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IFN-a BX& GM-CSF i & B = B2 & 50 F I B N 1% 4 B 49 4k o0 B8 =2 4K 48 Bl
A HFEE AR, ER,EXA, 2N TRRFE—ER BT, T4 K& 130021 )

[# ZE] 86 FRTIE-of interferon-a, IFN-o0 VKA 72 L 5 15240 a4 75 41 34K F( granulocyte-macrophage colony-stim-
ulating factor, GM-CSF WM S B i R A1 20442 4 peripheral blood mononuclear cell, PBMC ) ZEAR AN dendritic
cell,DC)/MEAYTTREE . 7 ¢ 110 {41 B 9 52 PBMC 4351 ] GM-CSF 100 ng/ml B4 IFN-o 500 IU/ml( 744 9 IFN-o DC ) &,
GM-CSF 100 ng/ml &4 50 ng/ml 1L4( £ & K 14 DC)HIRSMEFE, SR J5 H CD40L LPS T DC Jili . Giemsa Y2 a7k U5
IFN-a DC 1 IL4 DC FEZ, il 4iE AR 504 IFN-o DC A1 IL-4 DC F 1 CD1a,CD80.CD83 .CD86 il HLA-DR ()55 1, A]
Foft S AACTRL A K EL 400 S 137 mixed lymphocyte reaction, MLR A AS [7] #4953 DC A3 R SR T A0 IBE S A ik /1. 48
R IFN-a DC 1 IL4 DC ¥E A DC LA, IFN-a DC 1 IL4 DC 4F BITEIESH 3 KA 5 KM, 418 T/ CD1a.CDS8O.
CD83.CD86 Hl HLA-DR FikiAFN4L E /K, 3 IFN-o DC 21 CD83[ ( 78.25 +15.36 )% vs ( 50. 14 £10.24 )% ,P <0.05 JHI
CDS6[ (84.84 +10.12)% ws (62.93 +15.12 )% ,P <0.05 JIRRI R TR 114 DCo A TFN-o DC B4 T bk 2 4h i
HOGHRE 3R F AR AU IFN-o DC( P <0.05 ), 7£ DC 5 T A4k > 1: 40 F11: 20 B, 50384 IFN-o DC HI38 [R) R 544 T bk B2 40
i 458 P BE 7 BA S SR T2 TL4 DCL (39.43 £9.21 )% vs (27.34 £10.63 )% ,(60.31 £7.86 )% vs (48.63 £6.25 )% ;4 P <
0.05 ], # ¥ AR Y L4 BA GM-CSF 5 F 575, IFN- 64 GM-CSF A LATE 55 I 18] P FF 1 98 £ 3% PBMC 5 S L
T AR R S T R L AR B A AE 1 DC 4, 3 vT BB 5 HR T CD83 A CD86 ikl g 56,
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Dendritic cells induced by IFN-a combined with GM-CSF from peripheral blood
mononuclear cells of gastric cancer patients

Niu Chao, Xu Jianting, Xu Dongsheng, Li Wei, Cui Jiuwei, Jin Haofan ( Cancer Center, First Hospital Affiliated to Jilin
University, Changchun 130021, Jilin, China )

[ Abstract ] Objective:To investigate the possibility of inducing dendritic cells ( DCs ) by interferon-o ( IFN-a ) com-
bined with granulocyte-macrophage colony-stimulating factor ( GM-CSF ) from peripheral blood mononuclear cells ( PB-
MCs ) in gastric cancer patients. Methods: PBMCs from 10 gastric cancer patients were cultivated using granulocyte mac-
rophage colony stimulating factor ( GM-CSF ) 100 ng/ml combined with IFN-a 500 [U/ml ( named IFN-o DC ) or 114 50
ng/ml ( named IL<4 DCs ) and then CD40L and LPS were added to induce DC maturation. The morphologic features of
IFN-a DCs and IL-4 DCs were observed by Giemsa staining. The expressions of CDla, CD80, CD83, CD86 and HLA-
DR on the surface of IFN-oo DCs and I1.-4 DCs were assayed by flow cytometry. The abilities of IFN-a DCs and 1L-4 DCs
to induce the proliferation of allogenic T cells were determined by mixed lymphocyte reaction ( MLR ). Results: Both
IFN-a DCs and IL-4 DCs displayed typical DC features in morphology. The expressions of CDla, CD80, CD83, CD86
and HLA-DR in IFN-a DCs and IL-4 DCs were achieved at high levels at 3 d and 5 d after induced. Mature IFN-a DCs
expressed a higher value of CD83 ([78.25 +15.36 1% vs [ 50.14 +10.24 1%, P <0.05) and CD86 ([ 84. 84 +
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10. 12 1% ws[ 62.93 £15.12 ]% , P <0.05 ) than mature IL.4 DCs. Mature IFN-a DCs was stronger than immature TFN-
a DCs on the ability to induce proliferation of allogenic T cells ( P <0.05 ). At the ratios of DCs: T cell being 1:40 and

