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ﬁzxaﬁﬁm@mumammmAm@%ﬁﬁﬁm%ﬁgﬁﬁééﬁ,%@tmf%ﬁﬁimtﬁﬁm;aﬁm@mﬂ
uﬁti?m%m&%ibhfgk.ﬁﬁ,ﬁkmﬁﬁﬁﬁmaaﬁﬁﬁﬁtxwr,mbhhTm@uﬂf5~(Tmn
receptor, TCR) ¥ &35 Tl 7 = — v BHEHRCRE LTS Z L2HLMI o T2, REEN RGBSR RECE S
LfbéAAE%@%ﬁwka%,—ﬂ@T%ﬁﬁﬁE%i%u&m—Vﬁﬂ%ﬁLTbéﬂ%ﬁﬁbb.%:?,ﬁﬁﬁ
ﬁ@ﬁ%ﬁ&@&ﬁﬂ%*bKAA%%@%%KOVT,T%@@ﬁn—vﬁﬁ%@ﬁ%%&ﬁbt.ﬁﬁkbt@m,ﬁm
gepts 7 v AR Y v (cyclosparine, CyA) VR EET B (CyA HREY) BIED AA BE 18 (BE 1), M E D
7sus CyA BEEKEMED AA B 261 (8% 1: CyA A%, B3 1: CyA &%), MMELHTS CyA RIEED AA B 1
@Hﬁ%m.@ﬁAs%v@b.E%%ﬁlemﬁ%ﬁ%L,mmA&%ﬁabfdmA%ﬁm%,Nmﬁﬁ@vﬁﬁ
W@®%775U~%E5K%E%tf?4?—&Cﬁﬁkﬁ%?éi?%v-k%bfﬁwRKIO%TwaNA&ﬁ
@ L7z, Bhhic PCR EHEoWC, —K#H DNA EkEES %A (single strand conformation polymorphism, SSCP) BEDR
E%ﬂﬁ?é:&mlb,9n—vﬁm%ﬁbfv5Tﬁ@@%%&,%@TM@&n—v@Tmﬁﬁvﬁﬁﬂww
mwmmV&ﬂmvm@@@ﬁ(ﬁn/ﬂ4i)%&ﬁtt.@#Aﬁ%%;ﬁCma#%ﬁ&AAo%%ufm,mﬁﬁm
TGWB%%EWM?&Txx7E%L,%i@Tﬁ%@%ﬁn—Vﬁ@%%%ﬁ?%B#kﬂvF@EBht#ot.ﬁm
Eﬁ%%CwX&@ﬁAADE%NOTH,B&AE?NTDTG“%%@E%*K@&@NVFﬁﬁﬁéhk.:hm,m
e > AEHERNBOEEEE L bR, —7, iMEED T CyA KiEE AADBET L, CyA PESITH T AA D
BETTIZW < Do TCRVA 7 7 3 U — BRI~ Y Pl S hic. &<k CyA HREEDBE 1 T, VIS DAV F
PHEETH-T. ZO VBIS'T HE O AN EE 3 (complimentarity determining region 3, CDR3) fEI DiE HE ST, &
BTl 8O0 CDM Ml E LA E & FITHRE, REFRECL - TE LA CDA'T #ifa 7 = — v O—2>DIRZEET]
B LTt BLEOFT RS, Rl nEEF s RECEE LTV 5 AA BZEOFH T, 1 i TSR L o
S DREICRIGE LTHE 2 » — VI BiET 5 CD4* T MIBAFEL T2 I EARRINT.

Key words aplastic anemia, cyclosporine, T cel clonotype, single strand

conformation polymorphism

receptor,

HATRBMAM (aplastic anemia, AA) T, FLIEREA & i
EWRE FHETH—OOERETHD. ZORD, RIERF
BE—TR SEEARTHD. LD THREPHIBRT
KEAEMONERBELEEL DO ELELLRTEL. Zh
3, AA BEOFERI B2 = 7 ¥ (antithymocyte
globulin, ATG), # V v & # » 7 Y v (antilymphocyte
globulin, ALG), ~ 7 = 24 U v (cyclosporine, CyA) 7¢ & D5
TSRO RG L CHET 5 &£V 5 BRIBZEICE STV
W Lil, ATG ® ALG ik, REMEIERET Tt
CEMFRBT29R LD LHHBRATVWS. ZORD,
ATG B¥nZ1 e AA BEIRELRLLLTS, ThbHOT
N AL I ENEE LT Wi s i L L WY, —TF,
CyA DiFe, fEFIRTHBA LY A b oA v FWOMENT

FEK 8 4E 9 A13H A, Bl 8 4F10A24 B 5

BORTWBY. 0w, RENFRERICEELL AA B
#=nhTh, ATG RESHLIEMN L b, CyA BIRBECRIS
LIERIDHR, B2 nBFEoEsSr X hBELELDR
5.

