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Characterization of a Novel Class Ib Molecule of the Rat

— Preparation of Specific Antibodies with the Multiple Antigen Peptide System
and a Recombinant Protein Produced by the Prokaryotic Expression System —

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

ABSTRACT The functional significance of class Ib MHC genes and their products is still enigmatic,
but they show structural similarity to classical transplantation antigens in that they are composed of
three extracellular domains: a peptide binding domain, an immunoglobulin supergene family constant
(Ig-C) domain and a noncovalently linked f2m. We have isolated class I ¢cDNA clones from a rat
thymus ¢DNA library. In this study, we selected a novel cDNA clone containing unique nucleotide
sequences based on partial nucleotide sequences. Specific antibodies against the class Ib molecule were
produced using two methods, a synthetic multiple antigenic peptide (MAP) system, and injections of a
recombinant protein made by a prokaryotic expression system. The antibodies reacted specifically with
the immunogens and with cultured cell lines transfected with the relevant ¢DNA in mammalian expres-
sion vectors. In normal rat tissues and cells, this novel class I molecule was expressed primarily by the
cells in the thymus. A possible functional significance of the thymus specific class Ib molecule is
discussed. (Received April 10, 1995 and accepted May 9, 1995)
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FEMHEE S PIRE &1 major histocompatibility nTwa<ey XA TLHIE, XUt s CDIHEEDOZ v b
complex (MHC) &R A2 TET2ERTHEE  CBUAHREEZFIZOWTIRITL T&R, 351
rLUTRLHERNSY, chromosomal walking i2 & D Z vy MERTES SN T w3 cDNA 7a— 25
MHC A EROBNMEIMER S 2icon, 5 BL, SHEERTI 2T Cch 5, ZoRICERE
BB EEETF (75 la, v 7ATIEH2K, D, FCHEINTWE 2 F A b L EMEEZ LaEFE
L, & FTik HLA-A, B, C) DA ESLES %2 2 RHIM 7 0o— &2 EWZ L7 Ok 9 RURFER
HT 275X EEEET (792 1h) BHEEEETS #R). SERLE 2EHEOGFE XD RHI104 REY
Z e E oY, BRI A2m LEES TR HitkofERERA, ZOHLwI I 2 b BEAEYOR
2 IS EET 2 b0%, MHC EOESEOUITCy,  BREMILIOTHRET 5. ORI HEEN
b5 F, 75ADD ELTEBHELLIS EWIEXDD FipsHE LT &V BETICEDEERK L -SHE
23, LipLidss, 0% BEEEY-EOENO %27 F K (multiple antigenic peptide ; MAP) %[
BT S THTHED, BRI ZADEETFBL WBEHETHD, &2 OHETABEREY F—F
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CEVEEUIERZEOERAVEHETHEY, HL
W7 A Ib SFOREBEIC OWTHEEL L ThIz,

2 RBHE

2.1 (&M

2-1-1 S MIEEHRRD

6 B o 8 3B4rd Wistar/Sme F v b 2R L7,
BH LU BREEEE A T4 P9 A TEIEL,
phosphate buffered saline (PBS) (pH 7.5) &8
SR, BT RERD B, BN hE
1.092 @ Ficoll-Conray # (9%Ficoll 400, Phar-
macia) & 30%DIP conray (5—8I%E) wEEL,
BRI CHEEEI L, iRt PBS cEEs ¢
7z,

2-1-2 HEEERE

Z v MR E R HIERR FTE, B U5 2 0 bk
WFB % fwiz, BiEE L L T10%FCS, 2mML-
glutamine 2 5 A P MEME & K % H \» 7=,
RHI104cDNA A >4 — » R THIAIEFIE 7 & — 2
% 72 RH/CDMS, RH/SREfH#t 2 £ 7 u—> &
pSV2neo % U VBB L ARERIEIC TEEFEAL
T Geneticin (G418, Sigma, St. Louis, MO, 300 4
MIFEREAL/m) CEIR BT R 2 /R L
Iz,
2:2 ZHBEMERTF K (multiple antigen peptide,

