Sepharose CL- 4B
H T A HGERL .
33 #Fv b CD1RY I O—FIiRfEaEU - FACS
BRAT

$15 v b CD1 AV 7 v —FAfifk s rCDIDI O =
2% BALB3T3 transformant TH % CL628 & Dt
% FACS T##1 L = (Fig.6(A)). &R, CL628
DMKEFEE Fic R L T\ 5 rCDID1 EfEFEY &
ZDRY 7 e —FAPERBRIGEL TWB T EAVRER,

(A) (B) ©)

: h f
AL

e oy
! 182 (C LT LT 18
FLL

Fig. 6 FACS analysis of the reactivity of the
anti-rat CD1 polyclonal antibody. Log fluor-
escence intensity is indicated on the abscissa
and cell number on the ordinate. (A), CL628
transfectants ; (B), thymocytes; (C), spleen
cells. Dashed line, normal rabbit immunog-
lobulin ; solid line, anti-rat CD1 polyclonal
antibody.

UToEBRIEREE Bbhi. Zofts » + CDI
RV 7 r—FAHEEYHCT, F v REREARCEST
% CD1 5 7R\ E2FA~7-(Fig. 6(B)). $5&, #HL
ic—EEERL, A< KR B MRS X ORI E Ml
DMfaFETRE Fic CDL 5 FAREBLTWBT E1REZLD
Rt ks v FEMEICRT S CDl 4 FoREY R
% & (Fig.6(C)), MfRMlE & RE—E®LRL, K
Y v BREAE ECRS HA LT 5 LB LT,
rCDID1 x5 v + T® CDI1D class i2jg+% CD1 T»
57, fhfEcIsiT 5 CDID class B3 5 &, b
CD1d M Mificiz & A RB L TR b3, BT
ENCREIAFRD BRI, KO B MR,
DEDLNDDLTHHY., =2 Th, KigHifars X
O A i e BB 2GRS B D DR THHE),
DX 5z, KRS X OMEAR ORI
<, B U CDID class TH-Th, k> TEDORHE
BRRSTWAT EWRB IR

3.4 T v b CD1RY 2 O—+IifE%ERAV iz RIP

FLIRER 3t

(kDa) ! ¢ (kDa)
94 i
67
43

30

Fig. 7 Radioimmunoprecipitation and SDS-PAGE
analysis of thymocytes (A) and spleen cells
(B). (A); lane 1, R1-10B5; lane 2, R4-8B1;
lane 3, normal rabbit immunoglobulin; lane
4, anti-rat CD1 polyclonal antibody. (B);
lane 1, R1-10B5; lane 2, R4-8B1; lane 3,
anti-rat CD1 polyclonal antibody ; lane 4, sur-
face immunogloblin.

I & 28847
5 v b BORRMIR S X OB A 1T R L, H1T v b
CD1 #V 7 = —F A4k VT RIP 24T 7. 37T
4 F SDS-PAGE %47\ gt Lick &5, Holgiifats
TOBEMRE bz, v b CD1 5 FO4HFEH 43 kDa
THHZ ENFHEENh (Fig. 7(A) lane 4, (B) lane
3). FACS ###r & pteT, 7 v + CDI HUR» Wl Ml
B X OMPMREL ECHFET A EAELNE T
F2m L DO&EIZBIL, R4-8B1 (17 v b class I/
7 m—FAHifk) TORIP DFERLBETHE, Bfig
HREE ETRBE TRV, BfiakE LT
A2m EEELTVBHT ENTFHEIRKE. ChaRT
Bi2d, Hi7 v b CD1 #V 7 v —F AHUKTHREIIRE
HoEA %, Western BT X - THL f2m HUETHHNT L
ok 2 A, KlsAiia s X OB AR o MIFER Lis s
T3 v+ CD1 ¥ & B2m EDEERRDLIKS.
7o, EREMHIC L - THEEI WA, Biila Ltk
5 v b CD1 L3t0k3 % 17kDa oA RS (Fig.
7(B) lane 3). t + CD1d TRI#ED 17 kDa DEH AR
HHERTE D, CD1 5 FOBEEX M5 ETIEHICH
REEWEHTH 5.
35 HFw b CDLARY ZO0—FIEERW-%%E
Rz & DR

