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Graft versus leukemia effect of FasL-modified dendritic cells and its mechanism
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[ Abstract ] Objective: To specifically inhibit the graft versus host disease ( GVHD ) and keep graft versus leukemia
( GVL) effect of bone graft through selective deletion of alloreactive lymphocytes from haematopoietic stem cell grafts.
Methods : BALB/ ¢ mice dendritic cells genetically engineered to express Fasl. were cultured with C57BL/6 mice stem cell
grafts, and the pretreated stem cell grafts were used in a C57BL/6 to BALB/c¢ mice GVHD/leukaemia model system ( H-
2"—H-2"). Untreated stem cells and those with T lymphocytes deleted were taken as controls. Then the survival of mice
was observed and compared. *' Cr release test was used to determine CTL activity of recipient mice 2 month after transplan-
tation. Results: Mice receiving donor haematopoietic stem cell grafts pretreated with FasL-DC did not develop GVHD after
lethal dose irradiation (9 Gy ) and their survival period was greatly prolonged, with the survival rate being 40% after 2
months ; mice in the control groups all died in 30 day. Result of > Cr release test showed that in FasL-DC group T cell had
strong cytoxicity on P815 cells. Conclusion:DC transfected with FasL gene can effectively remove alloreactive T lympho-
cytes in bone marrow graft. The bone marrow treated with this kind of technique can not only inhibit GVHD but also keep
the GVL effect of haematopoietic stem cell grafts.

[ Key words ]  FasL gene; dendritic cells; graft versus host disease; graft versus leukemia; bone marrow transplantation

[ Chin J Cancer Biother, 2007, 14( 6 ): 527-530 ]

HRERAEIRYT 2T U K EVRE R [ 2&mMAB 1 B HRZE BRI No. 06JC14054 ); 1 HTITH 7 %
ﬁ%ll’i mli%a‘.\ iﬁéﬁﬂjﬁxﬁﬁ% {EIE EE :‘F B %ﬁ 51453 4:( No. 05BZ04 ). Supported by the Shanghai Science Committee
*Z*E% qjﬁfjti B"Jﬁﬁ.}iﬁ'ri{ﬂ( E QH}B@ T Ly\ Moutain Climbing Plan( No. 06JC14054 ); Foundation of Shanghai Educa-

tion Committee ( No. 05BZ04 )
= ﬁ L i
7 57 DY BB A allogeneic-bone: marrow [fEBEA ] FEF(1965-), 4, LETA, 23A B, =2

transplantation, alleBMT )42/ EIBAIVBNT T soeresrmontse 61974 - )59 Wi i B L, &
J( graft versus host disease, GVHD ) ''?7, AR , 5B\ R G AT T BTG . AP R S—f
ﬁﬁ@jﬁﬁ%ﬁfﬂ s %IJJ%%% Fasl. % E’\] *}ﬂ‘%)lj‘(élﬂ * Corresponding author. E-mail: sunny91@ 126. com



- 528 - rp [ e A AT ok

Vol. 14

Ji( dendritic cells, DC ), {4 AT DLA 280 2 B S5 2 A
SR IR EL A0 A O e A s i S 5 BRUAY
GVHD J i *! o ASHF 58 76 Wit 0k 52 1 3 Atk 1=, F)
it Ieg /IS BB , i — 2B BIF TG G FasL B PRB M B4 A
FEMRANMIL( FasL-DC ) & B A% 48 9 19 T 11 1l s 4 HI
( graft versus leukemia, GVL YA BE

1 #MBEFZE

1.1 =&Z&XA

o /N FasL SER AR R AdFasL FHAS
PR R, 5 Uk R N3251 CrO, N Amersham 2%
F]FE 4 IL4  IL-2 .GM-CSF & R&D A #7545 FITC
Fric 4t H2K" BT K [R) BUG R BT R Caltag La-
boratories =it KB K 40 il Js P815 41 fifl, MHC
FAUSE H-2 0 A R B L T
1.2 B# DC #9323 A RS54