1:20, mature IFN-a DCs had a stronger ability to induce proliferation of allogeneic T cells than did mature IL-4 DCs
([39.43+£9.21 1% vs[ 27.34 £10.63 |% , P<0.05;[ 60.31 +7.86 ]% vs[ 48.63 +6.25 |% , P <0.05). Conclu-

sion: IFN-q combined with GM-CSF can induce the differentiation of DCs from PBMCs of gastric cancer patients, which

have a shorter culture period and stronger ability to induce the proliferation of allogenic T cells than traditional DCs in-
duced by IL4 and GM-CSF. It may result from the up-regulation of CD83 and CD86 expressions on IFN-a DCs.

[ Key words ] dendritic cell; interferon-a; granulocyte-macrophage colony-stimulating factor; IL-4; gastric cancer

g R 21 TH 20 ™ b A SIS R ) R
PRI , ST PE RGO IR (A0 52 2 e e A 2k R e
M EEZE . A SR A A dendritic cell, DC )J& A
1A PN ) BE H5c 5 19 BT )i 2 522 20 B ( antigen-presenting
cell, APC ), " RE S I 1y HILIA S 2 S 17, I 3 440 il 75
P T A cytotoxic T lymphocyte, CTL )X 83 41 fg
MRS RO E R B BFgE R 2 b
B E RN DC b T Ih e R IR, A AR 4 iR
ol bR 200 L AT DI ¥ A 2803 S AL X e 179 %
fi. DC RSN SFHARREBIRIZ DC RIZIRE, 5 1l
PR AT LSS SR AR S RGER DU S RE. B
T, I PR 220 T4 355 200 0 - 5 e 240 L 41 v )
# K ¥ ( granulocyte-macrophage colony-stimulating
factor, GM-CSF ){&4MESF: DC, AR R M H T
F-al interferon-o, IFN-a )45 GM-CSF #R5MF 5 H
Je 58 3 AN LR A2 AR C peripheral blood mononu-
clear cell,PBMC )[i] DC %4k 1% 7] g/

1 #HR5EFEE

1.1 AR R B EFXHA

AT B 10 6, P AL AR 55 2(42 ~ 75
), Bass Bl WRE ML B L 1,077 +
0.002 g/ml,pH =6.5 ~7.5 )l [ _F#ELH ),
A CD1a-PE ,CD80O-PE . CD83-APC ,CD86-PE-
CY5 F1 HLA-DR-APC ¥4 F 3£ [ BD /A ], RPMI
1640 15 5 W MG 4= 1 3% 1 A 25 B Gibeo A W],
IFN-o 14 H 32 [ Peprotech 2w, thGM-CSF 4 H 3¢
Shering-Plough NaELIL4 g Meltenyi VN
], CD40L 1 4 2 [E R&D Systems 23], LPS Iy [ 25
[ Sigma A . CellTrace™ CSFE cell proliferation kit
) H 9] Invitrogen 2\ A , Diff-Quik ™ 4t {4,171 & i
% & SIEMENS 2]
1.2 GM-CSF B&4- IFN-o 3 IL4 #4455 DC 446

Jriv E T 9 A E BRI 5O ml, 289k EL 40 A 4y
BT ES PBMC, FH RPMI 1640 15 35 W 4 % 41 ff 25
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JEHR 3 x 10° A~/ml, # R T 6 fLARH, B 4L 3 ml,
37 °C 5% CO, 5324 IEE 2 h J5, BRI EE Y
Yiffl. GM-CSF BX A IFN-o 55 DC 4H( IFN-o DC )
A A thGM-CSF 100 ng/ml , IFN-q 500 TU/ml il
10% i 4 175 B9 RPMI 1640 15 3% Wi ; GM-CSF B¢ &
L4555 DC 4H( 1.4 DC)JIIA thGM-CSF 100 ng/ml
IL-4 50 ng/ml F110% Jia4- 1175 19 RPMI 1640 5527k,
BT 37 °C 5% CO, KiF#M h i 9%, %6 3 K,
INF-o DC ZH&#B 43 FLH A CD40L 20 ng/ml Al LPS
2.5 EU/ml %S DC B, 24 h 54l 465 K,
INF-o DC ZHF43FLA IL4 DC 44/ A CD40L Fl LPS
(WRIETRIE 3 K )iFBES DC 24 h J5 W40 .
1.3 Giemsa # &M% 75 DC 0975 S4HAE

