Kinetics of T cells mediating
graft-versus-leukemia effect in patients following

donor lymphocyte infusion
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1844 8% A M (chronic myelogenous leukemia, CML) (RIS MBHIRBHIZICHERERLLELTYH, 25598
HFO|BBTHIL FF—1) »3BREGE: (donor lymphocyte infusion, DLI) (2X o T, L DHEGHEBE LI EHNTES,
DLIDEN TH o =B CIADLI#23 r HFHIZED 702/ % 4 7282 CDA AN O MRS KM P ol &, s
BMNTT 4T 7N7 4 7 Yok (Philadelphia, Ph) MR OHGAHWAT 5. T & ) L BRI HIA (graft-versus-
leukemia, GVL) Z443H 4 THBOWE 2 H 524 5728, DLIFHETH o £ 5FORMBIMIC2WT THIRLSER (T cell
receptor, TCR) 3 $Hi ViHRAFILHLE IR (complementarity-determining region, CDR) 3 4 X D431f % #EMEAG 2 HBAT L 7=,
209 H1FIIC OV TIRFAE L7 GVLEIFE L THIFD CDR3 cDNA%® ) 7V % {1 APCRTERT A LI2& ), GVLARIE
LTHBOREMHLHEB LRI L. COR3Y A XGAOEBIHBALNEBV7 7 I —ESHATERETARLZ o TV,
BV16* THIROMF ¥ R 7- 15D CDRIETIEIQDRTH »7:. ZOCDRIBFIIFRM L TS A<w—L )V TN % 14 LPCR%
AnT, BHERMIcE2QDRZ 0 — Y 2 EBMICERLALIA, RKBMQDR/ZV AT LT F3-) VEEFE F
%'+ —+ (glyceraldehyde-3-phosphate dehydrogenase, GAPDH) iz DLI% 108 #Ic¥ -7 L 2§, F0HELHIZED
L7:. —%, BHiQDR/GAPDHEIZSMM#E L ) LA L, 10#MKICE—2r i o7ns, 2008H TH#HEHERRL TV,
Z @ QDR3EEHIE DLIN @ B F A IERIL S hizAs, DLIICHWZ K= YRS S o722, BLEogEs
6, KMMPD s a— HTHBRERIZ, PR CREIFRNTHRARAICKM LRI —S8tcHEN Lz o Thh,
B9 Tah 5 PhERMB OB 124 o TTHROMAA P LR, R, olk Lz LELONE. T, GVLY
SEYTHRIIDLIC L > TRHROLATRAID TR L, DLIFA O BEOEMMPICHFEEL TW i EASRE SR,

Key words BV repertoire, CML, DLI, GVL effect, real-time PCR

1B E RIS 0% (chronic myelogenous leukemia, CML) 13,
MBS BRHSICHRLAL LTOHBETHNIZIZLEA L
A F+—1 » 385 (donor lymphocyte infusion, DLI) {2 & -
THETHHASGONTVEY Y, 2k ) DL L 284
FrxtEfs% (graft-versus-leukemia, GVL) %48 i3 RIHEHUH % 528
T ACDABMTHMRIE->TVELEZSNTHY®, in vive
ODEBETIE~ A+ —HEESHETH 5 HA 1 HA2 e LI
0% COSBMETHIEATGVLE RICE LTV A T LAURE
nTWwB9 LdL, GVLAROEME 25 Zh &5 Ao Hi
KoV TRELFHho TR,

THBEEE, OHRFEICHET2L 79 —2R8ILTHY,
FOV YTy — 0P CHHEIHT B FRRME I I
P H (complementarity-determining region, CDR) 3D £ 4%
izl > TRES NS, 20ZHitigerm line®V, D, J, C
RGO FEHER & T O BB TV-DIMIZEY 55k

FR204E 11 A 21 HZAF, FH204F12 A 25 H % H

e REIZ L > THAIZE N, CDRIAF)AILED THIKIE
—2oN 70— IZHETS., HAFFMMICE > THRLAT
Ay, HEDOCDRIEFEHEMLETHI LI T, 201
BEWHLPILTEIENTES

DLI % 3£} - CMLOB MR BE TIE, FEDO7D/ ¥
A7/ >OCDABHTHRY 7 + 5 F V74 7THREK
(Philadelphia, Ph) MR OB A 12— L TR MM T—B1EIC
BT 27, 2o &9 % GVLEYRIC I L 7 THIROBIE % #
HENIE, GVLWERD AW =X L 5B oM TE LTHEND S
5. £CT, THIBSER (T cell receptor, TCR) 3 iV Hik
(beta chain variable region, BV) CDR3 # A1 X545 f@#r % v
T, DLIOEMI - BB 2SR THARORM %
b+ sz bick ), GVLHRHELTHIRD 70/ ¥ £ F1[H
EL, SOTHROBRHRIERTBTL .