DC #5552 % Inaba > 9 7 BE WS VE & . B
BALB/c /NRVEBER 3% DC 4. WHER R 5
KH DC, D HETC LW 55 2 R F , #5565
50 HA AdFasL, %8 1 h J5F+ME RPMI 1640 FIfL
o 24 h J5 B H A 2 B Y 4E , I H RPMI 1640
YE2 WA TS 250K, AdFasL B YL 5 0 DC ik
FasL-DC. $i52%E5 7 RARF Y DC icfE Day-7-
DC.
1.3 E3ahih B BG4

32 2 /N BALB/c( H2' ), C57BL/6( H-2" )
W A PR - DALSEE S e, 8 ~ 10 A,
IRTE 20 ~22 o, MM, 1RIR T4 2 R K2 SPF 4¢3
Y, SE 50 3h ) A A% UE 5 . SCXK( 7 )2003-0002
C57BL/6 /NEK B #EFS A L 1R, BALB/c /INFRCH 32
A, FH B4 BT, BRI 9 Gy,
1.4 #HBAHYH &AL

TCHHL C57BL/6 /ISR R DA B JAE , 43
oI ) S 4T Y R DL B, 28 Tis-NH, C1 24 i 21 4
M TR . B REAH A & 10% /N4 I3 13 RP-
MI 1640 B 3207 6 FLAUH R FE( 1 x 107 4~/4L), A
4 3 EATHIAL B A 41, JEJ5 I APL Thyl. 2 B
PURAMA, SR J5 HEAT B R4 B 41, B FLINA 2 x
107 S Aiff; C 24, BFLIMA 2 x 107 A B84 i, [7)
WL T x 10° 4> FasL-DC 40, 4% 40 4k 2k 1
7% 48 h AR AR H .
1.5 Ao RF AR BB EAR S H

ARHG5 d,52K BALB/c /NRIT IR IR S4B R
(250 mg/L)FIPR KE 2 (320 mg/L)IPi A4 RIE T
HATIHE B . RHET 2 d 324K BALB/c /MRE

Bk S 1 x 10° 4> P815 40, B aEMiE Y K, 2
& BALB/ ¢ /N FRUEE 32 — Uk PR 3008 71 it 4= 5 B 9
Gy. MSHEM/NREENLAY 3 A A2 10 H ). A 4l
(B THMEEERAEA ) MPFEBAE 1 x 1004 T
0 s AL BRI B BE AU RS A s B 40O AN T 1A
HBER AL ). BB SRS HE 3 x 107 AR AT R ik Ab 3
B BEAT IR AE Y s C 41 et T 4 B B A A
) BEAHEFEHE 3 x 107 A2 FasL-DC Ab B4 1 B
MR . B BERE R Y KIS ESS 0 K.
1.6 °'Cr#sktn CTL &k

B HEIR 2 A C A/ IE T & T ke 20
MW . 1F# BALB/c( H2' ). C57BL/6( H-2" )/)
UL L L A P81S A A LA 30 Gy vy S4BT fS
FAYERN AN, 5 B i A LA 1 104 E 97 5 /N
B IL-2( 100 U/ml )58 245350 h 4k S5 5%, 565 10 K
WA A7 15 1 40 VE R R 4 . T Na,’'CrO,
(1. 11 x 10"Bq )##ict BALB/c . C57BL/6 /N BRIk [
YHHL A PS15 A 1 h,2 IRYEEIEVE A 40, 551
NEANAE A LA 102 1,200 1,401 1.,80: 1 AYRCHE LU 96
FLt, 4 h JEUCEE BiE T y THESCR I epm . 3
YE 3 AL, I B R A A SRR