MAP) OfERL & B8

MAP E—2 D5 F OO TF FAEFIRNC
DEPTbDTHD, f~-T72VRVIVEREES
¥, TDa ke D7 I/EOABsbYYr2E
AT2END ZERBYIRL TER LI MAP B %
FoTws (Fig 1), BER -7V Iv%3
FAI7NVEAL, FF8EOT7 I/ EizrnhFhBigE
T ERSFFREAL TWL (8-branch form)., Z®
Bh, TIBBREINEOTFREEATRLE, &
FEIFH 9,000~10,000 & 7t U TSRS E MR b OH
Hemsd, TRICIDF» VY —BHECHEEE®S
FHZ2E LB TE, Fr ) VP—EHECT 25
DEPEORME R AT 5, RH104cDNA 04548
ERS U HEE LT 7 & 7 BERFIH 5 & S B~ 7 5
FEFIZZEINL, MAP B#%EHWT7F FEAREE
(431A, Applied Biosystems, ABI) THED7F F
ZIER L7z, Pam-resin DYIMIZcy Y F A —k
FAT =V NI EDITo7, Y10 H L7z MAP <7
F ¥ EBENE, W HPLC (CI8 # 5 4) 2FAWTHE
WL, Bohi- MAP SIEL K S Rz Lz

FLIRESRE

cleavage
)
Pam-CeHa{®)-OCH2" £ Ala-Lys-Lysy-Lys,-( Glys-Ac-Peptide )g
MAP22 ! § Ala-Lys-Lys,-Lys,-( Gly3-Ac-GTSTVAQISQPELEARLKDNCS )g

MAP25 . B Ala-Lys-Lys,-Lys,-( Gly3-Ac-HWYDQLAFDGIDHPTLNKDLRFWTA )g

Fig. 1 Schematic representation of the core matrix of
the MAP.
Fourth level, hexadecavalent, is shown.
Amino acid sequences of synthetic peptides,
MAP22 and MAP25.

BEREBDOLDTHE Z L 2HERT 57280, SDS-#
D727 9N7 3 FESIKE (PAGE) 12 X 345 FE0H
EESaT A ry—r vy — AT7A, ABD kX 37
S/ BRSO BT o Tz,
2:3 ZERFERER DNA BEORR ERBE~s 54—
¥ 2 EDER

RH104cDNA 72— Q2B HRTINREE LD T
5 E3DEMABEMI % b & WDNA SR EE
(391DNAsynthesizer, ABD) iz X 0 754 ~— %S
L7z (Forward primer, N284 : 5¥-GGGGATCCCTG-
CGGTATTTCTCC-3", N283: 5-GGGGATC-
CAGACCCCCATGCTCTGG-3, Reverse primer,
N285: 5'-GACAGGCTGGTACCTCTTTTA-3).
RH104 4 % — P ZEEE UTRY 25— PEHNIG
(PCRIIZ X DGR L 7= DNA Wi % 7 % u — R ESIK
Blc X DFEREL, N284/N285 B i EAE Mgty
% — pET3a, pET3b, pET3c @ BamHI {7 iz #H3A
A72 (RH284/pET %7-13 RH/pET & &)Y, HHiA
ATEA ¥ — b DA RIS & ) e L7z,
PET R ¥ —id&ER 3 ODEZAHAWMOBEEH N2
72, WINL—DOMBZ KD BBHFENE4F
BEOEAPELETAI LI D, E-THAIEMBESRE
A1z bk, N283/N285 ¥ IE 2 ¥, & 'RH1044 &
cDNA %% %2CDM8, SRE FIH~N7 & —cfA L7
(RH/CDMS8, RH/SRE ka1 72 (Fig.5).
2.4 KIFEHRBIRA EEORIR L5

2-4-1 BB EROREHR

pET #a#az & (RH284/pET3a) 7 & b fEdim
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72 BL21 KIE® % NZCYM i cE2 L, OD (650
nam) A 0.6 12 7% - 7z B & T isopropyl-b-D-thio
galactoside (IPTG) # 1mM 2725 X3z, #H
B2 BEHOKRBENAGR A 5720, PTG RIERER
M ISR 2 AL, sample buffer (50 mM Tris-
HCI pH 7.5, 100 mM dithiothreitol, 29 SDS, 0.1%
bromophenol blue, 109% glycerol) Iz ¥f#E#, 100°C,
34 REEE L, 156% SDS-PAGE # Coomassie bril-
liant blue THE L 7z,

