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K XA BT TE F55( graft versus host disease, GVHD )AYHIHIVER - ik P IDO B (9 T 4B 258U BALB/c /]
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Inhibition of graft-versus-host disease by indolamine 2 ,3-dioxygenase gene-modi-
fied dendritic cells

SHI Ping', LOU Guo-liang'*, ZHOU Jun-ping', ZHANG Wen-ying',ZHU Hai-mo', WANG Liang-hua’, JIAO Bing-
hua’( 1. Department of Special Clinic, Changhai Hospital, Second Military Medical University, Shanghai 200433, China;
2. Department of Biochemistry and Molecular Biology, College of Basic Medical Sciences, Second Military Medical Uni-
versity, Shanghai 200433, China )

[ Abstract ] Objective: To study the inhibitory effect of dendritic cells modified by indolamine 2, 3-dioxygenase ( IDO )
against graft-versus-host disease ( GVHD ). Methods: BALB/c-derived dendritic cells ( DCs ) were transfected with re-
combinant adenovirus harboring IDO gene and the product was co-cultured with bone marrow graft of C57BL/6 mice. Mod-
ified bone marrow graft was transplanted into BALB/c mice ( C57BL/6 to BALB/¢ mice GVHD model system, H-2"—H-
2'). The symptoms of GVHD ( GVHD score, survival period, pathological changes ) were observed and compared between
different groups. Detection of engraftment and mixed lymphocyte reaction were also performed. Results: Mice treated with
lethal dose irradiation had no obvious GVHD symptoms after transplanted with /DO-modified bone marrow, and had pro-
longed survival period, with the 3-month survival rate higher than 80% . Mice in the control group had obvious GVHD
symptoms 2 weeks after transplantation, with a survival period less than 1 month. IDO-DC treatment group had no obvious
pathological lesions and showed higher engraftment after 3 months. T cells in IDO-DC group had a lower reactivity to
C57BL/6, BALB/c lymphocytes than to C3H lymphocytes ( P <0.05 ). Conclusion: /DO gene-modified DCs can specif-
ically deplete alloreactive T cells from bone marrow graft.

[ Key words ] indolamine 2,3-dixygenase; dendritic cells; malignant hematopathy; allogineic hematopoietic stem cell
transplantation ; graft versus host disease
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1.1 E&Zi&XA

oy /N IDO FEPR Y T 2 B 2 AdIDO ) AR
TRERAERPEMII T T AL, B LacZ
FEIR ) 41 0R 9% B8 ( AdLacZ ) i A 52 56 41 44 2.
[ *H -TdR -5 Amersham 2> &) 7= 5 s 35240 /) BUB- B
20 A V5 I R A rmGM-CSF )FIEZH /)N B 4 A
% 4( rmIL4 )T R&D /A ] FITC Arid 94T H-2K"
ALK R RS BEHTIARA Caltag Laboratories F= i
1.2 B8 DCs #9327 B AL B A5

DCs ;3857 Inaba ® WY J7 IEMGVEME M, Wtk
KR 2 5 KW DCs, D BT I RS R BT 4
35 YL HE 8L 100 Jin A AdIDO 8¢ AdLacZ, & 1 h )5
FEANE RPMI 1640 FHIMLYE . 24 h J5 o H S 24 A
()i £E , 3 RPMI 1640 ¥k 2 i FH TG 225056 . &%
YLJE i DC 43 SiEAE IDO-DC F1 LacZ-DC( FHAE Xt
Mo FEFRBNE 7 KA Y1) DC ILAF Day-7-DC.
1.3 ZBHH AR5t

THIES T3 Z /N BALB/c( H2" ). C57BL/6
(H2") . C3H( H2" )M [ I ifg o B Be 52 56 sh ) vh