AR (% ) = (LA cpm - H R B4
epm )/( B KRB cpm — H IR B cpm ) x
100%
1.7 it 5

fii I SPSS 10. 0 #4444, A= A7 01730H7 K ] Gehan
Lb AR5

2 & B

2.1 FasL-DC . A& F 269 % h

SER IR, Zat FasL-DC FiAb 3 C 4H/N R
FEI AR, 2 A H A A3 AE 40% ZoAq s W B 40
T 1A AWARIIET . S 5 X A A W%
225+ P <0.01, Gehan [brtase, B 1), U] FasL-
DC AbFH ) BEF L RE 8 35 PR AR /N B GVHD A i
T 5 R AR SRR AR
2.2 FasL-DC #& @ B #EAH 469 GVL

IREHE G 2 A~ A 24K BALB/c /ML T k40
L RN CTL VR . 455 BIR , FasL-DC JRYT 4111
T WRELAHHIXT P815 A MU AR CRAF o (9 % A i e
X} C57BL/6 . BALB/c /I Btk B 41 i A4 % 403 4%
55, X R W] FasL 5 K& 1) DC AHBEAR T
GVHD XU, 1fif HASAR R T B 868 AH Y 1 GVL 1
HCE2),



No. 6 F T A, FasL FEPB MR SR A0 A BT 3 0555 1 FH S AL . 529 -

3 3T i

I R 1S 59 E A1 22 07 36 AT LR 4 s 41 ol
GVHD, L0 T 4 23 B2 — AR 5 A 8y ik,
H EB 22 1 E 48 055 75 55 A0 88 Y RS AR ) Wi ok
Ve iR 52 R AR SRR R RIS I, B AR BRAR Y
POERESE PR MEE BR A Y T GVHD P T ik
CLZ AL, EAR B e 4 S M AR D B L i A At Ty
FERY T 400,

oA control group

100

-1 control group

—— € FasL-DC grouy

60

Survival rate (%)
N

0O 1 20 30 40 350 60 70
Time after transplantation (t/d)

El1 FasL-DC S EH B HEREWREBE R
/N GVHD FPiYE £ & 1R X HIfR JE 2
Fig.1 FasL-DC treated bone marrow graft obviously

decreased GVHD and leukemia relapse related mortalities

60 -
50

—e—BALB/c

u—P815

40 4—C57BL/6
30
20 F
10 : z
0 -
80 40 20 10
E:T

Cytotoxicity (%)

B2 FasL-DC REBEBRHIHAMKER
Fig.2 FasL-DC reserves the GVL effect of bone marrow graft

Fas/FasL /- S 166155 09 40 B I 72 activated
induced cell death , AICD )7E AR BERC i , I
AN AN E T 40T 520 DL G 8 T I8 i 375
TEAGHY T 40 b s B e g S ML i L
ATCD 55 BT A S5 1 200 M O] 12 AN 2 53 Vi) L At
EB T 400, DC 2D REfe o KA L UL i 4 12 41
i, T LT LASOE IR T kA B R A
Ji 16 T ROPRR  A0 AE  B R R S A Ak
TR B T RSN, T 40 9k 35 b 51 385 58 oAb a8y
M, Bl 2 AR 23 GVHD KA, DC BB
i #eih FasL, 5 HAEMA T 4000 A 28051k, i &
B 12 B AICD K FasL-DC 194 B

il RSN S AR PR DC Y FasL FE, I 5 it
T REAN B R A A L 05 3%, IR A R A B MRV R
TSR T A0H ) A A T GVHD
RN T AR R A FE LA E T AR R SEES B A
JINER R R A A 3 — B BGE T FasL-DC 7E #1 il
GVHD my[Rli B GVL BI/EH .