CyA HEH LIz—HD AA BEIL, CyA PIEERBREY &1
L, BRI v BOEMELS. 20X 57 CyA BEKRD
AA BETIE, BENOBHESMRC, v -7 =r VT #
EFORTDIBRCBH EhBY. iz, CyA KEHE AA B3
DOKZSE, e FEFEBE A K (human leukocyte
antigen, HLA) @27 52 [ ©»~7 = 24 7O 5% DRB1* 1501-
DQAL* 0102-DQB1* 0602 #BRBELTCWA Z LAREATW
5%, thbOFRM L, CyA RIEWD AA BEOFHTIXL,
AL ORBERIEAFETH I EHR I DA LS.

Abbreviations: AA, aplastic anemia; ALG, antilymphocyte globulin; ATG, antithymocyte globulin;
BMMC, bone marrow mononuclear cells; CDR3, complimentarity determing region 3; CyA, cyclosporine;
DEPC, diethyl pyrocarbonate; HLA, human leukocyte antigen; mAb, monoclonal antibody; MMLV RT



674 =

THIfE, THMLV+7 % — (T cell receptor, TCR) = X »
THE & HLA L OREEHERBML 5. TCR X, aff, 8
B4, BT, r8E, OBHD~TF e E M =—L CD3 HFhbLIE
BENS. bt FERETIIE T BREIK q32—-35 KB L,
HEOEDOVEE, 2EODHEE, B3MEOCTHEK, LT 2HED
CHBBETF» 5B IhTW5. TCR DAL T,
V-D-] OBEHEF«OESE, NFEIRICX 7 vdF FHREA
sz ey y, 10U LS IFET . —HOBED
RERBOEWESR T, Bohic TCRVB ¥ #> THlfRs 3
FENZHEM LT WA Z EIRINTLBE™, T, ZD L)
T THIRYEMCRE LB E0®RETIE, % VB 75 3
V—Bo TMRAEEE LTHEL TV A0 TR, —%o
THBEARECHIELT? 2 — VBIZEBELTWA I LAVRR
e ok dihze— vl KL THWS THROES T
(7 m7 &4 FORE) X, IETHHRFEELHERNT 5 LETHENK
FRCIDOOH S, REFNAHBEARECHES LTS
AA BEOBHTCHEVTh, —HoTHEIMEFERWT 7
r— VR LTV BTN SRS S . 22T, CyA (RFHR
EuwPLE LT, AA BEOBHTHOWTTHEDO 7 v &4
TERRE L.

WRE IV HE

I.% &
SRAZERZNMBRETHEIN : AABELH, BIV
BEACHLNEL L. ThOOBEOBRMEE 1 WRT.
3 bbitit, MO CyA KEKED AA BE 14 (B
[, &1, Patient 1), BiMmED s\ CyA SEEFED AA B
2 (BE 1, F 1, Patient 2: CyA F&, B0, =1,
Patient 3: CyA %), #mELET5 CyA (KEHD AA &
Z 16 (BENV, 381, Patient ) Thote. ThEDBREDOKE
BrFElRT. BIMEDOK CyA tREMD AADEZ I D
EEPE 1R,

I. B8 T MOS8
BELSRABRLEBIHE, CyA BENOBE, BIUVEEAL

Table 1. Characteristics of CyA-treated patients

DY vIREHmAERR L. COoBHOE Y v 7 4T,
7" (Nycomed Pharma AS, Oslo, Norway) ZEB% 2000 rpm
TISEO L, PRBXENT S Z S & b BRIESE (bone
marrow mononuclear cells, BMMC) # 4Bt L. = o
BMMC b, 273/ =2FfVFF VRV AT ewl)
(2-aminoethyl isothiouronium bromide) (Sigma Chemical Co,,
St. Louis, USA) THME Lick ¥ YRMBED £y + Bz
X THIRRESBEL 7.

. RNA O

SEELICTHR IXICEET =/ AL eFdr T VRS
DV EREUH—ItHiE (SOGEN, =, H#vo—v, Bl
Iml X THRZME L. 02ml O rekiLoavkinsl
B, 3OMBRCKEE Lic. k2 4T, 12000rpm CI54 %
DUERSE B L., Zhis v ey — 05ml s
SHMBRCHEE L, RNA 247 &€ 7. 12000rpm TI54E0
%, B L7z RNA #EIRLTO% B =& /) — L THEE, 0.1%
Z KRB Y = F i (diethyl pyrocarbonate, DEPC, Sigma
Chemical Co.) THE LIcBHKICER L. BXESLAL
T RNA EREXRE L7,

V. TCR Rtz THRE O/ 24 7O#E

1. K il

4« D THRCERNILY v s 24 712 TCR OAMBERE
#B 3 (complimentarity determining region 3, CDR3) $Higk, 37
HHLDEEE LOMBEONFRB IO T R/ED 7 ¢ 7 BFF &
DREFEERTWA". 20 CDR3 FHEIz, TCR LHRDHEAIK
BELBEHZR-LTWDE™, ) vBRKERA H mRNA »
BWELT, cDNA 2{FRL, VERO& 7 7 3 V — 2288
RS54~ L CEBEAYTE75 4 -2 Aun<]
PCR #1775 &, & TCRVB iR H’c PCR EHrBoLh5.
ZAHIEE TCRVB Z Lt filds X » o R X & R44, FRII
FRICHEET S CDR3 HBOEERFIOLEH DD, K
10 S DRI ZIEERFIZETH". b5 THRERNTH
EO TR v — v HHE L TW2 2 EREHT 5B
L, WIEINi cDNA Wi # <27 2 - L KBEXHVTH7

