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Inhibition of allogeneic T-cell proliferation by indoleamine 2, 3-dioxygenase-
modified dendritic cells
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[ Abstract ] Objective: To study the inhibitory effect of indoleamine 2 ,3-dioxygenase( IDC )-modified dendritic cells on
proliferation responses of allogeneic T-cell in transplantation of the hematopoietic stem cells in vitro. Methods: BALB/c
mice bone marrow-derived dendritic cells were transfected with recombinant adenovirus harboring AdIDO gene. IDO mR-
NA was detected by RT-PCR in DCs transfected with Adm/DO and the changes of DCs phenotype were analyzed by FACS.
Naive T lymphocytes from the spleen of C57BL/6 mice were co-cultured with BALB/c¢ mouse-derived IDO-DC and Mixed
lymphocyte reaction were performed to evaluate the alloantigen-specific hyporesponsivness and T cell apoptosis. Results:
DCs effectively expressed IDO after transfection, without influencing the phenotype of DCs. IDO-transfected DCs were
found to inhibit alloreactive T cells proliferation and induce T cell apoptosis. Conclusion: DCs transfected with IDO gene
may prevent graft-versus-host disease through inhibiting alloreactive T cells proliferation in haematopoietic stem cell grafts.
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1.1 34

BALB/c( H-2d ). C57BL/6( H-2b ) Fl C3H( H-2k )
NI 6 ~ 8 JAl S, 1A B F i TRk B SE 5 S )
s, ARSI R BALB/ ¢ /0 BUVE 5 BE AL A Y 2 A,
C57BL/6 /NEAE A, C3H /INEAE I RS =% .
1.2 £ZKA)

#547 B IDO BE X 9 55 20 B 7 AdIDO HY F 42 2%
ARG AEA LacZ FE W 5 46 B AdLacZ A%
WM, [ *H J-TdR & Amersham 23 & 77 i L4,
GM-CSF A R&D 72> )77l , AnnexinV-FITC/PI It F BD
T -F R PRI T Sigma 23 7, FITC ARic (47N
5. CD80 .CD86 MHC Il B4 &% [F] I X} #8247 Chemicon 23
B P2 A RNA 187 Trizol W F Gibeo 23 H],
RT-PCR — #3585 & 1 F TaKaRa /A A ; 5194 W
Sangon 23 Hl & i
1.3 /B4 DC #9357 K B 546

DC 15375 % Inaba > 1) 77 15 W& VR 45 o, B WL SC
R R R SR B4 7 KB DCs, /b i 0 1LV 5 5 Wi
77, H% H E EYLR( MOT )100 JiA AdIDO B AdLacZ, %
A 1 hJ5 A E RPMI 1640 FIMLTE 24 h JldE . 5 5
JE B9 DC 43 B3 AE IDO-DC Hl LacZ-DC( FHAE X B8 ).
KRB T KRR Y DCICAE Day-7-DC.

1.4 AR5 F-RE044 X R RT-PCR ) 7 %4

A AdIDO £ DC #9 &k

S FiF 5'GTA CAT CAC CAT GGC GTA
TG-3', Fi# 5'GCT TTC GTC AAG TCT TCA TTG-3', %
514 2Z (B AL XS R 740 bp.

A RNA AYHEHL ;) Trizol 21250 244 41 it , 58
D, ZBEUUIE SR BUS RNA, ) — 4 W 3 58 ik
RT-PCR, #5750 pl WA FR, [ PCR 48 iR A
PITRIH: 10 x ZB 0P 5 wl, 25 mmon/L ) MgCl, 10
wl, 10 mmol/L f ANTP 5 I, RNA B #5140 U/pwl)
1 wl, AMV 3355 S (5 U/ul )1 pl, DNA B4
(5 U/p)1 pl, WS AT HE51 945 1 wl, RNA 1
pl, JG RNA [ 7818 K 24 pl, B F PCR X H,50 °C 30
min RT 2,94 °C 2 min %% ERES0E , M5 94 °C x
0.5 min.60 °C x0.5 min.72°C x 1.5 min 3£ 35 MEH,
72 °C 7 min ZEAR G 1 W . H 1. 5% B BB R
HL KGN IDO A 3A 728 .

1.5 57 ID0 A E %) DC AR 6 T

51 FITC #5ic A9 4t-/ B CD8O( B7-1 ), CD86
( B7-2) .MHC II *f45T, DA K [R) 7 %) BE PR, A i i PR 5%
)5 30 h 1 DC B AR FE Y1y DC,FRidJ5 PBS ¥k 2 i,
PEAT FACS 437
1.6 BLAHRE A0 R