ARSI /N FRCR FH 57 22 DB R RS AT, AR Y
AMR /N GVHD A5 7 5L A 58 F 30 (1% T
P, IR S 40 M S A 1 A R BCE T 40 i 45 A
LT — 404 % A= GVHD, 1fi H., 2 GVHD
WRAREIT, — T 2 ~3 BT AR5 A
2 XFRELL ) /NERAS A T R 25B% T 40 i i) B B8 41
MOk, B T 2 E0EE GVHD, F 2 ~3 JHSET .
ZA R TR 0 T 4, SO S5
RERAR , X4 T 4 i i E [ 8 MHC it J57 i 98 240 fifg
MIRESTHEH o, — AN 2 DR e 2 R A6 T, T LAZIN B
JLF-23 2R 2 GVHD BT ;1 B £H( X AL )/
A B BEA A ) T A B 2 5Bk, BE
100% A4 GVHD, [F 2 GVHD F 22 i 55652
MY T s, R EEERT T
YA, 25 55T 20T b 40 M AR A, BT L B 4/
BUYBE T ROZ 2 T e Sk 2 & S 1R 1Y i 2H /N
FAET- IR0 3 ~4 J 5 C 41 S804 )Ry B2 i
B T 2 2503 FasL-DC b HRLAY , 124
HiEBR T 51 GVHD 89 T 40, [R] ik A% EE 1 i
FEVERIR T 4 e, Frih ¢ 2/ RBE BT Bz T
GVHD, X g KA AR B8 T R A Wb g i Ve
AEAEI B)E X BRZA 234 . (N i H TR A H
TER T e R REAI ] GVHD MAREE GVL” , A&
D5l AR 3 1 — R

SRR, 5 R T 4B BEAS AT 2 A A
2% FasL-DC A0 F (1) B BE R AH 41 AH LL , 830 FasL-DC
b B ) RS A 2 /N B W AR AR X
ULEH, 285 FasL-DC ALY HERAE AL /N B, ANE
AHRANE T 2% GVHD #9 & A, it BRI/ T ik
AWK, ARBOh R EE ERER Y B GVLAEH . M
PR A2 55 A Py 32 6 235 R — 250, 3l o R A0 40 it R A
SEHG LR, C 2/ B EL AN AT SR AL BE T X P15
LA 1 A8 O FH T X BALB/ e /I U7k B 400 Jifd
AME AR

AT B BENS ] GVHD JHR 8 GVL fEH , 1%
TETHAH T LLFALH . DC s A Y5 K B 30T 9 4R
T fIERE 11 324K DC &5 30 GVHD 2 i B
FE AP A DC R SRR RS T 40 Y
fE )1 s Fas/FasL A2 MG T AR N P85 T 40 g 18 5



- 530 - rp [ e A AT ok

Vol. 14

TR EEHLH T RN A B AFAE DC-FasL A+ %
PG T AN TR AR g Y BANE
SRR SMi ] FasL-DC A BR-E- S840 M RS A 90 , T AN
JERPIEFH FasL-DC "7

25 b r A, 38 Ak ) b S 25 DR AR PN AR A1 i i A 75
F/IN BRI IR AR UE ST T PR R W A 1 A, FasL-DC
RENS A SUEBR A Y GVHD S Pk B 20 i, 7%
FEZE 53 Fb Ak B - B8 AN {H BB 8 A 203 ) GVHD
1 %A, T ELREASAT RO BE B BE RS M ) GVL A
Bl oy Feig 18 52

[ & % > #f]

[ 1] Horowitz MM, Gale RP, Sondel PM, et al. Graft-versus-leukemia
reactions after bone marrow transplanlation[ J 1. Blood, 1990,75
(3): 555-562.

[2] Gaziev D, Polchi P, Galimberti M, et al. Graft-versus-host dis-
ease after bone marrow transplantation for thalassemia: an analysis
of incidence and risk factors J J. Transplantation, 1997, 63(6):
854-860.

(3] X 0 MRE R ZKME, 45, SRt B SR A A v S B (K]
BORAERELANMIL ) ). P R AE IR AR, 2004, 11(2):
110-113.

(4] BEER,X W, 225K, 55, FasL e D58 Ui 4 20k 40 e 4
il GVHD B FEHABLIL J 1. v R A 98 77 247, 2005,
12(1): 28-32.

[5] Inaba K, Inaba M, Romani N, et al. Generation of large numbers
of dendritic cells from mouse bone marrow cultures supplemented
with granulocyte/macrophage colony-stimulating factor J ]. J Exp
Med, 1992,176( 6 ): 1693-1702.