2:4-2 {EMMAERORER

RH284/pET3a G # BL21 % 500 m! D KEE;
#EL7-. IPTGFH#EE, EIRLZERVY Y PEEER A
(30 mM Tris-HC! pH 7.5, 30 mM NaCl) T 2 =k
Y%L, 20m! OEER A BB LUESE TR
L7-. 8000 rpm T 20 @R LEO~V Y + % ITME
$5 100 m{ R L, 8000 rpm, 20 HflEL LEH AR
~V v h®E7, sample buffer IZBFEL, 15% SDS-
PAGE EB#% Coomassie brilliant blue THEL, H
D/ F&YID HL 72, Electroelutor (Sample con-
centrator Model 1750, ISCO, NE), & %W IiZEHTRE
WTRYTZZUNT I RF VK0 HEEZ EH GRH284)

PBREKENCELE L, PBS CEMBREGEEREEL
EREERHEEL:.
2:5 K1Y O—FIEEOER

MAP ~7# F (MAP22, MAP25), KU rRH284
ez BEAE L 50~100 ug/kg % BALB/c 7 AB &
* New Zealand White rabbit (Charles-River) 124
BL 7z, PIESE complete Freund 79w N> 1 &,
2 B H LI Z incomplete Freund 7 ¥ 2,80 b & i,
KRB E TS, v v ARBEENERC CREERTS
7o, 185 NI RPLIME IXEARIBRTEAT R I TREER,
protein A Sepharose CL-4B # 7 4 (Pharmacia) %
Tl L7, <7 AMER 50% glycerol T
- mcufﬁﬁﬁfbﬁ%Fﬁﬁbf%%uﬁbt
2+6 ELISA

BREARUOTF P2 ELISARH % R~/ 7u”
L— 2 0.5 ug/100 ul/ 7 = F o 5L, £C,
18~20 B IE & 872H LT, 0.1%Tween20/PBS T
IEEEEL 3% AFLINZ/PBSTIRETuy 7L
IEPEET 5. FiEPERIC T IEBHRGEYE, 3EE
A ¥ vV — PR v 2 IgG, A, M 2 KLk
1000 FEFRE 2 100 wl /7 2 VINZ, ST 15 53H
FiEE€2%, 3EEHEHERIEERE 50 xl/V = VIZ 15
SRR EES YT, ELISA <A 7ufv—hY—5—
(Dynatech products, 490 nm) 2 CTHEE (OD) 2§l

MR HBETH LW 7 A b 5F 161

FLz,
2.7 RBEEAIEE
P17 v + RH104 RV 7 0 —F VHitkOS Rl & O

IR % MR BRI I X DA U 7e, MfER
EOFEIR % # 5 Fz DI EMBLE A, 0.5—2x10°

DR~V Y MIZL, 50wl OFFHEENZ, 4C
1 BRI EE PBS Io THai L, R TFITCHERYF
e 25wy iagEsa ) Uik (Kirkegaard
& Perry Laboratories, Gaithersburg, MD) % &R
L, £C, 30 ARG ¥ BEOPBSICTHEL,
Fluorescence activated cell sorter (FACStar,
Becton Dickinson) % fWHHE L7z, Bl E LT,
EHEXTADH LW FIE 2 Hvi, MBS
HEDDIH, B7E M1 OEEER, 0.1% Triton
X-100/PBS 2 T L 7 Hilg % Fwvwiz,
2:8 fhiFiRfREE

HEEBTIE 2AWT T Y ry—E4 5 v EEHE
(ABC) MEBRRRETE I ko7, §4hbbdum
WYL e BV R B REZR T 2 N VEERTY, —
RIE (200~800 fE7EH) LR T 2 HERGE 7z,
PBS Iz T¥E¥tE, B4 F VR KPR EERTIR
RIS Y, G-Vt v —¥ERA MV b
TEYLER 30 SRIEEE, DABRTHREL, #
PN EAFNT ) — AW,