il 5 CS7TBL/6 /INERUEL T bk B4 440 8 v (AR oh 52 55
B R B BERAY ), L)L 10: 15 BALB/c /MRRIE Y
IDO-DC . LacZ-DC( % B ) . Day-7-DC( %J B8 )45 55 5d,
FAPL Ta( B21-2 )BT IR E#MA RS & DC 5, 43 Aliosk
FENGE T A0, eS8 8 R b 8 8 2 d, FAVE RO N 40
i, BALB/c ( H-2d )HI C3H( H2k , 3£ =% )/
A DC M, H2 M HmER CORATRWKE N 50
e/ ml A BRI AR SR A0 Y, 5 5 1 A0 i DA SE X B A A
96 RIS Al fu s AR AL 55 5 d, J3 i —41 IDO-DC 5 T
YU (%) K5 3% W H o A IDO 40 R -3 6 A R
(1-MT)1 000 pg/ml, 4% 3% Hi 18 h il A* H-TdR
(3.7 x10*Bg/fL ).
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i
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Sk 96 VIE 35 PR B YL AT AT 2 DC 3R T, AR S
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it
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Fig.1 IDO mRNA expression on DC,
LacZ -DC,IDO gene modified DC
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Fig.2 Phenotypical characteristics of
before and after IDO gene transfection

A,B,C: Before transfection; D,E,F: After transfection
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Fig.3 Alloreactive T cells proliferation was
inhibited by IDO-DC
“ P <0.05 vs BALB/c in IDO-DC
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Fig.4 Apoptosis of T cells co-cultured with
IDO-transfected DC
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SRR AN CD8 T T AW MIIG A . W 45T 1DO
) 70 T8 4 SR L T 00 R A o R LA A
B

AR A B AMIF 5T & R R R B AL T 4H i
S gk 4y IDO R 2 FH/NRE , S EUNR
PRPBER T 4Bt ] D' AR S — A S
IDO 1EXi 9 DCs AT ] [ o S 55 PR T 96K 50 240 L ) 34 5
SN, I HL 3 Bl i il 2 B] 8 6, 45 3 1DO (#4145
1-MTJ5 AR T 40 j i 54 57 ]

ARSI R EAE ST A AR I 298 T 2 2
Bt , Ry S A 7 S 35 PR s ot 40 B RS A A 7 O &
it GVHD F& 43 135 09 U

[ & % k]

[1] Munn DH,Zhou M, Attwood JT,et al. Prevention of allogeneic fe-
talrejection by tryptophan catabolism[ J ]. Science, 1998, 281
(5380 ): 1191-1193.

[2] Hwu P, Du MX, Lapointe R, et al. Indoleamine 2,3-dioxygenase
production by human dendritic cells results in the inhibition of T
cell proliferation[ J ]. J Tmmunol ,2000 ,164( 7 ):3596-3599.

[3] TInaba 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.

(4] BEER, £, WREA, 5. 07 TNF 52 RSB i A
SEOPRANMI TS B0 IR S R e R G s SZ AL 1. op A
EMIRYT AR, 2001, 8(2): 88-92.

[5] Du MX, Sotero-Esteva WD, Taylor MW. Analysis of transcription
factors regulating induction of indoleamine 2, 3-dioxygenase by
IFN—gammﬂ[ T 1. J Interferon Cytokine Res, 2000, 2002 ): 133-
142.

[6] Thomson A, Lu L. Dendritic cells as regulators of immune reactiv-
ity: Implications for transplantation[ J ]. Transplantation, 1999,
68(1): 1-8.

[7] Coates PT, Krishnan R, Kireta S, et al. Human myeloid dendritic
cells transduced with an adenoviral interleukin-10 gene construct
inhibit human skin graft rejection in humanized NOD-scid chimeric
mice| J ]. Gene Ther, 2001 ,8( 16 ):1224-1233.

[ 8] Fallarino F, Vacca C, Orabona C, et al. Functional expression of

indoleamine 2 ,3-dioxygenase by murine CD8 alpha( + ) dendritic



BI13E 5
2006 4 10 H

rf [ M AR MR T AR
Chin J Cancer Biother

Vol. 13 No.5
Oct. 2006

cells{ J ]. Int Immunol, 2002, 14(1): 65-68.

[9] Munn DH, Sharma MD, Lee JR, et al. Potential regulatory func-
tion of human dendritic cells expressing indoleamine 2 ,3-dioxygen-
ase[ J ]. Science, 2002, 297( 5588 ): 1867-1870.

[10 ] skscam, MR R, Wlmkiie 2,3 U 4Rl 5 B e i 52 ) 1.
Hh g A Wi T AL 2006, 13(3): 227-229.

[ 11 ] Uyttenhove C, Pilotte L, Theate I, et al. Evidence for a tumoral
immune resistance mechanism based on tryptophan degradation by
indoleamine 2 ,3-dioxygenase] J ]. Nat Med, 2003, 9( 10 ): 1269-
1274.

[ 12 ] Grohmann U, Orabona C, Fallarino F, et al. CTLA4-Ig regulates
tryptophan catabolism in vivo[ J ]. Nat Immunol,2002, 3( 11 ):
1097-10101.

