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Studies of Tolerance Induction Through Mixed Chimerism in Cynomolgus
Monkeys: Method for Detection of Chimeric Cells and Effect of
Thymic Irradiation on Induction of Tolerance

Tomoaki HOSHINO, Tatsuo KAWAI and Kazuo OTA
Department of Surgery III, Tokyo Women’s Medical College

Study 1; To establish the method for the detection of chimerism in cynomologus monkeys,
we tested cross reactivity of various anti-HLA monoclonal antibodies (mAb) to cynomolgus
monkeys. In 29 mAb we tested, only three monoclonal anti-HLA antibodies crossreacted with
lymphocytes of monkeys. With these mAb, chimeric cell can be detected up to 1% by flow
cytometric analysis.

Study 2; Utilizing the method we developed in study 1, we applied the regimen that induces
mixed chimerism and skin graft tolerance in mice to renal allotransplantation of cynomolgus
monkey. Regimen A includes non-lethal dose of total body irradiation (T BI), administration of
anti-thymocyte globulin (ATG) for 3 days, donor bone marrow infusion and 45 days course of
cyclosporine (CYA) administration. We added 7 Gy of thymic irradiation on day-6 in regimen B
and on day-1 in regimen C. Although all monkeys in regimen A and B consistently developed
chimerism, they rejected kidney allografts soon after stopping CYA. In contrast, 4 monkeys out
of 5 failed to develop chimerism in regimen C, but renal allograft tolerance was induced in one
monkey who developed chimerism in regimen C.

In conclusion, the induction of chimerism is considered necessary but not sufficient for
tolerance induction.

B RRICB W TRERTDOFEVSEH TSN,

VTAE, IaaBEOREIEY 7 a0 AR vz ED
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T TWZ/NEYIC BT L 72 £ D regimen %
AwTd, KEWCIIRTLE R L 2EEPESER
% UM graft versus host disease 7 12 X 2381
Bl <, BRICHTE 2Rl n T EE XS
S5 TWiyy, — 4, Starzl 507123 FER Dlfas
BEICBWTREER*FE T 2HNT, Bl
MOBHZ T TIHBD TWB A, KB & 2%
ERDT4 2B niz ), HEDOW L HERIX
BohTwnn,

PNVIANBEEFECERBICET 28 THY,
FOREEEBELELIL-D DO EFEZ 5N, BRE
ADHIEPFIc B 2FEBE L L TEHEENTSH
%, 72, £ bDOTOIWHEREI NI EE L OPiK
LEBEIORX M 5 FHTE 2 b Db L FE
THEfEENS, LrLl, EMNEHTIELD
RO vicH T 2 R XM 25t 7%
<, ¥ — il O MEEITIE 2 IEMEICIT
VW5 % EERE TV ORE X 2 DS EFORFFLH s
HEFEZONT,

AHFZTIE, BF5E 1 £ LT chimerism % £ B L
THIEERZHET 220 DKEFEERE T L%
WXL T 272912, #=274%) (Macaca fas-
cicularis) # HWT, & 2 X REEOHIE bE/
7 a—FNHEO Y VIS 23X AR L,
FlMR2 L LT ZOERRET VEHWTERHE
KB D2REREFOFE AL, REVICBIT 3
RIBEBRLD 720 DFEZRMF, & < CHBRBH O
B & ZF DERFIC DN THRET L 7z,

HRE LU HE

1. chimerism $#&H3%IC BT 2 E et (BF
®1)

1) EERENY)

R 2 ~ 4 7R, (KE2 5~4.0kg DA =7 4 F
(Macaca fascicularis, CSK ) #—F,85—2, 3
2h) 31EEAEMHR L. ZhoDyvEHWTTRE
DETDEBREITo M, RILDADOKE, B
WORF—, BoTPRVY LY MR ERCDVT
FAl—FEEIEEL CTHEAI BB H 5, Lz
Mo TEFNTFTNDEERIC D XTE ZEEH L /o037
DEFMIIEL Lics > Tw 3,