3 M L

3-1 RH104 »O— bT677XIb‘?ﬁ§m 2/
ERECFI DRI

BRZTy VEBCFEBELTWR 7 IR TEEREFE
cDNA 7 u—= v 7RIz L DS L. BEFT
LOEBRPEETHDHEFEZ N T3 BEEBHER (=
2V v 5) OEEEFIRHRE L O 9 RUARH-1
FiRFRT —5). T oD—D, RHI04cDNA 7
u—Y AR5 7 7 AT BETRTREEIR T AHllE
a3 FALRA—FRTBxr Y4 kB UES]
PEDIEDEIIAIRBT2bDEEREIN, L
DLBNS, WEZTHLNATWSE MHC 77X 1R
FrrzVys5OFERY—BZ L HLOLIEETFH
e ThIHEEESEZ SNz, BIEET, 7YV 3,
7YV 4 BEUIMASEERFIRREL TWEY, B
A7 A EBEFEITCL EbBEESN 7Y
4 S a3 P AL VB2 —RT2) OFATDF
BB LD, BiET s Yy 3L OERER
Flpd a2 B AL >O7 3 ) BEFIRHE L (Fig. 2).
BEZITHSRTWAMD Y I AT LOHENS, B
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——— HAP2S HAp22
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BO-B-Y-Y--K-YLA--§---§--

RTI6 68--1-
T30(Tlab)  Gs--1-
b 08---
H-20b 6§---
HLA-G §§-==--HI-=-L-=----~

ADMAAQLT!
~ADTAAQI SKRKCEAANVAEQRR-Y-EGT-V-¥-HR-L-NG--¥-Q-A

Fig. 2 Comparison of deduced a2 domain amino acid
sequences of various class I molecules. RH104
is a novel rat class Ib cDNA clone we have
isolated. RT1A? and H-2D" is a rat and mouse
classical class I gene, respectively. Pa and
RT16 are rat class Ib genes. T3 and Q8°
encodes the mouse TL and Qa-2 antigen,
respectively. HLA-G is a human class Ib gene.
Positions of RH104 specific peptides, MAP25
and MAP22 are indicated.

T2=— 7 REFIZHEEL TWE I EBRWIZE R,
32 ZHEMRTFF (MAP) DOER & EEY
RH104 872 EH % b £ 12, Fig. 11TRT L5 7%
2FEED~7F N (MAP22, MAP25) # MAP 12 &
DERKR LT, MAPBRL Y Y X 0EI0 H L, it
HPLC 2 & W HIRHIIAWE — 27 £ LTRTF K245
E-fE8l L7z, Fsi~7F N % SDS-PAGE B35 &
TR 15000 D> Foss s i (Fig.3), Zhid—
KERTF FOFEHINLZHTRID ILRIKEL,
Ky Lz 8 D MAP = 7F FMNIEL < &S
NTVuLbDEHESN, &b TaT Ay —7r
VY —RAWTT I Kigns 3BEHETOT &
A2 RE LIz E 25, HXD MAP XFFFD7 &
J RIAECH & —BT 2 2 D, AR F VIVKRIEH
S EREE SNz MAP 75 R+ e EL T
W3 ZEFERE NI,
3-3 XBEICL 3 rRH284 #Ai A BRI ORI & g8y
Bz, ©FE0 RH104cDNA A >#%— ki BamHI
VoA —RES L, 3TEED pET3 Ny —%2HWTE
B U7z R R L7z, b EE L 6 BiEIc D
WTRRR L7248, WFhiZBW T s » R HEEN
DELERD SN ol, Jhid 5 FERIERER IS
arRvBREEhdidLitEShl, 22T, 41~
Y — MR OERSIIEEERS I HD & BamHI $IfREESR
] (GGATCC) %{FmU 7z Forward primer,
N284 & reverse primer N285 %}ﬁblfﬁﬂﬁ}i‘ﬁﬁiﬂi =1

ZRTJ: 31z, %] 1kb O/N> RWBESNI, 7’7J“D—x
EBLIUKENC THIIE DNA N> R 28I, —FE TA 2

—= 77 % — pMOSBIlue iZ#A L (RH/pMOSB-
lue, Fig.5a), BamHI TYI¥r L7214 > 9 — b 2 KIGE
FH N2 ¥ —pET3a, pET3b, pET3c iz A L T

FA S

30KDa

14.4KDa »

Fig. 3 SDS-polyacrylamide gel electrophoresis
(PAGE)of purified recombinant RH284
(rRH284) protein, MAP22 and MAP25.
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Fig. 4 Polymerase chain reaction (PCR)

amplification of the part of RH104 cDNA.

a) Positions of primers, two forward primers
(N283 and N284) and a reverse primer
(N285), were shown beneath the cDNA.