Abbreviations: BM, bone marrow; BV, beta chain variable region gene; CDR, complementarity determining region;
CML, chronic myelogenous leukemia; DLI, donor lymphocyte infusion; GAPDH, glyceraldehyde-3-phosphate
dehydrogenase; GVHD, graft versus host disease; GVL, graft versus leukemia; HLA, Human leukocyte antigen; mHA,
minor histocompatibility antigen; PB, peripheral blood; Ph, Philadelphia chromosome; RIST, reduced-intensity stem
cell transplantation; SCT, stem cell transplantation; TAA, tumor-associated antigen; TCR, T cell receptor; TSA, tumor-

specific antigen.
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HRELVHE
I. ¥
DLIZE# T - - Bifitk CMLEEEMEROSHIZ R L L
. BROPMRRMEFHEREITIF, HRBEEOTRH2
PITHY, BHFF—24BHFHLA—FKFER FF—, 150
HLABAIENMSE FF—Th oz RD).

I. /&
1. HEROIFM

INLDBEDN LT L MGHK, DLIGIRICERMICS ~
10ml DRBFRMMS & CFHME A~ 2 A D ORIMY TR
WLZA. $RELL 70 S Lymphoprep (Mycomed Pharma
AS., Oslp, Norway) (=& h HigRRE 8L, —EOREIZOW
Tix, ¥—X (Dynal A.S., Oslo, Norway) #JH\TCD4",
CD8*THIlax BB L/, F/2, EHLICoWTIXDLIICE
HBHAMEER (graft-versus-host disease, GVHD) 2 REEL,
ZORIHEBEE AT 7IZTHRLL -,
2. GVLOROHEE

GVL# R oF L, ber/ablBIETFEEMAROBAE
(Philadelphia 5 kR EMMRER) 2 FRDG V71 v 7B
OB - #41 o FISH (fluorescence in situ hybridization) & ¢
FETAZLICEDHEL .
3. RNADIlH 5 L U cDNADERL

SEEL BRSO S Isogen (v Ry Y=V, WH) #HWT
RNA% #li 9% , 14 g® RNAD 5 oligo (dT) 12-18,
SuperScriptll reverse transcriptase (Invitrogen, Carlshad, USA)
*HVCcDNAR AR L7,
4. CDR3 %41 XM

THIRRV £ 75 —DBV 7 7 3 1 — (2455809 7% 2418 & forward
primer (BVs 1-20%, BVs 21-24!%) & g% (BC) D reverse
primer'” % F Vv T &M% D CDR3EM % & & cDNAWTH %
HEEL A, VB10, VB20 l3BIHETF O/, ZOMETIRES
L7, cDNAIX35% 4 27 (95C 14, 55T 14, 72T 14)
THIEL, 1x |ORBEWE1005FVAT I F21LREL,
90CT37iB#K%, 675%DRYT I YNLT I FYrUIITRA
kil £BV77 3V —OCDR3HF A X% —r 0¥ —
{Applied Biosystems Division, Foster City, USA) & #{3%:883t D
BrE—2 L LTRT IOy 502 HVTHITLEY.
5 MEEMOI/IO->TBEY—91TL 0T

WIBERETHO - A VTEKKHL, kDA PO
DNA # DEPE# T, pGEM-TXZ ¥ — L AT 4

Table 1. Patient characteristics

Time after DLI
Patient Age Gender Relapse state Donor (Week)
1 35 F  Hematological HLA id sid 99
2 40 F  Hematological HLA id sid 24
3 26 F  Cytogenetic  HLAid mother 43
4 46 M Cytogenetic = HLAid sid 8
5 39 F Hematological HLA id sid 18

F, female; M, mail; HLA, Human leukocyte antigen; id, identical; Sib, sibling.