Hematologic date before CyA therapy

Absolute Reticulocyte Platelet
neutraphil count count
Patient Age Sex Diagnosis count
(year) (/uL) T (X10%4L) (X10°/uL)
Responder*
1 63 M MAA 1060 4.7 17.0
2 60 F MAA 900 6.1 10.0
4 24 M SAA 480 2.3 12.0
Non-responder )
3 26 M MAA 450 3.5 20.0

F, female; M, male; CyA, cyclosporine; MAA, moderate aplastic anemia; SAA, severe aplastic anemia;
*Criteria of response include a resolution of all transfusion requirement and a rise in the hemoglobin level of

2g/dL or more without transfusions.

RNase~, Moloney Murine Leukemia Virus-derived reverse transcriptase without RNase H activity ; PBMC,
peripheral blood mononuclear cells; PHA, phytohemagglutinin; SSCP, single strand conformation
polymorphism ; TCR, T cell receptor; TCRVS, T cell receptor VA3
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yr—=v ¥ L, EERTHE LI cDNA 7 r—VvHIZR
—pru—vhiEEYhHHrZ L% CDR3 HEOY -7 =V
vk VRTLED DS . HE Yamamoto 501k, RAK
BEBHT B DI Orita 5 2BEJE Lic—4gH DNA By
#4 %8 (single strand conformation polymorphism, SSCP) BE
AwT, 7r—vHRCHEBELTHSIEO THROFEELWL
PCTHEERFEEHE L. HOOFEREE LIcBTD
FihxR 2R L.

2. cDNA D&

izg © RNA #% 11y © DEPC AEBREKICEML, 65CT
05 EE S, 20ng OA Y I (dT) 12-18 (Pharmacia,
Uppsala, Sweden) #XC7 =— ) v &g, “HE%, 200
BoEr = —FRBEMKEY A VAHROBEFEER (Moloney
Murine Leukemia Virus-derived reverse transcriptase without
RNase H activityy, MMLV RT RNase H~, Superscript,
Gibco-BRL, Eggenstein, Germany) & 4 O T4 F v =) v
B (dATP, dCTP, dGTP, dTTP) (Promega, Wisconsin,
USA) & 20nmol, 38 X0 MMLV RT RNase H™ i#iifd 2 hic
Ry 77 —FMxT 204 L, 5CTIRMRGEREZE
kb cDNA & L7z,

3. cDNA @ PCR & & % HIE

CDR3 &l &t TCRVA @ cDNA Wi % Choi H® Dk
gL, PCR CHME L. 5 f{lD 7 54 = — 122280 VB4
R T I4<=—%FAW, 3 DT 51 =ik CB FITITHE
BT T4 =— AWk, 731 ~—-0EERFILE 2R
T.84DT 547 - DORREEL 03M IR L. 225D

Cyclosporine
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1 ® cDNA W 2 BEff @ Tag £H Y A F — 4 (amplitaq
polymerase, Perkin-Elmer, Emeryville, California, USA) &, 4
EEOoF4+ % =) vEB (JATP, dCTP, dGTP, dTTP)
(Promega) %% 200usM % 8 %, Cetus/Perkin-Elmer # $
(Norwalk, USA) % —<i44 25 —%HT PCR 2fT»
7z. PCR DRIG&HL, B CTOEERY 14, 5bCTD 7
==V vk 1ly, RCTOMERGE LGEL, ¥4 7V
133544 70 & Uiz,

4. SSCP #:iz & 5 PCR HiBEY DRIT

—ZA$H D DNA 3% O ERFICHE - THE OGS &
B, ALEED DNA A THh-Th, —HETLIRLSD
LORDNITEER SV TEREKB T5 L R AKBEL T
3. PCR HIEEYH Y =D SSCP 0 FEBXFIA L TCHEF L
1.

6ul @ PCR EMITHNL AT § FHW B0BH/LLHT I F,
20mM EDTA, 0.1%7 v w7 =/ —N7Fn—, pH8O) &K
BENSRCILD X wmeict, BCTHHMA v~
FLic. KETARBRCAHLBEY 8RRV 72947 3T
FARFWT, 13V/em TIBHMBRKE Lic. kB THED
P BRRERE Bk, R 2BV TRETo EICk
» DNA 2 Uiz, ROV vsBEMRS 2 v — 0B
BT, £THfRO CDR3 EIROBEFRIIITERITH A
¥, % cDNAWH OV FIZBESRICHHL, TORRAAT
2235, BERE/ 7 v — AT THREMBOH AL, %
ED VAcDNA BIEEH OBV — 12, EVABIUT VF
EVAD—EORA YV FRBEHIRA, b L, —2OTHIEZ
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Fig. 1.