0,8 ~10 JEWE IKH 20 ~22 g, HEVE, 135 T4 %4
B K% SPF K Eh¥) brl S5 sh ) & 4% k5 SCXK
( 37 )2002-0006 ], C57BL/6 N B #E %% #i fit 14,
BALB/c 324K, 1% Coy 5 2k BEGT, BR 557 2 2 20
cGy/min, B 9 Gy, C3H /NEAERTICHRE =& .
1.4 #HpH &R

TCR L C57BL/6 /N FRUBCE FIE - L B, 43
) 1 28 S 200 UL I 4 B, 28 Tris-NH, C1 i £1 4
M, TR 1: 2184, & 10% /N ILE( FCS )Y
RPMI 1640 Hi 52 7E 6 LRGSR 3 x 107 S 4fiffl/
fL), F B A IDO-DC 5% LacZ-DC( 1 x 10°/4L )
Bi 9% 48h Je AR N T E e o
1.5 FARBFHMBHEARET o4

ARHTS d,5%24K BALB/c /NRIFIR KA S A E R
(250 mg/L )FIEKEEZR( 320 mg/L)AYPiAE Ris sk
IS . TSRS R, 2 — IS4
B HRSICTBI ), ¥R 9 Gy, FHLA 4 4H( &4 10 2
NED) o AR 2 X IR AL, BEGT E RE#RK 0.5 ml
PBS; B 4 ARIRYT AL, ISR RS HE 3 x 107 SR &b
PHAH- 8 41 M FS A, 4 R BH PR X B C 4150 LacZ-
DC IGYTF4H , FESHEFAH 3 x 107 28 LacZ-DC AbFEHY
HBEA ALY ; D 40K IDO-DC VAYT4H , RS
3 x 107 M2 IDO-DC Ab3 ) B BE 2 AL AR )
1.6 GVHD & EALE

PME MR TE( LUIFSHESE | RIAE WS, 1T
FARE A E S EO) KA SE) BER(BE.E
WL JETE S P R A A, GVHD 1 ( B AE S 2
Ji):0 43 MAEHE 1 4 R EREE 2 S R L3 g N
JE o IRERFIK 0% ~10% N, 1% ~20% A,
KF20% MR, WEBMR % )=[ (BHE WL
H AR -FEAH AT 1 AR )/ BAERT | RIKE | x100%
1.7 REFKS

MG 2 JE B AU e /N L B Tk A A 4
10% W 00 1 7 , A1 B 30, U1 42 H-E Je a5 8
e g
1.8 FACS #& R aHr

J T VEA AR AR A A RIS O, T BE RS
FJE 3 JEA 3 A B, B gl /N BB R, BF R T
#E, A1l FITC FRic Pt H2K" PR ERESLIA, &
4 CH3¥E 45 min; Tris-NH, C1 ZL/# 21 40 ifd, PBS ¥t 2
e, 2 A M A TR . [R]EEERE R CS7BL/6
F1 BALB/ ¢ ZINERAM & L7351/ A BE P B P 6 R
1.9 RAHE@BLE

IR 2 S H 324K BALB/ ¢ /NIl 45 T 3
EL A0 v, A S 4. 1E % BALB/c( H2" ).
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C57BL/6( H2" ) .C3H( H-2" )/> ULk EL 4 3 000 Gy
y STERHR I e PRI A, 5 R A LA 1 1 L A
(55 x10° 4 )78 U BUJRE 96 FLAIR A 1597 24 48 .72
96 h, ¥R L. TLEFRT 16 h AIAL *H -TdR( 3.7 x
10* Bq ), AR , B VINAG T4 cpm fA.
1.10 %itsaz

A SR BRI L v s Fom. PIREARIEN
FOBCR T ¢ K56, 2E 4753 BT R ) log-rank £ 45 .