(Promega Corp., Madison, USA) % fl\» CTcDNAMWTH % 7 o —
=Tl A= IR ERTVAIE~ 20D 0 =—
T EEHIZET, ABI PRISM cycle Sequencing Kit (Perkin-
Elmer, }13{) £ DNA > — % . #— (ABI 373; Perkin-Elmer, %
) %AV T CDR3FIRDEIERT % g L 7.
6. QDR*THBADER

BV16* GVL%)# 48 %4 THIK M CDR3 EF— 7 (QDR) ¥ & &%
Riyprimer 2 L, cDNAZF U 7L—bELTYT A YA
LAPCR%%T% =7z, ) 7IV¥ 4 4 PCRi LightCycler (@3 = -
AT 7 A7 492 XAKH) 2RV, 052G,
LightCycler software (Roche Molecular Biochemicals, LightCycler
Software, Roche Diagnostic, Roche Molecular Biochemicals,
Mannheim, Germany) & LightCycler-FastStart DNA Master SYBR
Green I kit (Roche Diagnostic, Mannheim, Germany) % Fi\»7:,
S QDR Y — 2 TV AD T T A I FEAW, &30S
VHORETMET D20, AR LT ) LTV
7 F3-Y) YBET ke Fo 4+ —¥ (glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) (Search LC, Heidelberg, Germany) % {#i
ML EittEdTa1cdlzoT, BlETETFAI FOR
BEE2EZ THRESRARORZALE L, FitfiE gL,
S50, MERIMRETIC L VIFREEHZE LA, QDRBIETD
R Bl d QDR mRNA & GAPDH mRNA Dt (QDR/GAPDH) #
EBT LI KR LA,
7. $¥' 70y MEICK 3 QDRESIDHEH

QDREZFIICHYTAF ) IX 2 LA F F T o—-T%#4KL,
PRy AUTP(FA4 772 /0¥ —, ®E) CEHRL ..
BVI6 R L TI94 -, BCT I — % HWTIEL 7
cDNAZRAKB L, YV EBEER, HTEIEALFIO0H
(Millipore, Danvers, MA) (ZDNA & LI - 7:. DNA % %414
M CRER, ERROEEEMAL/0, FAorp%
5XSCC, 1% blocking solution, 0.1% N-lauroylsarkosine, 0.02%
SDS #1 T 0.1% pmol/ml poly(A) & & b IZ37CTH M1 0 JER
L7, 05pmol/ml ¥ %4 = (digoxigenin) TJ -~ L
7=QDR®D 71— 7% 5 X SCC, 1% blockong solution, 0.1% N-
lauroylsarkosine, 0.02% SDS % Ml & L T 55 C 24 85 TR
@l 7. F1 9% Digoxigenin Nucleic Acid Detection Kit
(Roche Diagnostics, Mannheim, Germany) TME L, 741
74R7 75 —¥RBTHIEIILD, QDREFI%#HDcDNA
Wl 2Rl L7,

B i

I. GULMRDORE

PUEHIBE S 2 W THBMAD CDRI DY £ L5451, &
bFEHM L DNABRZTAS LT AERIH 2 RTH, HEOH
FRBIZE > T—HOTHRINME 2 L, FADOEHPH—E
—2%5RY. B1~5C8EM1~50KMMD CORIDY 1 X5
MBI ERT. EFLTIXDLIZILEE ICBVILICH 25 ¥ —
HMBM U, Shictev, RO Phgdsidsima L
(F1). BEHMTIEDLI%, SEECBVINZERICE — 73 BL
Twiz (R8). FEM2 CikDLIF198E 12 BV2LIcH =k ¥ —
IHHBLA. BFHTHRBIC198BI1ZBV21ICE — 7 1B
L7 (F= &R E9). SHuctiv, SEHIm o PhBHER A5
A L7, BV22ICDLI24BE ICH - ¥~ 2B L TV S
¥, AU —FNEMINTH L, KEITIEBV21HTHI
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He A GVLAIF I L - TR L Z 2 o/ (R2). JEM3T
(3DLI#43:8HICBVI32AH—~E—2 &4 h), ZHiZfEviy
i PhEgtE@f g L. S8 TIEDLI%, 128812
BVI32IZBEICE = 7 HNBLL TV /e (F— ¥R X)), BV24(Z
DLI% 122 S H /- €= 7 HHB L TW5A, BVI3.2H
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Fig. 1. Changes in CDR3 size distributions and percentage of
Ph* cells in peripheral blood after DLI in patient 1, BV16™ T
cells showed clonal proliferation as indicated by an arrow in
association with decrease of Ph * cells.
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Fig. 2. Changes in CDR3 size distributions and percentage of
Ph* cells in peripheral blood after DLI in patient 2. BV21*' T
cells and BV22* T cells showed clonal proliferation as
indicated by arrows in association with decrease of Ph ™ cells.
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Fig. 3. Changes in CDRS3 size distributions in peripheral blood
and percentage of Ph' cells in bone marrow after DLI in
patient 3. BV24* T cells and BV13s2 ™~ T cells showed clonal
proliferation as shown by arrows in association with decrease
of Ph™ cells.