[ 13 ] Takahashi T, Tagami T, Yamazaki S,et al. Immunologic self-toler-
ance maintained by CD25( + )CD4( + ) regulatory T cells consti-

tutively expressing cytotoxic T lymphocyte-associated antigen 4[ J J.

D D D D

[ x=HE ] 1007-385X( 2006 )05-0375-01

J Exp Med, 2000, 192(2): 303-310.

[ 14 ] Boasso A, Herbeuval JP, Hardy AW, et al. Regulation of in-
doleamine 2, 3-dioxygenase and tryptophanyl-tRNA-synthetase by
CTLA-4-Fc in human CD4* T cells[ J ]. Blood, 2005,105( 4 ):
1574-1581.

[ 15 ] Mellor AL, Chandler P, Baban B, et al. Specific subsets of murine
dendritic cells acquire potent T cell regulatory functions following
CTLA4-mediated induction of indoleamine 2,3 dioxygenase[ J J.
Int Immunol, 2004, 16( 10 ): 1391-1401.

[ 16 ] Mellor AL, Keskin DB, Johnson T et al. Cells expressing in-
doleamine 2,3-dioxygenase inhibit T cell responses[ J |. J Immu-

nol ,2002 168( 8 ):3771-3376.

[ KFEEE] 2006 -06 -15
[AxmE] &

[fEEEHI] 2006 -09 - 10

D < < <

- o AR -

DOC2 EREEMMAFHNRIEIREEYFIEE

Effect of DOC-2 ( differentially expressed in ovarian cancer 2 ) on human ovarian cancer cell line
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ANZ& DOC-2( differentially expressed in ovarian cancer 2 )
PP Ye @ik Sp13, K29 35 kb, & 15 A 4bRFHFI 14 NN E
o cDNA 3t 3 268 bp, i1y 770 > Z LR AHXT 53+
JTiE 278 82 500 W BT, WF5R R, DOC-2 J&F Disabled
( Dab B 50 , i XK K DAB2( Disabled 2 ). DOC-2 &—
MESHF 0T, AR NS 5 A LK, 0 B3R A
A HIThRE , (H I B FALH M A58 2128 .

ARSI SR T & p93 cDNA [ F By EAL A%
M, TS R R AR A Tk 5 AN O LR 40 /= HO-8910
W TR BH I T B A T 5 B 2 RE Y SERE I, X DOC-2 T fg
AT TR BISE . B 5GH LLER 3 Fh 4 i 8910-P93.8910-
pecDNA3. 1 Fil HO-8910 Ay il 2k, & TR A Yo = 2R %) 400 g
B A SRR TG S R I, T 5% B DOC-2 AN A A K3 B
T 57 S BR S A, FE A K i 2 v 230 Dy 332557 15 1 B ] B 5
Wi . HURCRH T H-TAR 8 A SEH 8 T 3X 3 Fh 40 ML i)
DNA ARG B, 45 B RIFRIESE 8910-P93 A9 DNA A AL
fi&F 8910-pcDNA3. 1 Al HO-8910( P < 0. 01 ), SZB 4% 55
B, DOC-2 W] REI L 41 ) 41 2 1Y) DNA & Bl A 17 BH 8. 410 7] 40
Mg A=K .

BRI A I, DOC-2 HEIEF HA h Tz f£ 78, JLHAE
IR R F LR h A K AR 5. Mok S BF9Y K 3, DOC-2 TE
MR An iR A AR IR T, X IER O E | Rk sC B K
TR O LR Y 9T 2R B, DOC-2/ DAB2 ) 323578 2 B
HRE AL B T, Zhou ZFFEXT DOC-2/DAB2 51 4

NIRRT ST P 2 B2 (1) DOC-2/DAB2 55 Hii 5 it 3 JiS A 5 5
(2) DOC2/DAB2 2 5 T w5l ¢ I 4 K 54 1k; 3)
DOC-2/DAB2fig 40 1 7 51 Jit 988 40 B 9 3% 5. Tseng %5 %
DOC-2/ DAB2#; Y i 51 i 9 40 L, & 3040 Jfa ¥4 58 % °F %, G,
A L) 1 T, A0 AR SRR T R eI BE ) TR, He
¥4 DOC-2/DAB2 5 e LR 40 il 2 MCF-7 1 SK-Br-3, 4%
SR ek 20 6 1% £ A 8 B S BRI , A A BN v 1) TE BT ik
T, B c-Fos MFRIE MR ZHMH . Bk DOC-2 #ik
op R i B RS

DOC-2/DAB2 1) REE L5 7R, DOC-2/DAB2 J&—Ff 1]
BEMIME 500 T, 8 5 & (-2 1A 0 AH B R R A R 1L
PIFPHL ZFEVE . A5 BRI K 8k DOC-2 3 P55 B 95
A AREE M 443 F- B e — 25 A3, DUDI7E B 89 19 0
B B 5k PR YR YT 7 TR A JEL R
[ X8| ] DOC2; YRR, FHRIT
[ FESZES ] R735.2 [ X#k#RIRAE ] D
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