2) 7u—H%A4 MX MY —
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E My sEx0x/ 7a—Fudik (UUT
mAD) DI NI T R ZIRE T 57201,
flow cytometry (LAF FCM) % v CHaET L 7z,

(1) =7 AHHLA class | £/ 7 a—F Vi
ENOR/WI= i1k I s i RS 4

F1CRIEEHD ~ ¥ A ¥k OH HLA
class 1%® / 7 u—+ vH & (BLF anti-HLA
mAb) AL T, &PifkL 25OV 2 W
MET U7z, IV OKRMIM2~3ml 237 > €=
LB X OEML 72, U vBEER (UIT
PBS) TiE L7z, Bohi-laEiER = FACS
tube 1243 L, 10kl @ anti-HLA mAb =/l Z,
30 GRS THHE U2, Z D%k PBS T,
goat anti mouse antibody (PE conjugated) %
W0l iz, BU30SEWBATCHELZ. Iz
2 [@ PBS TH&E L, 2% &k ~<Y > PBS BEER
Z iz, FACScan(Becton Dickinson, CA, USA
T BD#) ZRWTH#ET L7z, 208 1 BB AL
X E RS0 EEEE LT,

(2) & MY SEREREDUEICHN S S mAb O
Y RERIZI S 2 AR M

£ 2 WRTI0RER D BD #t t Y v SERKEDL
JFiwexdd % mAb 2R L, &Pike b 5BHOY
WV FW TR L7z, DIV OFRMM2~3ml Z ik
T UEZT AR L DEILL 725, PBS THEE
Lz, Be Mg s FACS tube I2531E
L, 10ul DE b > /SBREEPURICH T 5 mADb
2HNZ, 30 ERSHEFT CRE L 72, D% PBS T
EHL, 2%%V~Y > PBSEER%MZ,
PACScan % Fiw T L 7z,

(3) FCM Iz X % chimerism O HRE

2BED YNV OFRMIM L Y Ficol-Conray HE %
INEERWTY VoRERESBEL, 1X10%E/ml iz
FaH L 72, MHC class I OH{EHEIER 5 25O Y
DY NEREI00 D 0, 75125, 50 250, 25 © 75,
20:80, 15:85, 10:90, 5 :95, 3 :97, 2 :
98, 1 :99, 0 I 1000FETEA L8, fHET
% MHC class I #5243 % mAb 10l 20z
30THIGHEFT CHE L 72, % D% PBS T,
goad anti mouse antibody (PE conjugated) %
10pl 2, O30S HGEATCEHEL:, 2k
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F£1 <7AFHLA class | £/ 7 0 —+ VHED ¥V HMBKC T 2 M

Poégi?gggglc Ig subclass | OS5 reactivity Class I HLA specificity Source
Genox 2B2 — A2, BI17 SU#1
GSP 5.1 Ilg M — A2, w69(28) MGH #2
GSP 5.3 Ig G2a +(11/25) B7, 27, 42, 54, 55, 56, 57, 58, 63(14,46) MGH
GSP 5.4 Ig G2a +( 9/25) A2, 3, 28, 29, 30, 31, 68, 69 MGH
GSP 7.1 Ig G2a — B7, 27, 42, 54, 55, 56, 57, 58, 63(14,46) MGH
GSP 16.1 Ig M — Al, 11, 23, 24, 25, 26, w36 MGH
GSP 17.2 Ig M — B8, 39, 41, 45, 61, short Bwé MGH
GSP 20.1 Ig G2b — A2, w69(28) MGH
GSP 20.2 Ig G2b — A2, w69(28) MGH
GSP 20.3 — A2, w69(28) MGH
GSP 35.1 Ig M — A2, w69(28) MGH
GSP 37.1 Ig M — (polymorphic) MGH
GSP 38.1 Ig G2b — Bw6 MGH
GSP 41.1 Ig M — (polymorphic) MGH
GSP 41.3 - (polymorphic) MGH
GSP 55.1 Ig G2b — A25, 32 MGH
GSP 56.1 Ig M — A32, B27 MGH
GSP 56.2 Ig M — A32, B27 MGH
GSP 65.2 — (polymorphic) MGH
GSP 77.1 Ig M — Bw6 MGH
GSP 84.1 Ig M — A25, 32 MGH
GSP 84.2 Ig G2b — B14, 18, 39, 59 MGH
GSP 85.1 Ig M — A23, 24, 25, 32, Bwd4-short27, 38, 49, 52, 53, 57, 59, 63 MGH
HS-2 Ig G2a +( 8/25) BW§6 OL #3
MA 2.1 Ig G2a — A2, B17 SU
MEI 1C11 — B7, B27, BW55, BW56, BW42, BW14.1(BW60, BW46) DU #4
MEI 1D3 — B7, B27, BW55, BW56, BW42, BW14.1(BW60, BW46) DU
MEI 2F4 — B7, B27, BW55, BW56, BW42, BW14.1(BW60, BW46) DU
SFR8.421.6 Ig G2b — Bwb6 DU