H—VE—sdLhEe/ 20—+ A TRROKIHZR I LT
B ZND ), AFTIEBVIZ.2 THIRATGVLE)EIZIY
MLZTANRE B X S5 (93). #EB)4 TIEDLIF4EAL
BV24 o7 ¥ — o HSBL, vt Bio PhBs it
Bk L2 (K4). FHTORnEL, 4 8HIZBV24E— 2
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Fig. 4. Changes in CDR3 size distributions in peripheral blood
and percentage of Ph* cells in bone marrow after DLI in
patient 4. BV24 * Tcells showed clonal proliferation as indicated
by an arrow in association with decrease of Ph * cells.
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Fig. 5. Changes in CDR3 size distributions and percentage of
Ph* cells in peripheral blood after DLI in patient 5. BV11™ T
cells showed clonal proliferation as shown by an arrow in
association with decrease of Ph ™ celis.
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Fig. 6. Changes in CDR3 size distributions in bone marrow and
peripheral blood after DLI in patient 5. BV11™" Tcells showed
clonal proliferation as indicated by an arrow
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Table 2. BV family showing clonal proliferation and the time
when the clonal T-cell proliferation appeared after DLI

PB peak BM peak Change in the
Patient BV family (Week) (Week) Percentage of Ph* cells(%)
1 BV16 11 5 31.0*—~ 0.7*
2 BV21 19 19 24,5* — 38"
3 BV13.2 43 12 90.0* — 0.0*
4 BV24 4 4 20.0* - 0.0*
5 BV11 8 4 96.4* — 10.0*

Percentage of Ph* cells before and after DLI are shown.*, percentage of
Ph cells determined by FISH analysis of peripheral blood granulocytes; **,
percentage of Ph* cells in the bone marrow mitotic cells determined by G-
banding of chromosomes. BV, beta chain variable region gene; PB,
peripheral blood; BM, bone marrow.
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Fig. 7. Changes in CDR3 size distributions of peripheral blood
mononuclear cells(MNC), CD4~ and CD8 " T cells 8 weeks
after DLI in patient 5. CDR3 size distributions of 3
representative BV families are shown. Fluorescence intensity
(y-axis) is being plotted against CDR3 size (x-axis). Clonal T
cells were identified as BV11 ™ CD4 " as indicated by an arrow.
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Fig. 8. Changes in CDR3 size distributions in bone marrow,
peripheral bleod and buccal mucosal tissue affected by chronic
GVHD in patient 1. The same clonal peak of BV16* Tcells was
detected in these different tissues as indicated by arrows.