b) Amplified fragments after 10 cycles and 15
cycles were shown. DNA bands with 10
cycles of amplification were excised, eluted
from the gel and subcloned into appropriate
vectors.
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Fig. 5 Schematic representation of recombinant plas-
mids derived from RH104 cDNA.

a) RH/pMOS Blue: PCR amplified fragment
(N284/N285) in the TA cloning vector
(pMOS Blue).

b) RH/pET3a: Bam HI fragment of RH104
was subcloned into the prokaryotic expres-
sion vector system, pET3a, 3b and 3c, for
recombinant protein production.

c¢) RH/SRE: RH104 EcoRI insert was sub-
cloned into the mammalian expression
vector, SRaa.

d) RH/CDMS8: N283/N285 amplified fragment
in the mammalian expression vector,
CDMS.

RH/pET #H#f1 2 f& 2B L7z (Fig.5b). &X& DOfH#a
R CHRE AL EK BL21 2 EEE#RL, IPTG &
TN R IR 1 AT %2 |1 U PERK U 72 lysate % SDS-
PAGE cCREBAL .. Fig.6 23 &£ 512, pET3a X
7 ¥ —DHTIFRD SIS, [FR7 5 —Ic#EiE DNA
EHAATESH O (RH/pET3a) Ti3 IPTG RS+
730,000 DFEFEAVRBECHEHE SN, MOFE
HEO#:D pET3b, pET3c, RUETHRZ ¥ —IZD
WTA ¥ — DM EDHH A OB EICDONWTH
Wat L7283, F8 10,000 Y EoFEEHRBEE SN
oz, pET ITHRAARZA > — b OE 3] 1000
bp T, MATHI3NMOT I /BErox2EHEI—
FT&, 20OBE7 3/ BOMEFYSTE 110 2%
EiuE, #36,000 D0 FREEFRFOERERS, Th
¥ RH/pET3a TEEI N HEBEADD TR LML
TWw3, ZhbDZ ehd, RH/pET3a i k- TELE
Bz BHIZEARNOER YL RH104 5 FO—E8
PEBEEZ LN,

RH/pET3a-BL21 #K&EKE#, PTG THfzEH
ML, HAKEPREHEL, $51C SDS-PAGE 12T
W DE AL 2 B (rRH284) 2438 - 8L L 7= (Fig.

MIRRICFIR T 25 L2 7 X b 3T 163

Kba ] 1 2
94—
67—

43—

30—

RH / PET3a

PET3a
Fig. 6 SDS-PAGE analysis of the recombinant pro-
teins induced in E. coli. The BL21 cells trans-
formed with the pET plasmid without (pET3a)
or with insert (RH/pET3a) were -cultured
with ImM IPTG and harvested at 0, 1, 2, and 3
hours sequentially. Total cellular proteins
were electrophoresed in a 159 acrylamide gel
and was stained with Coomassie brilliant blue.
The positions of induced protein are denoted by
an arrowhead.

12800 [~ [ ]

serum dilution
2
S
x
T
L ]

1600% [~ [ ]

1 | |

21 42 50
Immunized days

Fig. 7 Serum titer of anti-MAP22 antiserum.

Titer was determined by ELISA. Serum dilu-
tion yielding OD 0.7 were plotted.

3 v—>rRH).
3:4 MAP RT7FFRUHBAZEBIINT 2HEDIE
154

BB D MAP K2 X DERR L 7: 7 F F R OEE
rRH284 EH %2~V Y ARV FIZRE LIz, _TFF
FEICEERALONE Y VIE 7 V7 S > (BSA) ®
KLH * vV Y—ZEHRFEHA L ko7, 2:8EE TR
L, %2, 3HBICERmML, *7FF, HifRzE
BH% 32—k L7z 7V — b 2 Hwv ELISA i Tl diik(
EHIE LTz, Fig TIWORT &5y 4¥ 3 EREk, &
HWOTIEE LT % L RERBOD B LRSI D
b oT, +aETEMO EESEHESNOT, B
AMMD_EF U7 X D IE 2B L7z, 5T MAP22 #i
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Normal mouse serum

. mouse anti- MAP22
serum

1:2400

Fig. 8 Reactivity of specific antisera with recombinant
rRH284 protein.