#1: Stanford University, USA, #2: Massachusetts General Hospital, USA, #3: One Lambda, Inc., USA, #4 : Duke Univer-

sity, USA.

F=2 EMN)USERERETREICHTSE/ Ja—F

2. REREHE LWIRBITICEET 2H15% (FAR

PURDY VU SBRIZH T B R XM 2)
Monoclonal antibodies | Cross reactivity 1) EERENY)
CD 2 + W 2 ~ 4 3%, KE2.5~4 . 0kg DH =7 4 ¥u
gg 2 ; (Macaca fascicularis, CSK ) #—F /85— 27, #
CD 8 + 77) 208 & F v, 12l ORBHEFEER % 51T L 72, class
CD 11b + [ 12w TiX anti-human MHC class 112504 2
- B mAb VT A €27 %70, £ class 1T i
CD 23 - DT Y RBREAREE (MLR) I THRET L 72,
CD 45RA + MLR &, v KRN & VY Ficol-Conray HLER
€D RO _ DAV TY VSRR SEEL, 1x10%E/well

2@ PBS T L, 2%k~ Y > PBS EHERK
iz, FACScan % FwTHEAT L 72,

@ responder cell & mitomycin C THLE L 72
stimulator cell # 1 | 1 DE[ETEREEG L. &
W& U TiE10% Y ovImiE 2 iz 72 Roswell Park
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Regimen A Regimen C

Regimen B ’

None Ti T 7.0Gy Ti 7.0Gy
T8I 2.3Gy Kidney Tx.
DBM
+ ] CYA ]
-6 -3-2-1012 45
* * days post ope
ATG(50mg/kg)

1 REEAFEHEROD regimen
TBI: total body irradiation, T1: thymic irradia-
tion, ATG: antithymocyte globulin, CYA':
cyclosporine.

Memorial Institute 1640 Medium (2 A% « /¥ A
A4, EE) &AL, 96U bottomed well i
T4 HEEEL -, 5 HE luCi/well
thymidine (ICN, CA, USA) #hiz, 3524
BERE238 7512 cell harvester (Packard, CT,
USA) TV vk %2 BN L, B counter(Packard,
CT, USA) iz & b thymidine uptake ZHIE L7z,
F—, LyELry DOHAGEDLEE, classlic
DNTEWTNPOPENI ATy F 5 LD
12, F7zclass DWW Tik MLR i T stimula-
tion index #33.0LA Bz 2 £ 5 1@#ER L /2.