Changes in blood cell counts in Patient 1 after cyclosporine therapy. [, platelet ; 4, reticulocyte.
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C @ O @) T cells originated from a VB 15+ T-cell
e 'e) clone among a polyclonal T cell
® ® pppulatlun are indicated as shaded
e} ® O o circles.
mRANA —» cDNA
V CDR3 ¢C Amplification of cDNA for the variable of the
VBl c—rer—r——— T cell receptor B chain (TCRV@) with PCR
== D J == using primers specific to 22 VB gene families
: paired with an antisense primer of the
H chain-constant region.
v CDR3 C
VB20
J =
== - T Heat-denaturation of the PCR products.
Single-strand DNA makes different
:x—_: — &’a conformational structures depending on its
(N)D(N)J nucleotide sequence ( o, x, ).
== - Do
& - IR % Fig.3. Sensitivity of the PCR-SSCP method. When RNA
extracted from a T cell line with V£8.1 (Jurkut) and bone
‘ marrow T cells (BM T cells) from a healthy individual
SSCP analysis of PCR products were mixed at various ratios (1: 40 to 1: 10240, lanes
: 2~6), a pair of specific bands of the T cell line was
The PCR products derived from a polycional luti : .
T-cell population, ex. vV pioT celle ot detegt.able up to a dilution of 1: 640 (lane 4). Lane 1, an
smear. By contrast, the amplified TCRVS amplified V38 c¢DNA product from the T-cell line
cDNA fragments derived from Vp15+ T cells in Jurkut.

which a T-cell clone predominates exhibit a
pair of distinct bands in the smear.

VB1 VB15
Fig. 2. Analysis of T cell clonotypes by the PCR-SSCP
method.

Table 2. Sequence of primers used for PCR

Primer 5‘>3' sequence

VA1 GCACAACAGTTCCCTGACTTGCAC
VB 2 TCATCAACCATGCAAGCCTGACCT
VB 3 GTCTCTAGAGAGAAGAAGGAGCGC
VB 4 ACATATGAGAGTGGATTTGTCATT
VB 5.1 ATACTTCAGTGAGACACACAGAGAAAC
VB 5. 2-3 TTCCCTAACTATAGCTCTGAGCTG
VB 6. 13 AGGCCTGAGGGATCCGTCTC

VB 7 TCCTGAATGCCCCAACAGCTCTC
VB 8 ATTTACTTTAACAACAACGTTCCG
VB89 CCTAAATCTCCAGACAAAGCTCAC
VB 10 CTCCAAAAACTCATCCTGTACCTT
VA 11 TCAACAGTCTCCAGAATAAGGACG
VB 12 AAAGGAGAAGTCTCAGAT

VA 13. 1 CAAGGAGAATCCCCAAT

VB 13. 2 GGTGAGGGTACAACATGCC

VB 14 GTCTCTCGAAAAGAGAAGAGGAAT
VB 15 AGTGTCTCTCGACAGGCACAGGCT
VB 186 AAAGAGTCTAAACAGGATGAGTCC
VB 17 ' CAGATAGTAAATGACTTTCAG

VB 18 GATGAGTCAGGAATGCCAAAGGAA
VB 19 CAATGCCCCAAGAACGCACCCTGC
VB 20 AGCTCTGAGGTGCCCCAGAATCTC
3CB TCCTGATGGCTCAAACAC

The primer for the cloning of VB 15 sequences

VB 15 AGTAGATCTCGACAGGCACAGGCT

The size of amplified products (VB bands) by VB and 3'CB primers ranged from‘about 170 to 220 base pairs. The
3'CB primer used in this study matches exactly both CB1 and CB2. A sequence underlined is an artificial Bgl I
restriction site.
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g—vhiRY 28—+l THREMO i TERAICEM LT
whiE, O THIEZ = — v D VADNA Wif1ZA 27 DFRT
oAV FELTHRETES (R2).
V. TCRVAI5¢DNA O#79 O0—= 4 & L UEERS|O
RE
CyA HRFEEWED AA OEF 1 DEF#ITW, TCRVALS Bit#ia
BB m— UHICHRE L TWB Z A SSCP T X b RE

C 1234k saaey

ENFDT, THEHRTHD, KOFERHA V.

5 o4 <-4k LT, VRIS RIS F A = —1hl
FRE#E Belll (EEESH, KER) LB Licd OxfER L
o, R2WLIDTS 54 = —DRERFIZTT. Zh& C8 77
4 =—%HAT, V-2, V3R L-&HTHEE | OFHTHR
@ mRNA X h&p L cDNA % PCR THIE L1z, MigEy
2T HR—AFLTERKB L, HYcHTEDO cDNA

LT VI T L R E A

R R TIE (RRT

Padaziw 18 1 17 18 38 X

PR RRCER ST

Fig.4. Clonotype analysis of BM T cells with the PCR-SSCP method. Each lane represents the analysis of T cell clonotypes by

the PCR-SSCP method for a particular TCR VA family.