RIZTIER D MAP22 ~7F F DA% 55, rRH284 #H
Paz EH L b RIG LTz (Fig.8). Z/zMiikidse
AED B2 5 L7z pET3b KU pET3c TORHHAZ £
D lysate & 13Xt % 7R & %255 7z (data not shown),
ZOZ ks, rRH284 Mz HHIE MAP22 1o—3(5
BR7TF FEFI R ICED 2, b7 TR 1 DFHA
OBz RWEATHS LIz, FE5 rRH284
EADOT 2 /BEFIOREIZLYD, EBROEAF A
DDER 2 RS, ROV I NVERWTD
IR VRRIZTE— 7 BBRHEENT, 73/ KiEn
AorOBEREEHI2Z T 70y 783N TVwEHDE
£z otz %77, Hi MAP25 HikizHifis 1501
Lo T o7:0T, SERIOMN»SIFERA L7,
35 L MAP22 #ifk - i rRH284 Hif&IZ & 3 RH104

27 X IbeDNA EA KAtk FACS RUGESR

FLBREREE

fresh cells fixed cells

o
0
Z
! 1
N
>
0
A
S~
=] J
B

b = T T T
3
4 1 1 .
& A | A
> /\ : \
« i g
A . ] 4
~ Py g
= Foo ] : A

Fig. 9 FACS analysis of the reactivity of the anti-

rRH284 antibody. Log fluorescence intensity
is indicated on the abscissa and cell number on
the ordinate.
Parental cell lines used for DNA transfection
did not react with anti-rRH284 antibody.
Fresh cells and aceton-fixed cells was used to
detect cell surface expression and cytoplasmic
expression, respectively.

BIC & BRI
RH104cDNA i34 > % — b DEE 57 1.8 kb TEE
DI AL TEI—RTIZOEFIZ+HHERSEET
37:%, TDOF % SRa FHAN7 § —ZHAALZ D
(RH/SRE) %#{Ep L7z (Fig.5c). %7z 5 KigneR
THEWEEWHZ T, Btha R Ths ATG (Met)
2EDSY F54~v—L 3774 ~v—%FT PCREI
&' RH104cDNA A >4 — h 23IEL, CDMS8 FHH~
7 & —% Fw R 2 & RH/CDMS %/ER L 7> (Fig.

Fig. 10 Immunohistochemical staining of WR3, WFB cell line transfected with RH/SRE recombinant plasmid.
The cells were stained with (a) anti-rRH284 antiserum (a) or normal mouse serum as negative control

(b).



64 (5) 1995

5d). PBERGHESEMIRaE WEB K UG VR R e
#k FTE ififasRm kBN & & 1cHi rRH284 Hifk
rORIGHEREETH 70T (Fig. 9), Mz &
BV VEEA VY Y AR X DV BETEALEE
R 2 2 ST, HBEL 72504 O RH104 257 5
A Ib3Fa—NEEBDNIE, 77X 1DFHY %
VW TYERR L7z MAP22 % rRH284 123049 3 Hifks7F
R L G 2139 CH B, FACS 2V
REHOEHAER I & - TIRHIfERE 2 3R rd 5 \»
3D CTHERKIGL RS hrolz, L Lah
5, ATARTIALETHEEL T b VEELRZD
D% ABC #IC THRIERBIET 2 & IEE TRtk
(WR3) 1357 MAP22 fifeK$i rRH284 HifEOm#EIC &
DR iz, Fig. 10 12Hi rRH284 Hifk Tyt
ERT. 2O s, RHI04 137 5 A 1 KRS 25
ONFRIA—RT B L, FMEEREORER D
THL, FICHIFEEN (B2 5 3/ FE
LTWwW3Z EMRBINT.
3.6 IEEHEGICHIT2 RHI04 25X Ib 3 FNERE
RH104 iZfaft cDNA 54 75V —h o Hlish, %
72 RT-PCR 12 & b iz mRNA FEEH5E < Mol
BOFKBITIZ LA LBREIN L S72DT, Ty M
fimAE (i v > 2 <ER) O St hifkk i & 2 FACS
M 21T o 7z (Fig. 11). REE OF eI % 7235
&, Mgy >oBR R T #Hifay > @ik, Mgk
HICEHEBEL TwiwEEZz N, TN VEET
3k, WiEELIEEMT, MRENCPEREL T
W3 HD LGSz, FIEHEBEEIC X 2BE T,

MR FIRT 2 L2 7 X b 3T 165

fresh cells fixed cells

thymocytes

FTL 43

Fig. 11 FACS analysis of the reactivity of the anti-
rRH284 antibody. Thymocytes and a thymic
lymphoma cell line (FTL43), freshly isolated
or aceton-fixed, were used for indirect
immunofluorescence assay.