2 # B

2.1 3:4 IDO % DCs 3+ &, GVHD W& R 42 K 69 %5 v

AEEARIBIT U SE LacZ-DC IRIT AL, /N BAE
2 G BT B B0 GVHD SR B TS L 5
HRAL ARERFLL N B S B8 ) 225, GVHD 1145
1610 43 A2 A ( 2 1)1 IDO-DC AL H BRI A B
AL TG SRS AE R T R 3 RS SCE T, BF
A GVHD RIMTE 2 > H NHEATE K, GVHD W51 4
S, BEIRTARIGITAM LacZ-DC( P <0.05 ).
2.2 1IDO-DC *F GVHD &, & % #1649 % &

IDO-DC IGI74L 3 A~ H A7 3R 7€ 80% LA b, 1
X BEZH A= A7 A # 30 d AT X IR A F
HREZF(P<0.05, log-rank test, & 1),

%1 IDO-DC 3tfR GVHD IGERFRIMIES I n =10, x +5)
Tab.1 Influence of IDO-DC on GVHD score of mice

Groups Diarrhea Hair Activity Weight Total score
LacZ-DC 2.60 +0.75 2.69 +0.50 2.70 £0.48 2.72 £0.51 10.69 +0.99
IDO-DC 0.11 +£0.30 1.11 £0.30 1.01 £0.50 1.72 £0.47 4.00+0.90"
Untreated 2.77 £0.45 2.43 +0.53 2.37 £0.50 2.40 £0.51 10.11 £1.00
" P<0.05 vs LacZ-DC or untreated group
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El1 IDO-DC BERSLI R GVHD H8XHIfmIE %
Fig.1 IDO-DC reduced GVHD-related mortality of mice

2.3 IDO-DC %t & GVHD & ¥ & % 649 % v

RIGITULFN LacZ-DC ¥R 97 41K 2 R WA HE
IE R SEF OIREIR | I 20 B0 e, A A PR IR A VA
DX K Je s R T I S5 45K AL, SR BT AR XN
Az syt difui e, A IR B S s K ik R B
B Z BN A W] R 5K , A5 bk T 20 R 53 i A 240 P
B, U= MR )25 2 I FE RN RE RS R )2 0]
K FE I, B4 R R R B A, b B AH MR AE B
TR 2 A K RV 5k 4 M= 3. IDO-
DC 21 VAT B b A8 AR B e AR 1 2 )

2 BHEFR GVHD ALREFKWE( H-E, x100 )
Fig.2 Histopathologic examination of mice
GVHD after transplantation ( H-E, x100 )

A: Control liver; B:IDO-DC-treated liver; C: Control skin;

D: IDO-DC-treated skin; E: Control intestine;
F: IDO-DC-treated intestine
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& HH LacZ-DC 4M(91.02 £6.05 )% ( n =4 ),IDO-
DC 2H49( 99.03 +4.82 )% (n =8 );3 N} IDO-DC i4
SRR LB R S, (72,99 £5.34 )% (n =
8 ), XTHRATE 1 AN HEHEIET( E 3 ).
2.5 FERRAGIRAME IR R

IDO-DC £ T 4 M %} CS7BL/6 .BALB/c K EL
SR S M 56 C3H bk B A48 A S o 1 A B e
WAL, RIS AEAACRN A2 AT i %) s P AR ARR , T et I
K =T RASRAR 5 . 2B IDO-DC MU RETS
SR M, HEA SRR S P <0.05, K14 ),

A B
& 0.04 g
F g 3 99.74
¢ P W £ 3026\ m2
2 MI 2 4 Ml
o o 3
= R R .
" 1o 10? 100 10t " 10 (L UV (1
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Fig.3 Engraftment detection after allo-BMT
A: Low engraftment detected in negative-control group 3
weeks after BMT; B: High engraftment detected in LacZ-DC
group 3 weeks after BMT; C: High engraftment detected in
IDO-DC group 3 weeks after BMT; D: Engraftment still can
be detected in IDO-DC group 3 months after BMT
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Fig.4 IDO-DC inhibited alloreactive MLR
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GVL 80, IF FLAEME S o b i

X HCEAH T —8AH 2. R
B 8 R 1) CD25 Hpr, sl sl iR 510 T 40 ff 31
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