2) FFERTFHEEROD regimen

regimen A (n=2) &, ®HE 6 HE[D2.3Gy D
4 BB Y, AR 3 H M O anti-thymocyte
globulin(PAT ATG) 5, EBMELRIHOD F 4 —
BB S X OBHEBRSHBO Y 70 AR ¥
(CYA) S5 oElasnsdis, regimen B (n=
5) Tix, ZhicHil 6 HElOMERES (7Gy) %=,
regimen C (n=5) T3 AERTH O MRS (7Gy)
EENENIMZIZ(EL), 58, BEERESHIS
SRS, BIRRIRES & b IckRIE & L Tid®Co Z HW
7z, 2, FEEN oW T ATG(ATGAM, Upjo-
hn, Kalamazoo, MI) 350mg/kg ##4E 3 HH,
2 HEl, 1 HENCSE#EEL, CYA IXDW» T3
E% 2 H X » BAE%E4ISH £ THFEL, through
level T250ng/ml BL_EDIMPEE = #ER L7z,

3) BRAE

B 2 < > 10mg/kg OFIE THREEE AL,
1 EI5mg OB S TRER 2 #ERF L7z, R —
EHEERIEHRYIB I CREL, Rl L TEB %R
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Br BB L, vy Ly MIESRESY)
B CBEIE L, BEIRIETAEIR, BEIRIZIESS
KBTI IV A L, extra vesical 12 BEBEREY)
Gx{Tot. £z, vy b OHCBIFR
R L7z,

4) BHREEAE

RF—olgahr s, 18G BHERE =AW T,
Mg & L C40ml §ijEg, AZHIIaE e L T0.5%
108/kg DL L2 FRER L, BRMHEERICREFFIRIIC 2
NEEHELTWw5,

5) chimerism D#H 7 & N FIEER DHER

chimerism OEFEIZIFE 1 K TR LIz k%
AWwT7a—%4 h X MY —BITWOKE L7z, il
giovyeny bfEfdicL2ar ta—uE
XUV T7AVY ATy ba—ikBWwTinten-
sity DE WMl 2= T, Do, NF—a >
b o — & [E U intensity O FWEfLICE—2 &
YRR 7235412 chimerism SFEAET %
ELTe, 2B EROMRE, CYARGK TR
IR E SRR & iz < 2o 7o R EER60H B A
BElCBWT b RIF e BRREERF LRI 5b DL
L, MLR % & DN BAEE AR & 25 2 N2
7z.

%8, DUEOBYERD T XA FEY)ER
MEEESHRELESF L (Thhik.

w R

1. chimerism #&HEICBT 2 EBERRET (B
1)

1) =7 R anti-HLA mAb @ ¥ )V H Bk i X
ERE S

+)V MHC class1 D% A ¥ > 7 D7z, 2958
D anti-HLA mAb % T, DR %R
AFL7-HESR, R1WRT X5 GSP 5.3, GSP
5.4, HS-20 3FEEDIUED A WX MEBTED 5
iz, e o 3FEEOTRIEZ L E h258EH,
GSP 5.31%1184, GSP5.41% 988, HS-2i% 8 BHIZ
BWIBHETHo 7.

2) B MY YOSEREREPURICH T % mAb OV
W) 2 RERICN T B XM

10fE58 D BD #H:8 mAb DR X KIS ##Ef L
7z & 2%, CD2, CD4, CD8, CD11b, CD21, CD45
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Marker % Gated