PR & b R FRREEE K 52 B O iR bR fE & 2 o
MU E 22 J UREIR D RRHE R 3 0358 B 1% T & - 7z (Fig
12). KIiRY v R BRIZW I b IiZ L A ERIGHR SN
Motz, FEEIED THRnEHZ 5h FACS @t
DFER L —H TR Tholz, ZDZ s, RH104
SFREENICBOTIE, FICHEEEMCRERT
2L BOTRE LB AERT 2 =— 77553
FThireFEzoh,

Fig. 12 Immunohistochemical staining of rat thymus with (a) anti-rRH284 antibody, (b) anti-MAP22 antibody

and (c) normal mouse serum.
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4 & £

4.1 KK SR Ib BFIHT BIBOEREIZDOW
T

RH104 384 7% MHC 7 5 X | BiEFRTHRO TR
RESNI a3 RAA VB2 —FT227V 0 4 %E
P57 T AICDNA Z7u—r e UTHBEL-BD
ThHHN, LIV VYERLIVYIDY—r Y ANE
EETHONTWE YA LiEpE D ELSTWET
EpS, FILWIZ A IbBETFRERTLIIOLEZ
Fo. L LBESES, 75X IbEBEFIIZL OBEEF
PEETS ZEBHISATED Y, BEEsh: cDNA
PEE SN BEGTFEY TChoIY, 794750 —
ERDBEDT7 —T 4 7727 P THLAREE OB EL &
nxn, 2R, Z3wo7z2 7 2 IbeDNA 2 EIZ
EENICBOTELIRE LTHIER « #BEIhTwa s
ESEnI FIZDOWTIE, HERFIORED A TiE
T ERE 2RV, B2 BEEERVINRE > Twi
WRAIDGF O 2B R @RI 2 L 25
Bz, EROIEEETTNCE S X SRR L - S EE RS F
Fiest4 25k cDNA 4 > ¥ — s O—EEFAWTE
EUTE 2 BEH ST 25k 2Bk L, FHiiksss
BWzfiFORERERIET 2 0G0 ERTT 2, &
5, PiEORIGHE, AT ¥ - GEETEA
U 7z fIRER° mRNA Z2FHE 3 2 - ki onwTig
HUMRET % cDNA BEH2— FEERZET 3 0ED
ZHETLL0WIDDOTHS, pET NI F—I3 5 K
AT 7 3 VBEEOESIV L BEERR %
DF FHERICH T TELYHRBSHOSFEZEX
RIEZ2RTIEREBELAEEL, REGALETHS
ZEWbdbolz, £/ pET Ry —RWiX 3 20E:
ZEAFFRRARD ORI —BHBDT, EDT
V— LD Z EDS L v — P ORI »SHIFIN D
RESOSFEBYNCEST 50 2 - Rz HE
TE. SEORL ORI, S W T, iz - BY
BB « TUFRRIC 3R L b 3~5 H AL nr 50D T,
BETHNIEZOBICTTO cDNA 7 v A 54Tk
EL, FHEB Y OFENMESLRTW S LEIHERET
LIENTEZLDEEZSN, ET7, HHEES
TIFPERAVR LD Fr VY —FBHERSF N
EREET 5 MNERR L, FRESERILTE 2T TR
EXRBERZBS T8 TE 5, %77, fEERLT
R YU 7 a—F VR & DS TFOEBS Rz
WTDBBEPRBHREBEDL LB TES, #-7TH
SO THY 0 — DR EER T 550U Bk

ALBEESE

e BEINT 2 2 LA FRRE R B, Rx IREH
70— PR EERTTH B, GER_TF R E2RE
UELISA DA TAZ V—= v BT o788, REER
D FHEADBEE L RT b OBSHEWMNTES C
EERBRLTWS, 208, LARBHSTFED
REVHLZ EATHEL, ERETEAME L 2 0R
BERAOWEAZ )= 72 AEbY 2 L BIF iR
BESNEZBDEEIOND,