AWML (F— R &), fEbl5 TIEDLI%8MEIZBVI1IC
P ¥— A MBIL, THISHEVRRILO Ph B &
AL (K5). B TIEDLIZ4HEDS BVIISE—E—2 L
%h, BRHEATLE-2HRGFLIZ(E). BlLosflod~
TIZBWT, DLI#D4E~ 43 MK IZHEDBV 77 3 =12
PSR 2 THR O — BN A SN, ZhiZfE>TPh
MR ADBA L. CA6BV T 7 3 Y — OHiFEN
B4 THRLE, GVLAROBII vl L o ed
5 GVLAMRIC M L - THIBs L # 2 b /z. CDR3H A XA
KRR -7 2RO-BV7 7 3Y) —OHBREFTHRL -
Twi:. kHmE FHOY— s MBI B L2255
Blth3WT, FHHOFIERMML Y bRWE— s FHHLT
Wit (#2). HEBIS DR MIEALIRT O CDR3 DY A X 534 fi
BBV TDLI#8HB I — 7 R L 724k % CDAT THIN,
CDS*THIMY 12578 L, FhEFADHIMIZOWTHEBEIRL Rk
IZCDR3DH £ X554 %47 - 72& 2 A, CDATTHINAD &
W—VY—22RLE (H7). BO4FIIOWT LR 2T 4
LI AMBDOFERSEON (F—FREY), Thibh IoHI
5575 THIRISCDAB MBI TH 5 Z L 5H o 7.

. GVLRBY TiHfROER

REFI1 O, KM, BUERIZOW TERHICTHARO
CDR3 ¥ A X504 fBA7 %47 - 72, 181 GVHD T35 TH
KB+ 5728, 2 L/ THIRRIEGVLA R ICEdi L TH
Tl Ta s, Zofe, DLIFKICEYEGVHD & 584 L 204
Bl LIS DWW T RIS b 34 L 722, 181 GVHD 2%k L 7
B, FORBUI—FLTBVI6Ii—Y — 7 AHBLL 2 (8).
DD, ZOEMIZOWTIZBVI6 MM ATGVL AR % 1
S2TWAEEZ LN, KR, ik X CHEERAKBVL6
DH—E— 7R, DNAZL L, fBolEtro—-=>
FEBIRWCDRIHEBOD Y - AERELIZEI A, &2
TOHEIZIGEL TQDRE W) 7 3/ BEFI AS B (1B
LTwi, ShoofRIDEFHLIZBVTIZQDREVG T 3
JEEF— 7R ROTHRA Z 0 — U HEIZHA L TV 2 9555
WL 7z (#%3).

Il. aDR*T#ERDER

FEGI LIS 5 GVLA RN THIROBIERZ B S M 517
¥, QDR CDR3EF— 7 %{§2 BV16 cDNA % #9125 fit

Table 3. Junctional amino acid sequences of TCR BV16

\' N-D-N J B] Frequency
BV16* T cells in peripheral blood on day 75

CASS LNAGGG TGELFFGEGSRTVV 252 11/20
CASS QDRSY EQYFGPGTRLTVT  2S7 9/20
BV16 T cells in bone marrow on day 33

CASS QDRSY EQYFGPGTRLTVT 287 1/3

CASS VGQGAVE TQYFGPGTRLTVT  2S7 2/3
BV16* T cells infiltrating the buccal mucosa on day 138

CASS QDMRGVYYN EQYFGPGTRLTVT  2S7 5/6
CASS QDIAAIGYN EQYFGPGTRLTVT  2S7 1/6

BV16* cDNA derived from peripheral blood, bone marrow and a buccal
mucosa biopsy specimen was subjected to PCR and subcloning followed by
sequencing.
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L7:. QDR7F R I Fong/pl» o6 HmRFFIIEK L, forward
primer 5-ATGAGTCCGGTATGCCCA-3’ & reverse primer: 5’-
TGCTCGTAGGACCTGTCTTG-3' # HH\» TcDNA X HMB L 7: D
b, BEAMRBITICTHEREEHEALL. CoVTLI 14
PCR%ZHWCDLI® 1:8ff, 5, 10, 11, 13, 208 H O#4IML
&, DLI® 18w, 5, 10, 2080 0FHMIZ>WTQDRES
— 7% D2cDNAZEfit L7, KMk QDR/GAPDH i1t
DLI 1;8%), DLI# 5, 10, 11, 13, 20 B O ZFhFN T
2.13, 1.87, 42.73, 8.92, 13.22, 1.62 L 10:8HIZE— 2 @
7:obBA L7, —7F, Biiifio QDR/GAPDH {#iid DLI 1:887,
DLI # 5, 10, 20;8H D Eh £h CTHHIZ8.21, 11.34, 27.82,
2008 ®1xh 10 HBICE— 7 %KL, FOHIBMEHFRL
7= (E19). DLIGI® F 4 —#AHifiLo>) QDR/GAPDH #i{ 0.01 4
Thot:.