When BM T cells from a healthy individual (A) and from an

untransfused CyA-responsive patient (Patient 2, B) who achieved a sustained remission off CyA were examined, no distinct
bands were detected in any of the 22 TCRVBs. BM T cells from a transfused CyA-dependent patient (Patient 4, C) produced
multiple bands with varying patterns in almost all TCRVBs. BM T cells from an untransfused patient (Patient 3, D) who did
not respond to CyA showed a pair of distinct bands in the amplified product of VB19. BM T cells from an untransfused
CyA-dependent patient (Patient 1, E) also showed a pair of distinct bands in several lanes corresponding to different V8
families. Among these, bands in the amplified product of V815 were most distinct. +, an amplified VA8 ¢cDNA product from

the T-cell line Jurcut.
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AR L1z, lpg @ cDNA % Klenow fragment (£, X
) 2 AWCORERMI Lok, Bell CGREESS) THE LA, ~
2 % — (pBluescriptl, STRATAGENE, Torry Pines Rd. La
Jolla, USA) D=2 m—= v 794 } %4&|IBEERE Smal (&
FERE) 8 X OHIRREESR BamH 1 (EPES) TH{LE, <DNA Bk
BMLTCSA4 % —~ 3 V%1 -7z (Takara DNA Ligation Kit
Ver. 2, &%), IM109 (Competent High E. coli JM109, ¥
) v AVWORBEEBRYT, BFACHELCVEERR = =
=—05b, BAOFERHERTERNB/O 7 7~ VIZDWT
CDR3 HEOBEEEFIZIE L. BEEFO®REIIX, v —
ZxVv ARG Ry b (CATALYST, Applied Biosystems
Inc., Foster City, USA) & DNA Sequencer 373S (Applied
Biosystems) &\ iz, WHEEFHHFHEEH 5 CDR3 SO
7 BENEY Y —vF— & — vy (EMBL, Heidelberg,
Germany) WEGEhTWA7 3 /BEFIE B L7,
Vi. BT @lansn—=24
CyA tR#FHD AA OFEE 1 © TH#EERE BMMC X b,

AIS MicroCELLector {Applied Immune Science, Menlo
Park, USA) A\ T CD34* #ifa % B U7, CD3* B %
10%AB mEsn RPMI 1640 r2y2iE X &, 4500rad B LB
O CD3 MR L & Hc 7 ARER Lic. EMBRYEER, 1 v
Z—uqfFv-2 (L2, v+ /F, KK 100 IU/ml, X#EREat
L7cfEE ADRME MBI (peripheral blood mononuclear
cells, PBMC) (56 x10°/ml) #& s 10%AB ii&in RPMI 1640
THFRL, 5%+ 71— (Nune, Roskilde, Denmark) 2
lwell B7c b OREFAEA0.3@ L 702 L 5w H L%, 100/
BERLL. THROBEAEDI: wel 252 AEROX
BVWEEMICE L, IL-2 & XRBE L-@EAD PBMC % in
%7z 10%AB Mm#EM RPMI 108 BERXMLAHZ X H T
Mgz e —viBi, THBZ = — v OREHEOBTLH
Leu-4 (CD3) £/ 7 v — 4 )V #i {6 (monoclonal antibody,
mAb), #{ Leu-3a (CD4) mAb, # Leu-2a (CD8) mAb
(Becton Dickson, Carifornia, USA), #{ beta V5 (a) (VB5.2 &
O VB5.3) mAb, #i beta V5 (b) (VB5.3 ®—8) mAb, #
VB85 (c) (VB5.1) mADb, #i beta V6 (a) (VB6.7) mAb, ¥ beta
V8 (a) (VB8) mAb, # beta V12 (a) (VB12) mAb (T Cell
Diagnostics, Inc., Massachusetts, USA), #. TCRBVISI
(VA1) mAb, #1 TCRBV2S1 (VA2) mAb, # TCRBV3SI
(VB3), #L TCRBVIS! (VAI) mAb, #i TCRBVIISI (VA1)
mAb, # TCRBVI3S] (VB13.1) mAb, #. TCRBVI13S6
(VB13.3) mAb, #ii TCRBV14S1 (VA14) mAb, $i TCRBVI16
(VB16) mAb, #i TCRBV17S1 (VB19) mAb, #i TCRBVI18SI
(VB1T) mAb, i TCRBV20S1 (VB20) mAb, #i TCRBV21S3

(VB21.6) mAb IMMUNOTECH, Marseille Cedex, FRANCE)
& FACScan (Becton Dickinson) # AW T T »7%. —%o
IMMUNOTECH #:@ TCRVB D&, EROERERL.,
TWB2, TORIXTD TCRVE D&, Choi 5P DBz
¥U7. TCRVBDED mAb IZbHE bieh - Tl
B — VI DWTIE, V-3 R Lic et THIIE L7z cDNA ¥ k%
2T H R —AFACBREKETAI LD, VBIS gk

1 2 3

Fig.5. SSCP analysis for the amplified Vp15 cDNA
products from BM T cells of Patient 1 and from a T-cell
clone KN15. When the amplified V815 ¢DNA product
from a T-cell clone KN15 was analyzed using the SSCP
method, the bands from the T-cell clone exhibited the
same mobility shift as those of BM T cells. Lane I, BM T
cells; lane 2, KN1; lane 3; an amplified V38 cDNA
product from the T-cell line Jurcut.