W

DONOR  100% "g' Al 100.00
RECIPIENT 0% 3 M1 1.00
M2  98.99

Marker % Gated

DONOR  50% £ AIl_100.00
RECIPIENT  50% 3 M1 48.52
M2 4214
10
HS~2 PE
. 004
n
Marker % Gated
DONOR  25% £ IYEl All 100.00
RECIPIENT  75% 3 u1 623(7).; g
. ' M3 BB AR
5] i P A2 N )
N k232 F H OBHEEHREKR (~v b Fv ) -T2
B e v yeth, 20045)
Marker % Gated 1o e e
DONOR  10% £ T 10000 PRUE, MER, RERECEEZRD 2V,
RECIPIENT 90% 2 " Mz M1 74.96
) M2 878
= L) > 1
167 10! 102 10° 10t 10
A @ Granulocyte
° O Lymphocyte
Marker % Gated 80
DONOR 3% ‘2 All  100.00 Maximum 70
RECIPIENT 97% 3 M1 79.26 of donor
e M2 3.26 chimeric 60) —’
cell 50|
" 4 % T
10 40 %
30 5
Marker % Gated 20 o
T AIl_100.00 °
DONOR 10
RECIPIENT 999 M1 81.65 . o
M2 2.59 - -
Regimen A Regimen B Regimen C
— (None TI) (Tl on day-6) (Tl on day-1)
10
o7 X4 HE L7 chimeric cell DR B AE
[= NN
2 N £ regimen 251 3 chimeric cell D HIEDBAE%
+ arker % Gate: - . _
boNoR 0% 1B — Al 100.00 FERIER, ) > XBRICHHIL TR T
RECIPIENT100% & & 3 M1 82.18
o M2 1.23
Q
100 10! HS1-%2PE 10% 10% 5%DbDTIE4.19%, 3% Tix3.26%, 1%T
2 7u—H%A b+ XY =& chimerism O 1%2.59% DRNIES, HEBREALALTD 2 M2
R HBICHRAE NI, Fr—fifdez2<BE L&
1st Ab 2 HS-2, 2nd Ab i< goat anti-mouse anti- Mmofzay ha—IiZB W, M2EBRIZKA I L
body (PE jugated L7, .
ody (PE conjugated) @4/ BHRIIE1.23% Tl o 7.

2, RERETFTIOYVILEBHEADICE Bk
RA O 6FEMICSHEDRYNKIGEHD 2, L 2)

L%ds, CD3, CD19, CD23, CD45RO 0 4 f& g R BB & 1T U 72 > - 72 regimen A (n=2)
IS HEHE DR ERBD L ro7z (R2). Tl¥, chimerism DFEEFTLHICB W THEET
3) FCM iz & % chimerism O HEE Holeh, BHEBCREERLFETLILIZT

MHC classI ® % 4 7538753 2O IV OFK &7, BHEBREBEEFNZN4AHES X O59H
FEIM& DY > RBREEEL, in vitro KB W TH HizfEia s iz, £72, MRS 2 54E 6 HAm
FEDHETIRAE LTS 2 Tanti-HLA mAb % X JifT L 72 regimen B (n=5) T#%¥, chimerism
JG& ¥, FCM 2 Wi L7z & 25, K2 1R EfRICEPic B THEE I NI, BETIIBE
THREBS N, Thbb N —MlgEEEN #ZI00HHE# Z Tl T Efs Lz, L, I
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®3 % regimen 2B} % chimerism DFEH X TR

Treatment
Regimen Mokey TBI #(da 5 s | Chimerism | Outcome | Graft survival #
. y-6)| TI# DBM #
Antibody | =™ () Gy) | CYAR | (G05/kg)
A 1IR(M715) | ATG#® 2.3 0 yes 4 yes AR¥ 41
3R (M705) ATG 2.3 0 ves 1.8 yes AR 59
B 5R (F948) ATG 2.3 7(day-6) ves 3.6 ves AR 41
TR(MS840) | ATG 2.3 7(day-6) ves 1.4 ves dead #° 48
8R(F857) ATG 2.3 7(day-6) ves 1.06 ves alive #° no kidney Tx
9R (F935) ATG 2.3 7(day-6) ves 2.1 yes dead #"° 55
10R (M414) ATG 2.3 7(day-6) yes 2.5 yes AR 101
C 12R(C113) ATG 2.3 7(day-1) ves 1.3 no AR 64
13R(F884) ATG 2.3 7(day-1) yes 1.9 no AR 61
14R(C127) ATG 2.3 7(day-1) yes 0.56 yes good > 346
19R (1-130) ATG 2.3 7(day-1) yes 1.6 no AR 87
21R(1/914) ATG 2.3 7(day-1) ves 1.04 no AR 95

#': days post transplant, #: total body irradiation, #*: thymic irradiation, #: cyclosporine, #¥: donor bone marrow, #:
anti-thymocyte globulin, # : acute rejection, # : died due to lymphoma, #°: no kidney Tx. only donor BMT, #°: died due to

unknown cause.