[6] Van Parijs L, Ibraghimov A, Abbas AK. The roles of costimula-

tion and Fas in T cell apoptosis and peripheral tolerance] J ]. Im-

munity, 1996, 4(3): 321-328.

[7] Lenardo M, Chan KM, Hornung F, et al. Mature T lymphocyte
apoptosis-immune regulation in a dynamic and unpredictable anti-
genic environment J . Annu Rev Immunol, 1999,17: 221-253.

[ 81 Steinman RM. The dendritic cell system and its role in immunoge-
nicity[ J 1. Annu Rev Immunol, 1991, 9: 271-296.

[9] Shlomchik WD, Couzens MS, Tang CB, et al. Prevention of graft
versus host disease by inactivation of host antigen-presenting cells
[ J]. Science, 1999, 285( 5426 ): 412415.

[ 10 ] Nachbaur D, Kircher B. Dendritic cells in allogeneic hematopoietic
stem cell lransplantation[ J]. Leuk Lymphoma, 2005,46( 10 ):
1387-1396.

[ 11 ] Suss G, Shortman K. A subclass of dendritic cells kills CD4 T
cells via Fas/Fas-ligand-induced apoptosis[ 717 Exp Med, 1996,
183(4): 1789-1796.

[ 12 ] Chuang YH, Suen JL, Chiang BL. Fas-ligand-expressing adenovi-
rus-transfected dendritic cells decrease allergen-specific T cells and
airway inflammation in a murine model of asthmal J ]. J Mol Med,
2006, 84( 7 ): 595-603.

[ 13 ] Sato K, Nakaoka T, Yamashita N, et al. TRAIL-transduced den-
dritic cells protect mice from acute graft-versus-host disease and
leukemia relapse[ J ]. J Immunol, 2005,174( 7 ): 4025-4033.

[ 14 ] Delgado M, Chorny A, Ganea D, et al. Vasoactive intestinal poly-
peptide induces regulatory dendritic cells that prevent acute graft
versus host disease and leukemia relapse after bone marrow trans-
plantation[ J ]. Ann NY Acad Sci, 2006, 1070: 226-232.

[ 15 ] Kusuhara M, Matsue H. Limitations of CD95 ligand-transduced
killer dendritic cells to prevent graft rejections| J ]. Exp Dermatol,

2005 , 14( 4 ): 273-280.

[ KFEEE] 2007 -08 -23
[AXHmE] T =

[fEEEH ] 2007 -11 -04

< <

XRHPiItERAERNER

< <

U A - G

AT AT ] 55 e a2 1A A N B R [l kR et SRR ) , 4T BN I bR GB3100-3102-1993( 4t FIEAAL YIRS
IR R AL A FRRIAE S (1) SRS DURMACHL T #4557 B 2R pH FIIEARBRAM ), il m( it ) o B TR] ) e 3R
BE) VOB pl By ) KO J1)5 ., (2) BAAF S —HELLEARRL T 80 B B 2R, 140 kel T-38 ) om( 2K ) (h( /NS ) imol/L
(BEORBTE )5 . (3) Fom NS S0 HE bR 14 det v o s ot ok B 1, — RElE A LC T )P A R 56 4 3 it B 4B (4) 3R
FHZg5 A I, R RETS AL mg/ke/d FOTE, S A me/( kg + d)B mg « kg™ - d 7 BOIBRL (5) G S R WP EHHR. K
RS A (BOEALNEE 0.1 nm I ] BLAL /NI £55 5 h( A2 hr ) B F55 0 s ARJ2 sec ) s Bl SR 1455y
v/ min( A2 rpm ) s R BLAAF 5 R mol/L( ANJE MUN, AN mol/mm® )5 F3 A B “ A= " £55- 2k NL A J2: dyn( 351 ) (kefl T
SO ) EE 1 dyn =10 N [ 3G SR ET AR SO0 IT RS cal( ) keall T4 ) 05 1 cal =4. 187 J 15 U4 B2 #0045 5
A Bgl A2 Cil JEH ), #5581 Ci=3.7x10"Bq ],

( AT )