V. BVI6TQDR™ TARERO EI3K

FEF1ICDWT QDR ¥ 32 BVI6 " THIATDLI I & » THDL
ATh-30h, H5VIEDLFZICEZOERNTHALALLD
PEBOPIZT L0, QDRICHEAN AV IR I LAFF
TO—TERWIHFr7ay MEICE W RUMDNAZ R L
7-. DLI 1;8%7, DL 1:8%%, 3:8% 8% KM ik cDNA
B LU FF =K Bk cDNA A & BV16 cDNA % 85 L,

a1 5 10 11 13 20
Weeks after DLI

Fig. 9. Change in the QDR/GAPDH ratios in peripheral blood
and bone marrow after DLI in patient 1. —, DLI; @,
peripheral blood; €, bone marrow.

A B C D E
Fig. 10. Southern blotting analysis using specific primers for
BV16* T cells with a CDR3 sequence of QDR in patient 1. (),
positive control (plasmid of QDR); (B), patient peripheral
blood before DLI; (C), 1 week after DLI; (D), 3 weeks after
DLI; (E), donor peripheral blood.

P

QDR7O—TZHWTNA TN T4 L=V arvifforb
5, BERHMEHIRICIZIDLIFORET L /S FARIEEH
oS, Fr—RiEMmBAEIRICIEERB LY FidR S hid
27z (210).

# =

19794F, FEF B ICEMS L UBEGVHD 248k L
THEPID T DR BN LR THERIE L, EFEIFOT
ERVTINVIA—Tho@ESh, € MIBITSGVLER
HEHERENY, ZOGVLERIC X - THMBMIIZE IR <
¥RL, BlLfEZL & 2 BEaEME L L TR SR TEA
7o, CMLISX$ 5 DLIOHE S A2 7% GVLA B, S8 &M
RBH OGRS A MHERED 5 VT HR S RO RIER S
KL TWA I ERRLTWS,

HIMARAI B4tk (stem cell transplantation, SCT) X Ph 2
0 - OEEIC X 5 TCMLE2|E & 5 BB TOHE— DR
WEETHS. S0RUTOBUMCMLOBE CIIFEABRL 5
SCTIC &Y, 0% EORMEFEI|LNS. HE, Phjefs
HORIETEW ber/abl 2 W & L5 FMERET, Fu
Yy F—CHERDA L NVEA R FTOYENEES R,
CMLOEMIIKEL T L2255, B2 ERERD
BVRBRMICEEICW AP EI DRV ERETHE Y,
A E SR BHERICH L TA VY VBRAF= 715 L
7B L DLI% 4T o 22T % HEE L 7- Weisser &5 QD& Cld, A
YWEEARF TR S BOFT THTICHEERIT {, EFRH
Bhof, Co#HEL»S S GVLARS BN L EREHB S
DIIPETHLI LiIIEEVWE L, REESRIcBIa 70k
FOMBEHS TR END,

CMLABMEME R (a3 5 DLIREAT % 2 MM B 12 12
X, —HoTHR7 7 3 ) —IHFUSRMO LI AL AL S
b, Thboyo— PR L 72 THIRASGVHD % GVL
PRCHEELTOEZHIMMERNERTVWEY, LiL, 20k
LHGVLARZHEB L TwH EELLNATHRYERL, &
BB EZ AL LW BERZV., SEORNOER, EH10
RHYMTIEBVI6 THIRLD 7 0 — L ERIRIIC LT > TQDRT
Maro— REERMEE LY, TOHBVI6 TAROMI I
PEoTHRAIIET L. B8ICHT % QDR GVLE)RIE L TH
HUZRMML L b & B L, DLI 208 E CHREFEL TV,
IhETOHE T, DLIBGVLARMRHE S S T TiziEe3
rARLETHLLENTVWE™, BE L7530 G
HTIE W1y ACTHBL S 7B ARONIZ Ehb,
FRICIEAR M & b b B HGIE R & TR OHREANE =
STWAYINRE &, T/, FRHITCIHEHOPTRI L
BOAZoso0—rROBHEFHEREI ATV EDIS, TOT
AR R OMERRICBIS L TV AT EMAUR S /s, B
eI S h A THIRO 7 o— i, St oE LR
B R T MR O FH AR TG S8 U 2P — 8 R4S M i 5
HL2ZbDTHY, B TH S PhiBiE Mo ®d ik
> T, THIROMAMAPIRIL L2288, RmAroilELLE
22503, 40, GVLAHRBY TR 2EMHMICERLAD
RIPIDHZTH oA, BHTHREL N 7 OBEHEIIZFE
DRFTAEFATIEMOLBERLERELTEY, AEORE
FREZI->TWH DL SNS.,