#£4  14R Ot MLR
Responder Stimulator 3rd party 1|3rd party 2| Donor Self(auto) | Medium
Pre-Tx (cpm) 1,195 1,024 354
(Stimulation index) (6.8) (5.9) (4.9) 175 289
Day 75(cpm) 4,649 7,666 956
(Stimulation index) (3.9 6.7) 0.6) 1,4112 313

Stimulation index :

self (autologous) > medium ;

test (cpm) —medium (cpm) /

autologous (cpm) —medium (cpm), self (autologous) <medium ; test (cpm) /autologous

(cpm).

HREEES 2 B AHRT H I /6T L 72 regimen C (n=5)
TlE, regimen A, B ¥ &7 Y chimerism #3 5 58
FlEZBWIOAFEESN, 2L, 201
PE-14R (C127) BWTiE, CYAHIFE L BE
T340 H 2828 U 72 BIAE & IEH 72888 (serum
creatinine 0.9mg/dl, BUN 27.0mg/dl) % #t¥=s
LTwd (R3). Mith232B HiciTbh - BHEE
ERTIE, RME, MER, RBRECEEZ23D
83 (K3), LMEDBHE CHTL /-
MLR T#% P+ —FEZERIGESR S LT
5 (F4).

£ regimen 12 B V> THEL L 7z chimeric cell ®
EEORKEE, FEREK, V> oSBRicam LT
4 WZRT, regimen A T, FERIERSEEL O chimer-
ic cell DEARMEDS, IR ICBWTIZ91.6%, 2R I

BWTIE4.0%, V) o SBREEE Tk 2 F s,
3.9% THolz. %7z, regimen BIZB 5 5D
FERIERFEERC 381 % chimeric cell D &AM T
Wy DN563.5, 60.6, 59.0, 4.3% & 5FEF 4
FHIC B TH0% LA LD chimeric cell 2SHE L 72,
CORIBIT 2 Y /R ERGEEL D chimerism & kK
&<, #F0Eh39, 38, 26, 18, 2.1%TH - 7-.
UL, FRRIES % RA8RT H 1247 - 72 regimen C
IZ B > T chimerism 2538 & & 17z @ 1, 14R
(C127) @ 1EE®D AT % DHRAME b ER Bk T
11%, U > 7ERTL2% E/MNE b DTH 5T,
z =

v A 2O BRI LD, Fr—5
FEAEIZ £ D mixed chimerism ¥ 55 4 2
RIEEEDEACENTHL Z EBHSNTE
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120 L Lgdds, ROBRMELT, 2hrxk
B OFEBICHEA T 256, MHC OF#EETE %
ED & D WHERT 5 DD, chimerism DFEE% &£
DEICHETZ2D0, HE2VEFLYELY D
FIZIREZ ED L DI L T L Dz ¥R
BBFEET 5, > T, s OEENHEIC T
ERVRY, T RTHLNS X D ICIEHLHISE
FRODHTIIITZ R NWEEZ NS,

AHETIEA =7 APV ERWT, 3521
& LT, chimerism % IEFEICHRTE S 2 7z 8 D HELEE
FITFE 2T OWEBRE TV 2L LT, X 51 H%
2 LT, ZOEBRETNVEHAWT, Sachs 5923
¥ A DK EEHE T HREES DFZ LI LR
RIEEMED regimen % V)V EREAHICE T LS =
BROFERRAI, LT, ZO regimen IZ L -
THRIBEEDFEINL L DDFEXEDS B, &
I HRRARS D LB DV THRET L 7z,