F7z, MAP25 3+ §ifhflios o35 oz BERGH5
Polzts, R HBELBOREILBEL L, BU
T o 7 MAP22 kI U Tande D UEDME -
etz Th 5 (Fig.3). 20k>1, §F_7+FD
Bi5ic & - TP LB OBRERES TREn I &
BRESNTHBDY, ZOHIZONTHRT 2 LB
5, VOV ERET 2R EDEMITENSRIN LA
B2,

4-2 BBRSENRRERT I X b HFI>WT
<v A TL HiER<e & bivsfy CD1 45T i Bgis
BZBR S BT 5 Z L6 NT0 51219 IR &2 DR
T, 7y b CR TLEETREUBERFTH S
EOHEEILTHE DY, 725y CDLIZCDId 74 7
THOE P CRIBICFEBRLEWERZET 35, v
MR TIRANEREL TWE Z ENBH M- T
V3P, SEOEBLZOEREZSy hEuSBIzBHRTH
MRSRNICRHIRT 277 A DOFREETLIESR
FIOTCHEHLI=dDTH S,

BBREEV> Z 212 RH104 2T I3 Boist b 57 AR & Rk
SR KELTB Y, MolsRi s > X Ib
DSHIRRAIEE, & < WRBVE CDA*CD8* (/7 AR Y 4
T4 7)ORIBRY VoSBRICHES R L TWEDE R 5
T3, ZOXIRRPNY—VBRTIZA DS
BRZHSNTEST, 73/ BEFIOENE B,
RH104 3 F82=—205 73 A b THB I ERRLT
W3, HIE, SEBEEYIORE LTI EREE
DI HEITHTH B,

4-3 RH104 75 R Ib HF OISR

72 A Ib4rFi3, BHEEENRTHS7FX 1a 3T
E—-REESEMLTWAZE, B2mERESLTWwS
ZEELS, FIRRTRERE T2 EBMHEINTY
%, B, 77X DbHFTH5Qa-2, TL, H-2M,
CD1 72 &2%, /BT MEFEZAEE (TCR) OV H >
Fizhko7z0, _RIFFPEBESLTERT 2858085
BZEPREINTETCHS 9 RHIMIBZDOLS
BHERRST L UCERET 2 RS D B, %72,
FRAIb IZEFER T v b OBE EFICHEBR LTS D
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s a7 v ORI 537D Fe V& 7% —(FcRn)
DEELHSNTB N2, FFRRUAOEELETS
TREED b B,

Bz T #ifg oot - RBAOEBETH YD, Rkl L
FHlEOSRT 28791, 752 U 4F RN
THEL20oh 2 FHEEMIcH 2 THlABRET 5
TCR HF L OfEEM LY, BC MHC 47 LBy
B7 74 =7 4 2RT THIKDSS 5 FHEEET S
L#EZ 5NTWA, RHI04 ik bR 5 A
Ib ThHsZend, bEEDORHKE TCR VY —%
oMK, 7ok 21E /0T M NK 1.1 Btko T #
I (Fas 7 —) & £D b B o RIS E O HIfE
WBbh > TR HREENEZ b 1Ld, 58, Bru—
SR RVER LT 62 m SRR EEBEIC DWW TS
Pz, FREMBEEZHEHCFEAELTOERn, 51,
RH104 3 FFIHO T Ml bz 52 582 Eicown
THEWREITOFETH 5.

5 #& B

2EEDFEE A TIEEERL, FLwIy b7
FA Db S FOREBIEKSNLT,

1) HHEMETF P EREPUEMO & I = e
CEZDRELTWz, ¥, XBEHRZESES
% 3RBEOFEAI Y B CER T 5 Tk R R EL
BEOHOFROYHEN TE Iz, WL TER L 2AikizE
IBIERLL I REM R LT,

2) RH104 5T idfis il Rtisie s L,
BAEETHONTOREVLWHLWI ZFRAIbFFTHSLZ
EBGhoTz.

3) RH104 5T OfEiE L BERERETT5 Z Lic kD,
75 A b B FOF T HlE2HRET 2 e8TESD
DEHRFEN D,

il
BeRzzdehlizy, MEE, AEREEEAZE
FRHESE | BERHIETRRCERRL T, £,
RH104cDNA 7 o — > % Big - T L, R{EELT
TEoEEEORAR—RECEHBL 3. RE
Wb VEHELTFIwE L IUKETFEE, 1K
BWRHE OFLE I EHE LU E T,
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