GVLAMRINL THRORBEZH S P IT 2720, F+H—THl
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HasR D cDNA % #RE L 4R, ¥ r7ay VEBIUY T
Vs {4 APCREDELLDHHETL QDRDEF — 7 & HD
GVLIRBU THIRIIRIM T E 2dh oz, LA L, BEOKMN
M4 I DLIANC 3T 2 O THRAATE M b 1 4T 5 YEhehE
A, WMDY HITHFE L AMRADLIC X > Tt
LS8R, 70— UMMBHES LRSS hD,

I hF TOCMLISMHNFER T 5 DL % 47 o 285 i,
DLIf#%70% L\ EOBTREBM 2 BRFBFO N T B2 4F
B L2258 CIRETOEASHIREEENERE LY, 95
4PIX5FEEF B TRINEM L ER LTV 2. BiliowLR2
O CRHEEEEEE P2 L, GVLER ISR L R Mmen
MBI 2EMBMARWBH (reduced-intensity stem cell
transplantation, RIST) D#EFI S EME LT3, BKEDOr 62
EBARETRV UBINVY I LAV T 75 ChRIREE:
To7-CMLBE 4B OV TOSELEFR, MEHEFFRIT
85% LMD TRVWEBTH -7,

GVLAIROEMHIR L LT, HLA (Human leukocyte antigen)
PER <4+ —HEEAEPE (minor histocompatibility
antigen, mHA) L X7 0 filE, HEEHFMEHERE (tumor-
associated antigen, TAA), MR HKE (tumor-specific
antigen, TSA) % EMHiFoh s, BEMICIEGVLARORH
IXGVHD DRIEL HHRICMAT 2 L2b, £LDYPETD
PREMFFEL TR EEZLNRTWS, REEDTY A
EFNERCATRIZE 2T, GVLEROEHRIIE M F—HIE
PURHRRYIN (antigen-presenting cell, APC) & WA El—D7
HHFE 2B LTV ARLEND S Z LATREN, GVLEEMAR
ELTCoO7uhiRoRESENRRES N, £/, GVLA*mHA
1282 DA TAA/TSAZ & 5 b D45 L 7- Shlomchik 2
DI IAEFNEMVAL#ETE, GVLIEmHAIZ X > THY
EhBZEFERITOATVS,

— % 1 mHABUR % B84 2 THIAZIT HLA class 112 & - T
RENBHBUIGRALCDS ' THIRREELZ OGN TS, L
L, REOHE? T HLA class NA427R T 5 mHA DAL D R
ENTVES, FLTIREFLEBVRFICLY, CMLICH
FT5GVLYRELTHARIICDA TR TH A EMNREINT
W3E, SEOFEKA ORI TIX, DLIRIZHM LA HRESRRY
THIfGECD4” THIBRTH > 7. 7 F ¥ AKED Michalek 52
{$ HLA-DR A8 & ) Hids it R AR A IS BV T, TlA DR
FICYSE RS CDATHIRAGVHD REMICEM LA Z L 4
EL SERFLABEL Fr—olICTHLAR A &
Pol:l eh b, TOCDATTHIIImHA 2 E LA-GVL
FHRBYTHR E HEE SN D, HLA class i i dAaA5%R
BIERBLTWAE I Edbclass T2 & » TR EN S mHA LS
F5R897% CDA " THI LSV GHVD # B Z &§(28iJ1% GVL%)
RERMTHLEEIOLNTWAS, LidoT, RPFRTHAEL
7-CD4* GVLEI 4 T HIlg DEAEE AR E S hiuld, #H
DLW T TREEHE ISR TS 2 AH 5.