% 9, B2 chimeric cell ORI FH T X
LHMEEHELE TR0, £1IXHIT-208ED
anti-HLA mAbiZ DWTHE L7z & 2 %, GSP
5.3, GSP 5.4, HS-20 3 D HUKIZ B XA FE
Doz, bivbStea Uik, XM
ZRTERORERICB T 2R IFIZnFnll/
25,9/25,8/25T & - 7z, 29FE#H D anti-HLA mAb
DI5B, b 3IBEOIURIC L XM
O 5N o 7255, MHC @ polymorphism & 4
EEYMTHL L E2FEZ DL, ZORXEDHE
BIZAT L ENE V2R, UEERDOIE
TiE, FrFr—¢ Ly hOHASHLTIZBIT
5B EEE 2B 2 L ENH 5, MHC
class LB L Tz 2o 3FEEHEDHEEFIH L T
WELTZD, 1 DO0PHOERIIDELED 1D
@ MHC class [ iR 8L 2 2 L 2EH®RT 2 &
Ezohb,

MHC class II O #EEPEIC DWW T, DR @t
T2mAb DI b, FNECEXEDDH B b DH%
Wiz, FiKICE o TI A BT 5 2 LI
BETIZE L, 2070, MHC class Il O#EE
TEBIL Tk, MLR OfERIC X 0 HE L.

Y YOREREREPURICNT 5 mAb OH LY
YNERICN T AR TIE, S EII0FEEO mA I

DWTRRET L7z & 2 %, CD2, CD4, CD8, CD11b,
CD21, CD45RA @ 6 BEHIC X KL E#Bo Tz, &
nozHNT, VYNERkY72y b OERE2T 5
ZEWED, SBICBIT S chimerism OBEREZE
DIRES 75 & NS HIFE R OB ORI &RIID &
25,

BREEERZICBIT 2 FCM 12 & 2 F +—#i}3
(chimeric cell) OBHEFATH 243, invitro T
Fr—vyExy s 2BEL TELDEETT
D 2EHEDOME RS L, FEEIC FCM T L OEE
EEMECHRIETE 202 RET L7z, ZORRE, 1%
For—HEEA BT 2 FCM @ BB MM ik
2.59%, N7+ —Hfd0%Da>rba—icBid s
N 777 RP1L.23%THBZ NS 1D R
THIROBATHRIBATREE EHZz olz, Th
WZDOWTIE, B|AES S IZEWL V)LD chimeric
cell (microchimerism) OFEEZEET 270D
71 b 2—)V % polymerase chain reaction
(PCR) ZHWTHKEHRTH 3,

5 DEBERIMRET & b & 12, Sachs 5937 77
A2 BT MHC full mismatch [0 K EMET
L LT RIEER 2 FES 2 Z LT L feregi-
men & VIVEEEREICGHEL, Kokt s
chimerism 3 & O RIEERFED /2 D55
2L 7z,

Z @ regimen D HEJ I W 5 I R EE DK B AL
B2 & Y mixed chimerism & HEER S FE T
LI HDH, ZTORBEHLTEE LT, &7
2.0~3.0Gy REDEHEEOLHFBE I L D B
Z donor bone marrow % engraftment & ¥ % 7>
D OYEH A=A 2/ED, Z5ZH T cell Hifk
WEODERND T cell 2R L7295 2 TEHBHE
% L, mixed chimerism #5%& 1+ 5. Z O,
LT cell FiRDIER 2N THIRNICETET 5
T cell Z, MRS X DIER S TB LWL E,
27 L7z mixed chimerism & fyE R 13 5FE x
Nz,

B, TOETINVTH, BIRIZEBIT 5 clonal
deletion BWHIEENFEDFELREFCHL Z &
M2 DBROFIFETHBAL TWw 31,

AWFFETIE, D7 RO regimen % VIV
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B+ 512hzy, BN V2 HnTT-> 2P
EEROFERRFERT —F) 05 LLT D 2 5 Tregi-
men DEEZ{To/z. ZDVEDIE, TV ADE
ERCHRAENTW53.0Gy OB 3 KEY
WBOWTIHKARE L THRENREWVWENS ZET
bb, Dz, KR Tl FREHE®2.3Gy
ERRELS L, O VEDIE, WIFT 20k
P T cell ik E VT d, REMIcBWTIEY
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