Table 3. Predicted amino acid sequence of cloned PCR products derived from bone marrow T cells and from a T cell

clone

Junctional region

Cell No. of No. of
sequences occurrences VB (N) DB (N) 18
BM T cell of Patient 1 20 18 CATS DLTSGP NTGEFF (J 82.2)
1 CATS AAGGT 'YNEQFF (J 82.1)
1 CATS DASGRI EQFF (J 82.1)
T cell clone KN15 CATS DLTSGP NTGEFF (] 2.2)
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PEMERRE L. VAIS'T Miflgs » —vieowTid, VIZR
Li-Jkic X b CDR3 HEEOEEES| 2 RE L.

B #®

[. B4 0O—ME(CHERE L TU 3 THIREO SSCP EIC & B
HRLEE
VBS B THRRY B ek Jurkut 22 Sk L7z RNA
v, BEABHTHMAL i Lz RNA T 1:40 b 1:
10240 LB X5 FERLL. EFRFRF DO RNA 2 b
DNA ¥ &R L, VB8 WRWIL 5 754 ~—%HuT
PCR %% -7-. HIBEM% SSCP T Lick 25, K3
R L 5w Jurkut D v 24 FICHETE—F DA
v R, Jurkut % 1: 640 @R LAcd O TRIHARET
Bot. LitioT, ZOFEXAVHIE, £27r—vEOT
Mz, 0.16% L LBy m — v THIINE TR THHE
BEATEEEE X DR,
I. AA BEHITREAOBHE T MIRICHKITS TCR OY
a/247
e A 6 FIDSE T Hi% PCR-SSCP T L7ck 25,
058D TCRVBCDNA 33X TA27HELK. RENKE
BaR 4A RT. MMEO v CyA BHITERMERKC
CyA #QEE Lich - EE 1 TR TCRVE i1 TXT
AATRE L (X 4B). OEDOH % CyA KFEFHDOEENT
12, VB3, VB4, VA5.1, VBB.1, VB8, VB13.2, VL5, THL A
FARH R (K 40). A LT, mED CyA &
GO BEE T T VB9 DRIEZE I O AELL Y FHik
biatc (K 4D). smBE o CyA KEHIOBE 1 T,
VB3, VB8, VB9, VB13.2, VBI5, VBIT, VB9 £ #E1R k4 0 bk
BL—vicAy R R, TehTh VB oSy Fike
B TH -7z (K 4E).
0. ®MmEDKL CyA KiFHED AA DEE [ OBHENOSH
BL7- T ¥/ 0—>DOTCRVS
SSCP f##f DfERH 5, B | OFHFw VIS O THlifas:
Breo— vHEHELTWAZ EARBEREOT, ZOTH
M7 e—voREYRI. RUBMOBEEMESIARERTSH T
12BO THIl 2 = — viz4T CDA* Thote. ThbO THIR
7m—v@ TCRVB OB A mAb T LicbZh, 27
B— v VBI3ET, 37 m— v VALY, 228 — v
VB19*, 5Dy e —vik, RO ED mAb RIS Lk
Mot 2O, tO5{ED 7 v —vd TCRVE ODHEH%E
PCR B Lok = A, 1{EA VBB.1*, 1{@d VAIST, 2{#
B VBIS  THot-. Bh IEOTHEY v - DOWTIE,
TCRVB ORBENRETE M -7z, VRIS OTHIlZ =~V
(KN15) @ VBI15cDNA #iggE4 % SSCP kTt Liz& Z
A, KNI5 @ VBIScDNA WiA ik, BEOEFMTMED
VBI5cDNA HIBEH CHAD OB v F L&A Uik
BEAR LY (K5). Rk VIS @2 7 v —voD VA9
DNA #iggEs % SSCP (s CMITLics A, ZThbD
VBIScDNA iR Ok BE X, BHMTHRABLR TS
VB19cDNA HIBES CTRD BRIV FOKEE LIZRiz»
Tz,
V. TCRVB15¢DNA 1#i8E#H® CDR3 SR DERE|
BEIOBHTMHME mRNA 25 4R#E, HELL
TCRVB15cDNA 7 v — v D 5 bEIFAICHE L2027 = — v

O CDR3 OB EARIIAE 3R T. ZhbD5b, 18fED
7 r—V3E—OEEEFIER Lz, 2o CDRS g0 E R
Fh, FUBH,»HEM L VRIS THifg 7 = — v (KN15) ©
CDR3 DB RES & FTET—H L Tre.