Z v b PR TD rCD1D1 »FHiix Northern f&#r7>
LRERLTH DD, RERELT - SR, Migks
—HE coRBE YRS (Fig. 8). AT
CDI1D class DFHit, & +1® L= 21D T/RENT
B, I THERMAES X OB MR T o CDID
class DFEBENRIL> T 5 Z LITH~NT, HEfT
13fE R 2 T CDID class AL T AT EAVREX
iz,
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(A)

®

Fig. 8 Immunohistochemical staining of hepatic tis-
sue. Fresh frozen specimens were stained
with normal rabbit immunoglobulin (A), or
anti-rat CDI1 polyclonal antibody (B).

4 E =

41 S b CD1 BFOHEE

AMRICE T, ERMAORBEREHTHRY 2
r—F AHEARER L, Zofifkd T FACS @
L RIP B#i %17 > 7. #0#EHE, rCDID] EfEFEY
PIBIRR AR 3 X O ARG o MR Lic e A 2 &
HHERTHIENTE, BERIINHOHEINICL S
28, 24 7 INEFKAEEHELTS » + CD1 4370
HEXIEWHT L L2 &k, RIPEWLSZOH TR
1343kDa THHZ EBFHEIN2Y, =2 CD1 ik
5 FEN 48 kDa L5 X T\ 5. core protein D4
FEIEE LS BE-KTH0T, RIP#ETCL S
FREROET, L EOFHFREBREMHOBICI AL

7 » + CD1 #iR 231

L#zbn%. Northern @iz 5 & rCD1D1 (2H9fR,
[ A ST AE B TEHEEIN TV 5T L0 T
WEH, ThHLOEHRTOERLE L TORIIL, 4%
O RIP @<, =/ 7 v —F A HfEEACIBRER
ZERALRDLTHAS.
4-2 220 CDI1 class

HEFTTHL A, CDIlEETFIIETOMIAENIC
BHETHEEZLNTWSHY, ZMIckT5 CDL &
EFED+ % v 2 — RS X OEEFRIRE OBER
HER~DS, CDl#EEFize b CDIA, CDIB, CD1C
7z &% E s classic CD1 class &, k& » CDID, =v =
CD1D1, CDID2 7z & # & 3 CDID class ® 2 > ®
class KK E D LD -TWBY (Fig. D. Zh
B, WELES AN CD1 e EEF1 5 2950
class iwlk L, BHIEDBELEFEMB LILE 2 DI T
WB e b L, vHFE eV Y, voind L
DFE3, classic CD1 class & CD1D class ®fjJj o
class o & Ihpn, F-WE Iz CDID class
ZNFHEL TS EER TS, TOBEBADO—DLL
T Milstein 5%, - s OEERR T classic CD1
class RE LI EE Z TN B2, L2 AT, class Ib
5 F OHEE IR BIRE T2\ A, Rtk - T class Ib
BLETFENELLRE-Twieh, ¥»584 13
ABEFIFELEVI ER—DDBMTHS. Th
LD Enbclass Ib G FOEZ LN ABEEED—DL
LT, class Ib 5 F0OHEICEREHICHZLE S Z LI
IoT, RERBO—FRELTIENEFTLRLHY,
DB AN B =7 2D CDI1 system 123\~T, classic
CD1 class iox3 2 BRERfTHE N BIEZRR S h T
B. = U ATEFOMERS AR OELMES S, class b 5
FiE+T2 TLHE S ZoFE B> TWsndLha
e, Fx ot bE, 5 v+ TP classic CD1
class REL TV B L HEBI I D2, BAEF TOREN
TR=v 2 EXERY, v F TR TLHREIFES
$20 Lichv- T TL HiE LA @ class Ib 4F 25 clas-
sic CD1 class OBEREEZFT L T D TR EE
zZbhb.
4-3 CDI1D class DRIFBNIEE