WCEE Y TFN-o DC AT TL-4 DC DA K A% 4l
JEL, PR RS A AR B R 2.5 x 10° A~/ml, F4H M 25008
F# 40 x g B0 5 min AR, RrgkBi A og TS,
i FH Diff-Quik ™ e R85 & 1T Giemsa YL i $57
WIF4E ). IEE WMEE T, JeH 40 5450 g 24
JL, P AT AR EE 4R A . LA DC 2R IB SR - 41
PRI SR T AN G AR SRR , A A TR, 240
1S B i 20 AR, 240 A N A B T R A Y A A
1.4 AKX 2 KA g0 0 R A

FEREFRAS 3 KM 5 KIUREE IFN-o DC 1 1L4
DC 40f, 43 %5 CD1a.CD80.CD83.CD86 #ll HLA-
DR ZGHARTEZ Il N H 10 min, PBS P 1 K
J& , 1 BD Calibur i 2040 BLAC AT R DU, SR Flow-
jo7. 1.3 B4 B S s s
1.5 ‘AN @I AR [FN-o DC R T 20 e
¥ I8 B RE

H U IFN-a DC R L IFN-a DC B [7] — £
F M PBMC 430 52 B0 2 RS IR ER BEHAWE I e
Mi5( carboxyfluorescin diacetate succinimidyl ester, CS-
FE )Aric 09 [5)h S4A T 9k 0 4 {5 25 I8 2 4 )]
M2 JE R BAEIBE T AT )47 [FIFP AR 5 ik 12 48
Hg Z 1% ( mixed lymphocyte reaction, MLR ). IFN-o
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DC( =% PBMC )5 T 4HfiE4% 1: 80 .1: 40 1 1: 20 (%K
HIIRA B4 A DC B A R RSk T ke
Hiffl. IREHEFES d 5, IR AR, PBS PR 1 K,
JA CD3 ZEHUAAEZE IR FHEE 10 min, PBS Vi
1 ¥J, H BD Calibur 3t =41 M A #EA T4 . R
Flowjo7. 1.3 #4435 #7 CD3* T 4 Jifg 25 B B AR O
THECH T AR 3 5 L B3]
1.6 BAKE AR SN IFN-o & DC Al# T
o LG S RE A1 649 R

S A A A IFN-o DC H1 IL4 DC 235911 5 CS-
FE Fric i[RI FP SR04 T 40 4% B8 1: 20 A1 1:40 By L
BRA X RN DC H A R Fb S T 3k EL 40
Mo, K555 5 d Ja RN, PBS PE¥ 1 K, INA CD3
POCHUATEE IR T 10 min, PBS $E% 1 5,
BD Calibur Ji U4 ML AGHEA TR . R Flowjo7. 1.3
AESHT CD3 * T A% B FRARIE 0L, 4R 15 T 4h i
HaTE LB
1.7 %itsan

BARLL x £5 s, R SPSS13. 0 A4 #r, A
) Fe R L 2R 5 22500, LA P <0.05 FRon R
HAGI#E X,

2 # R

2.1 4RIMNEF DC 89 A K455 A4
BB PBMC ISEE S A0 AT R RDE , 40 e 2%
A6, GM-CSF BK4 TFN-o B IL4 B3R 0568 1 K,
PRAZH R A AR BTSSR M B |, /D38 404 A 7, A
AT L5 S Y A AR O 5 3 RN, T 2L 4
Sy AR R 2T, A0 2R AN PO L 3o 4 it
Al R RER SR, £ LPS 1 CD40L iS5 a5 ,
PRZH 240 i 3% T B I 28R, 1 2 B Y DC B S
FFIE ., Giemsa Yoo 255 K 1) BoR « R 40 i
BT P S Y 20 R THDG I s 48 GM-CSF B A
IFN-o 5% IL4 5355355 , A0 IA% 58 40 MR, B 0T
N ZS IIE 2 A BB AR N BT AR SOIR SR,