L] ]

GVLE R M5 3 2 THIROMEZHES i+ 5709, DLI
BHERTH o - BHIEFRCML5FIc2nT, THlRLE 74
— 3SAVHEIR CDR3H 1 X4 % Bl v ORI - FHo T
MR L /S b 7 2 BBEMICHIT L 2. S 5121 BIZDW T GVL
HREBYLTCVALEEISNETHIR* Y 7V % 1 4 PCR

EHWCERL, UTOHEREHE.

1. M LASHIETICBVT, HEDBVT 7 3 —HikTF
K% THRO —BENMIA LR, ZhISE> TPhEEM
M L, ZoMBELATHR O—- Y3 HE>2BV 77 3
V—IE5METTRE-> TV, SOGVLARELTHRED 7
O — HERHIX, SBIPIFITHRMML h HFRE TR S
h.

2. EMLIDOZ D —YiIEQDRE W) CDRIDT I /BiEF
—7%(RoTwi., V7L I A4 LPCREBWVWTZDQDRY
BVI6*THIRAO DLI OB ER LA EZ 5, BEHiOQDR"
THIFL 2 0 — kM h B ML, DLI%S BHicb7:
YWRIELI. Lo TInru— U BYEROERICHE
LTWaIAGRE S his,

3. VTNWIALPRCBIUYF 7oy bETH, Fr—H
ROTHINEPIZQDR THIRIZBRM Shehof, —F, BE
OERMMA I DLIRI & b SO QDREFIMFBRIB I AT L
&, GVLZHHIBY THIRLE DLIRTIZEE < 4 F —H#E S
Lo TRIFESMTWATHRTH L EEX L.

# £33

WERZD DY, BETHPL TREERD T LI-RAERSE
BRIRSF RV R AR SHERE PRIITHRE, ERERY THEED
3 LAGERRISRB GRS e DB AR L E§. 8 6 CAREORITIZ
THAR D T LSRR BRRR MO EEF IECHLE L L
FEF. 24, BIMRREERH{L TS LLRFRT-FHE,
BB AEMBEOBERICZI A L R BBV LET,
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Abstract

Donor lymphocyte infusion (DLI) is effective for patients with chronic myelogeneous leukemic (CML) in chronic phase
who relapse after allogeneic stem cell transplantation. In CML patients responding to DLI, CD4 positive T cells with a
particular clonotype proliferate in peripheral blood (PB) a few months after DLI associated with a decrease in the percentage
of Philadelphia chromosome (Ph) positive cells. In order to clarify the Kinetics of T cells mediating graft-versus-leukemia
(GVL) effect, we serially studied a T cell receptor (TCR) repertoire in PB and bone marrow (BM) of 5 patients with CML
responding to DLI, using TCR f -chain V region CDR3 size distribution analysis. A transient clonal T cell expansion with
limited BV families were observed in all patients and the BV families with a biased CDR3 size distribution varied from one
patient to another. Clonal proliferation of T cells with a certain BV family in BM preceded that in PB in 3 of the five patients.
To further analyze kinetics of such putative GVL-mediating T cells after DLI, CDR3 sequence of cDNA derived from a
BV16™ T cell showing such clonal proliferation in one patient (Patient 1) was determined. The T cell clone proved to have a
CDR3 motif of QDR, and when the cDNA of QDR" T cells derived from PB and BM of Patient 1 was serially quantified
using using a primer that was specific to this CDR3 sequence with real-time PCR, the QDR/GAPDH ratio in PB reached a
peak 10 weeks after DLI and rapidly decreased thereafter. In contrast, the QDR/GAPDH ratio in BM increased 5 weeks after
DLI, reached a peak in 10 weeks, and then remained high even after 20 weeks of DLI. Southern blot analysis using an
oligomer complementary to the QDR sequence as a probe failed to show the presence of QDR™ T cells in donor’s PB while it
revealed QDR” T cells in recipient’s PB obtained before DLI. These findings suggest that clonal expansion of limited number
of T cells in BM may reflect ongoing GVL reaction while clonal proliferation transiently detectable in PB may represent
overflow the GVL-mediating T cells from BM and that GVL-mediating T cells are not derived from a DLI inoculum but are
present in patient’s PB prior to DLL