Z =7

WEOERWEEOREE, DL, AA XTI X 5 &M
BADHEBIC L > CHRETHEELDLATWS., ZDL 57K
BRI T A0, AA BETHROREFRLY A FA4( v
DEERBRIZOWT, B4 OBRFX{THHA TE K. Zoumbos
B2 AA BE T, KM E#i-h CD8*"HLA—DR' @
FEM(L THIB AL TV A Z LITNL T, Vv AR A
VE—TzuV r EARAELTWAIEERRL., 4 v E—
7z w v P RN EOMEEREE O &b, HHIRER
(LY v REBEEINAA v E—T 20V 72 AA OFH
HEOBENMBETH D LRELL. BHIZEHIZ, AA BET
#In LT\ % CDS*HLA-DR” Y v <8 D TCR BIETFEHEN L
BEHL, TOBRIASOMBERNIIZ 7 e - vlETHDH I L
BRLED. KFETE, THROBEY »~ O HEE LB H
Thlw, vFEVI R, M EL OHEREDEL PCR-SSC-
P Ea Az, TR, MmEDK CyA RFHED AA D
B2 OB8thic VB3, VB, VAI, VBI13.2, VBI5 VBIT,
VB9 & W oD THfan s v — VHOHEELTWAH T &
B bMNC st ZHED 5B VAIS OO &4k, BHTH
fax B0 CDM MIRICE G oE & 3T iEE Lck, RAFR
ERACTOMLAETHRZ e —vEi—RLT W, 20
VAI5*T #ifg 7 m — v KNI15 1%, AA BEOBHbTOEMNHN
RRPWEIN TS CD8 #HilaTIX/e <, CDA* MIfETH -
729 KNI5 13, R T o — vlKEELTWA I EnBLE
EWOTHEOESERSS. LaL, KNI5S RRABRECHE
YEEE (phytohemagglutinin, PHA) %3 % REAE N TOHY
BEISEYELTE D, MlRoMRici IL-2 ORMALET
Botr. Fto, 2O VRIS THIlAD 7 m — v R R #H LT
M TELD ERB LTS, B W THkROEMSER
O BEIZE L bR T, LicdiosT, KNI O 27 v — v
OB IEEY ORI T <, B OFIFICKIES LR
e b D LEZ HILD. FHE, Posnett 5213, BEATH T
L EIE TIE, CD8" THID 2 = — v ¥ B8 A3 R AW IS &R
HMEhao b BuE L. #Hi2, 20B2YBiliRROR
My o~ utH = s e T Y VMBI YT 5 TR0 RS
LEHE L. SEHEBH LEBE BB TRH5H, KNIS &
CD4' THIBETHHh D, 0 THIAOEIEIL Posnett &2
LSRN THRO 7 v — v E DRI -T2

A9 CRIV 1 PCR-SSCP #:Tit, 64X 10@DE 7 v — v
MO FIFERNC 1000 (0.16%) LA 0B » v — v ik THIE
MabhiE, OTHED 7 v/ 24 7OREPNTETH -
7. ¥ FVEHT v — TR EV Dohi® O FETIE, #7
v —vh THIROBHEREDOBRFIL, 64XICHOL I »—V
PEAIRTE R 1000M8 (0.016%) & ThTwa. H#HH™IL, BFA
DR MBI B 2 v — VHIZHEIET 5 TRl BRH S h
T MELTWDEH, AFROBEARHETRIZOLSTHM
faz e — vzl Ehish ot ThIXAREOREDET &
ALEbIhS.

BIENRD S CyA KEMOBE, T, BEALTRTOD
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TCRVBDNA 1ZH\ T, B2 rm— v OREY RTERO A
VIBRgE IR, T X3 IEOH 5 BE T, Himk
Fz X 5 A MERRAEHRERIBAE « O TR EE I &
BFEIND., Lo T o u— HICHEE LTV TR
PCR-SSCP ¥, % AA BEOBHMAREIATE, —
ET MmO ERHA5EE I, FOBEHMNTIIRHELED
hs.

MmO CyA £ 8% 1 T VA9 DIBIEEmHRIC
DLBRB v FRABRI, 204, BEOBRTEHE
BAIROEE EEFCEREDCA v -T2 v r 2REEh
T (REEF—2). ZORDBEZNIBFOBE D
Hich, CyA R ATG 7 £ OREMHIREZED TH o1, =
DfcHE 7 v —VvHICHEEL TS VA THROKENESE
ERBETHD. L LEMOHEICEES LTidn523, CyAR
ATG TREOHFIBFITHBRE ENioh > - THEk b &
ZbhB. mAb OBEI L 5T VA THIED Z wHER T &
E, TOXOTEATLIHEEIE LR DD D Lids.

KNi5 @ CDR3 0B EEIINHFHIND T ¢/ BES|
B, O—vF—x—A"vy (EMBL) CBHEIRTWAT I /B
RFlE g Ll oAb, £ A ULAEFD CDR3 2R\ HE
otz L, SRGAOBEOHRFEBELTWS
VB15* THEB® CDR3 07 3~ BEF] (DL-S) & 13EL L
T, HREGR TCIIACRIGED THIRARECEE L
TwhEEZBRTWS, 20X 57 VBAIS® THIKADOEL Y
12, AA KB 2ECRGETHEOBESERBLTVWH LR
bhb.

SHEOBFIC X b, fEFRNENIHEE OSBRI
AA BEOBHFC, AL»OHRECKIGLTH Y v — v
WIES5 CD4* THIRRASERT D Z LA SM it » 7. Bl
Boisw CyA KEMED AA DEE 1 2 b+ 7o E MR
REBAZLIIEECH DD, VBIS'CDAT THifas = — v
KN15 A MRS LT ED X 5 RIS RTHIED W
TIRFTE R o7, LrL, BHTEMCHEIE LTV
Lk, KNI S maE Lo MEE2BH#TAZ LI - T
EHEOT, FRErofiREEE THR>FET L
Lo THENCEMBELS EREZ LTWHAIEERDS.
Sprent B Y, v~V AOBHEAWNBEERORRETF LBV
T, #EO V-0 CD4* THikRY, TEARBEHEZ 7 A
TH#REE AR P oEmSRiny EERR L EMEEL5 X8
ILBBIERIEHLTLS, KNIS BREBOEFIZL T,
HOoE DB L CEERREE S T 3TN
LELLND. TOTHRZ = — v OBEYRI LTV Z &
kb, ERFAHTH-HCRERBETRER MOREMN
BAbhCie s L Bbhs.