P4 DC IS AR I B 25 WAFE DC
I ZSHH1E

Matured IFN o DC Matured 1L-4 DC

Monocyte
&
i)
®

1 Giemsa F&ENE AZMA AL F IFN-a DC
FNEF IL-4 DC HFEASHFFAE( x1 000 )

Fig.1 Morphological characteristics of monocyte
mature IFN-a DC and mature IL-4 DC
observed by Giemsa staining ( x1 000 )

2.2 GM-CSF B4 IFN-a 3 IL4 # %5 DC #9 & A

GM-CSF BX A TFN-o 2141 ff8 % i CD1a, CDSO
CD83.CD86 11 HLA-DR 7EH; #5553 KA 5 Kt
KTt 2 R, RS A o3RI T LIk (H,
R eSS 3 RENFIAES: DC k. SRT GM-CSF Bk
A IL-4 ZTEREFRES 5 ORI, 43R 1M CD8O[ (52.14 +
16. 44 )% wvs ( 18.21 = 10. 56 )% , P < 0.05 ], CD83
[(15.14 £6.89 )% vs ( 8.21 +4.56 )% ,P <0.05 ]H
CD86[ (32.14 £8.14 )% vs (18.25 £7.69 )% ,P <
0.05 )FikE T4 3 K, ifi CD1a Fl HLA-DR 35 JEH
W2E5 eSS 5 KPR S

FeA WA 4 R A DC 3R T 4 T 3% 38 19 1
(£ 1)K, R INF-o DC 1 CD83 Akl s> 1
CD80.CD86 & ik 7K -1 T AR i #4 IL4 DC( P <
0.05). PIZLEE DC K415 K35 CD1a HLA-DR .
CD80 AN #1134 431 CD83.CD86, H:H IFN-o DC &
[A] CD83 Al CD86 FKik 7K1 T IL4 DC( P <0.05 ).
P DC REAET S CD1a ik TCH] 1325 541, CDSO
CD83.CD86 Fl HLA-DR ARk R iz DC & Tk
WEDC( P <0.05 X % 1,K2),

%1 IFN-a DC # IL4 DC H®RERE % )
Tab. 1 Immunophenotype of IFN-a DC and IL-4 DC( % )

IFN-a DC IL4 DC
Immunophenotype
Immature Mature Immature Mature
CDla 65.39 £18.46 69.46 +23.45 68.29 +£19.36 71.27 £21.26
CD80 70.14 +15.37%  85.36 +10.13 52.14 £16.44 82.14 £12.22
CD86 37.17 £11.21%  84.84 +10.12* 32.14 £8.12 62.93 £15.12
CD83 20.14 £12.15% 78.25+15.36" 15.14 +6.89 50.14 £10.24
HLA-DR 75.19 +5.64 90.36 +5.69 76.27 +8.39 92.27 £6.37

%P <0.05 ps immature IL-4 DC group; * P <0.05 vs mature IL-4 DC group
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CDla CD83 HLA-DR CD80 CD86
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2 7937/ | 200 8451 ! I o150 \
g 150 — : Al 200 %2l 400f ] A
Mature § 15 i igg 1' \ 200 7 [ [
& \ [\ 200 F L |
IFN-a DC § sl "." A o /’, . 100k /1 f \ 100f | \w(v,\
o 1 A\ \ \ s
070 107 10° 107 10° R T T T AT T o o T (I T I T TR IS 010 107 10 107 10°
PE APC APC PE PE-CY5
400 150 f 500 ;
- 300 8630 || 1 ij 51.22) igg i 08.41 400 ;\"‘y 94.20 B0 l‘" 67.92
Mature S — 100 14 AR 300 — 300 1 200F | y
IL-4DC O 200 /| sobh N 200 [ 200 | | 0ol | \'\
100 J Wy \ 100 /\ 100 J\ ™
o bttt — ; 0 — 0 b ; 0 T 0L = ;
10' 10° 10° 10" 10° 10" 10° 10° 10* 10° 10" 10% 10* 10 10° 10" 10% 10 10" 10° 10" 10 10° 10° 10°
PE APC APC PE PE-CYS5
B2 AM#IFN-a DC 5 IL4 DC ®RERE
Fig. 2 Immunophenotype of mature IFN-o DC and IL-4 DC
2.3 I TFN-o DC 338 F4R T #k & 20 I3 78 46 A HE 9 T R 2 TFN-a DC AT B A 4% 40 i