# ~ ¥ X O Milstein S0 ick 5 &, 220 CD1
class D&%, CDID class 2MBD TR BRFEERT
WBZ EANE e (Fig. 1), CDID class Dy
IRl s X Ol coORB L, v, <Y
A CORBPRENTH D LHREZIh TS, Lic
HoC, fEIZX T CDID class DR #fE3s X WA
BTORBENEL->TWAH I EAVRENT. Fi,
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CDI1D class DFFfifa coORBEL T, e, =
7 AN CRFERERBRD LR TE D, SEORSEEHe
T, EE# % CCDID class T REL 52
ErEx bhit. BBk, CDID class DRBEEE
CEXoT, VY AAREREFY v RERTREE-T
WA T SRR M. CD1 system &4 & LCOREE
ROTBSEME B SE B U7y, CD1 system o CD1D
class T8\ Th Y VA RIESCBI L, BAERRISEER
EHETHAESENELLRD. BRI CEETS
CDID class 2%, H%REFZHMEFRL InTiodic, BE
RS NI % Z 21Tk » THBEL T B & TS,
class Ib BEFOEHFHER S H X MHEC 240
HELEE LB ETREERB-FRETHLLEZDR
5.
4-4 CD1 DFNH4EE

CD1 oI R7EAHTH B, MHC class I F
L ORERELMD S, CDISTFARERRSTFEL
THBET 5 C LB I h T &, CD1STrRL
Hopnn T Ml B & 12329, F7- CD1b 2358
HOBEARS ORRIEESE L TV ENELMIE
i, gk T, BELENACDL 5 TFENMLT
THIf 2 L X 5 2 L AVREN®®, monocyte 1238
W GM-CSF ik b CD1 3 FoRENFEINDL
ELHEIRTB. ThboZ &hb, CDISTF
A MHC class | 5F & BRBCHBERTRS F & LTo
BEELFRELTWD I ERELLRTWS., F, class
Ib 5 F 38 ICZ L\ /o, repertorie 2\BEIh
T yo-THIBMESBEDO Y v FERoTW BT
ERHEEINT VA2, < v 2Tk yo- T B BE
F R L Tis p 2032 CD1Y % TL® pBE ki
REL T30, Thbclass b 5F0 y5-T
MBS BGEDY ¥y F e BoEEL2Bh, T
DRV RIS LT 2 EANRB I T
5.

class Ib £ LT CD1 5 Foligeis, »arEozac
FRAE L CHBERZMEM L T L v b, NEREEIcR
e, BERIBT2Y #v FELToMHC, B3\
X MHC BB ST & T MRS A4 & DBE» b,
S FHEACERN BT 5 5 SRR B O B R I L
wEEL bR, 4 rCDIDL 5.0 & LT CD1 +F
OEENERYBRRBL IS iy, B
DRERBERCHARY S 2 B2 1Er) T, BE
HEBE OB OV T A BT BN b &R 5
THHS5.

FLIRERE

5 #& B

v + CD1HUROBENER LB T 570, 7 v
b CD1cDNA (rCDID1) Xk vfEsli7-# 2 EE %
WG, BT v b CDLAY 7 v —F AHEAIFER L <
DHER VTR L iR,

1 7 v+ CDl #UR el ffads X oMMl i3
HEh, o450 FEN43kDa ThH - 1.

2) MRl & OWEMIRE ©D CD1D class DRELIC
BIL, ficl-» CREABREND D, —FHFAKTD
CDID class DREEIL Tit, BloX-» TREBICE
i ot

3) rCDID]l OB IO XEhBRILETS
CDID class MR L Tf7< z &k » T, CD1
system DEERE, X il class Ib ORI 3 A R
TEDZEPARENT.

E il

Rz ehich, HHEE, FKEZV-220W1
AEREAE 1 B HHEEEE, pGEX-3X o
BRI UHIEIEREB N2 E E LIRERE
PRI FAYERM EBEZERBHEBCEH L
7.
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