# E 3

fB% Ads O CyA #EFTD AA BEFHTMEDOC 2 =/ &
ATREHL, LTOBREE.

1. THIRM SR Jurkut & bl Uiz RNA % AF
BETHMB I hiHLE RNA THERTBH LD,
PCR-SSCP i kL 2B 7 m— v THIIAO B RE» R L
ek hH, BAXICHEOE 7 v — v ¥ O ML 10008
0.16%) LI oM 7 = — w0 THBRER A ST, BEATEE
ThHoiz.

2. BEACHOBEHTHIEL PCR-SSCP ¥ CHEAT L L
A, 228D TCRVS HIBEMIITNTA2ATREL, 7%
THROE Y v — v HOBELRTHSAR AV FIZRbhi
haolo.

3. MMEY DB CyA (KEMED AA DBEV TIZ, 8X0
TCRVE BIEEMHIEHO AV FARH I hiz. Zofic
i, IS AERERBIC L » TR0 THRR s -y
B L& EL bR,

4. BWED CyA (RFHD AA OBRE 1 & CyA 2
BTH-IcBEDOFHFIC, ThEh VBIST & VB T#H
RO¥7 v — vHBEENREIN, BE | OB DBEEL
7z CD4* THifg 7 = — v —> KNI5 i3 VBIS* THh, =0
KN15 @ VB15cDNA HiEEH D SSCP ' Vv - DREIE, &
HMTEMCHEEL T2 TR o — Vv ORBIEL—FKL T
I

5. BT #ladskd VAI5*'cDNA #HIiF - 7 27 m—=v
7%, CDR3 SOBEERIZRE LIL 5, EIEAITHE
L72202 = — w187 m— v A KNI5 & A—DMEE %R L
fo.

6. REENLABESRECEEL TR EELLAS
AABEDEHMTE, ALrOHRCRIGLTE Y v~ v
BETD CDA* THIRAFEELTWA I EBALNIT -1,
EERTEMIZEELTWS THRY = — vOBESPEREY
BETHILI I T, BEHHERALMCIC D Z &R
ha.

El &

FRERLDEHI), HEHRLHREEED ¥ LB MOHREE
CRELDBBELEF T, IOCKE, BEBESHRE, TBEYVLER
2E LASRAFEH=NBIEN, PRE-ZEECELHILBLEF DL
Lz, APRORTEE LSRR H I W F LicRAES
ERRRE SV~ T ORI BMOBEELET.
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Abstract

Immune-mediated suppression of hematopoiesis has been considered to be the most important mechanism responsible
for bone marrow (BM) failure in aplastic anemia (AA). In the BM of immune-mediated AA, oligoclonal T-cell proliferation
may occur in response to certain antigens. In an attempt to clarify this issue, BM of AA patients was examined for the
presence of clonaly proliferating T cells. Four AA patients (Patient 1, Patient 2, Patient 3, Patient 4) and six normal
volunteers were chosen for this study. Total RNA was extracted from BM T cells of patients and normal subjects, and first
strand cDNA was then synthesized. c¢cDNA for T cell receptor (TCR) B genes was amplified by the PCR using primers
specific to 22 VB-gene families paired with a 8 constant region antisense primer. The PCR products were subjected to single
strand conformation polymorphism (SSCP) analysis to detect clonally proliferating T cells among each V8* T-cell
population. When BM T cells from six normal volunteers and from an untransfused CyA-responsive patient (Patient 2),
who achieved a sustained remission off CyA, were examined, no distinct bands were detected in any of the 22 TCRVSs,
BM T cells from a transfused CyA-dependent patient (Patient 4) produced multiple bands with varying patterns in almost all
TCRVBs. In this case, T cell clones expressing various VB segments were thought to be activated by exposure to
alloantigens after transfusions. On the other hand, analysis of BM T cells from an untransfused patient (Patient 3) who did
not respond to CyA revealed a pair of distinct bands. Analysis of BM T cells from an untransfused CyA-dependent patient
(Patient 1) also revealed several distinct bands in the amplified product of T cells expressing limited families of TCRVS,
especially in the amplified product of V815. To isolate the VB15* T-cell clone that preferentially proliferated in vivo, BM T
cells isolated from BMMC were cultured with irradiated BMMC enriched for CD34* cells, and were subjected to the
limiting dilution. One of the CD4* T-cell clones isolated shared a complimentarity determining region 3 (CDR3) sequence
with the in vivo proliferating T cell clone. These findings indicate that clonal proliferation of CD4* T cells in the BM
possibly in response to certain antigen on hematopoietic cells occurs in immune-mediated AA.