B DC H R TH g, 8 IFN-o DC B A T [(24.77 £7.10 )% vs(8.77 £2.03 )% .( 3.27 =
20 R 8 B LA RS A0 L (B R 3 TFN-oe DC IS 0.69 )% , 44 P <0.05 ], SLAMFESMET , Bl A
T 2 AL HG 9 % 3k TR, A AN B T T bR 40 M R A R A el s B AR R R 3 TFN -«
Y1 B3 7 LA DL BH S AR Ak 2 2 ). #E DC 5 T 4fl DC AR IFN-a DC FIEANZ AR 34 P <0.05 ).
FHCRE LA 12 80 I, A IFN-o DC I T 40 g 14

&2 IFN-a DC FEAZMAMERIESFA T #EHMEHE % )
Tab.2 Proliferation of allogenic T cells induced by IFN-o DC or mononuclear cells( % )

Group 1:80 1:0 1:20
Mature IFN-a DC 24.77 £7.10" 39.43 £9.21° 60.31 +7.86"
Immature [FN-a DC 8.77 £2.03"° 19.90 £3.14° 21.87 +5.03%
Mononuclear cells 3.27 £0.69 5.06 £1.41 6.14 +1.69

*P <0.05 vs immature IFN-a DC; P <0.05 vs mononuclear cells

2.4 IFN-q 373 DC A FA T Eminigs B, DC R ASKA I BE R SR BTS2 S 40, e
A 5% SAEE R T M) CTL 40404k *7 7, 7EHi )5
Bi% DC LA T+, IFN-o DC 415 IL4 DC i T AhE ZAR S i mE/E . DC SRy

41 DC R T 0BG BE B RE D ¥R Wi R, 7E AR RBABYICR SRR NIRIE DC BUREZ I
DC: T 4 A 1: 400 (39.43 £9.21)% vs (27.34 = BHRIITHUGEAF, 3% 2 DC AEHRIERIT T B
10.63 )% ,P <0.05 JF11:20 M ( 60.31 +7.86 )% FIFERE T F 20 4D 90 A IRIRIE DC BER
vs (48.63 £6.25)% ,P <0.05 Ji, 524 IFN-« DC FIT9AYT B 4 ELIR " Lok, Z2 000l it g =7
IR T I AE I B T IL4 DC . 25 45 B8R, DC SEETEME G h © & U B YT
B, TFN-o DC 20003 T 400850 A RE D ZER B 280, RERE 00 g s A\ 1) S e it 32 AR A5, 15 S P 4
F IL4 DC 41j. S RBE RN . AL 2011 AFEF 2012 4F & R #EA
3 W o I I PRIaCSS B DC S i A I 30 101, o i
BB SR B A 1 TAA Z 0K s

TS DA ZUfE 2006 F48 e 2 — 28180 U@ RIE T A0 R 40 25, R T A0 IR A 45
PR o JRAE R HUAR N AR K AL S 3 BIRyY  PRRERE R B R 25 5 B 0
FEAE R IK A ML SRR B O e, it kA S S . DC BEMTRES A S E sk e, ML
BIT R HITAHA BRGNP ARERIT T WA AR RN T I & &, H & 20
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IHE] B 08 T 1L4 DC. i@ IFN- DC i CDla.
CD80 1 HLA-DR 1K1k 5 Bz IL4 DC HA—3F,
1fii CD83 F1 CD86 MYk % i T i IL4 DC. CDS83
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FIRAHFIT T 40 B0 & ARBEE R B
IFN-a DC J R FR A4 T bk 0 20 R 5 iV FH g T
B IL4 DC, AT RE-5 4 2% i) #4 + CD83 #nl
CD86 ik . RIIL AT LASHEWT AL, IFN-o DC 55
B IL-4 DC 7E TG T 40 M 52 1o J T 04 5 0 oA
MLR 525 FABTER] T 3% — W

1T IFN-o il GM-CSF 11 AR H 254, A

TS8R I IFN-o F1 GM-CSF 4 i 5 3% PBMC
B EA BEINREN DC, HAL S A :(1)iF St ]
0, BB N A B b FH T I PR YA YT s st DC g i AR
JE BEA DC e B A 77 A, R T DC e i il
#o (2l 3Rk m AR T DC R A N RE
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