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Abstract ; Objective  To study the effect of adenoviral vector expressing human IFN+y for transfecting human
monocyte -derived DC ( Ad-TFNy-DC) on T cells prolifortion and differatition, and detect the anti-colonic
cancer LoVo cells ability of actived T cells. Methods  The recombinant adenovirus vector carrying IFNvy
gene ( Ad-TFNy ) was constructed using Adeno-X™ Expession System, then it was transfected into human
monocyte -derivion DC ( Ad-TFNvy-DC ). After transfected, the IFNvy protein expression and cytokines
secretion by DC were detected with LiquidChip method , the DC phenotypes were assayed with flow cytometry
analysis , and the phagocytic ability of DC was assayed using FITC - Dextran uptake method. Subsequently, the
capability of antigen pulsed Ad-IFNy-DC to promote T cell proliferation and differentiation was detected using
*H-TdR incorporation and RT-PCR/ELISA method respectively. Finally, the ability of T cells to kill LoVo
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cells was detected with LDH release methods. Results

Ad-IFNy did not impact the phagocytic function of

DC even after 24 h of transfection. DC transfected with Ad-IFNvy expressed IFNy protein significantly stimu-

lated T cells proliferation and enhanced T cells differatiated to TH, cells, the which had especial kill ability of

LoVo cells wa. Conclusions

Ad-IFNy transfection can promote DC maturation, enhance its capacities of

antigen presentation and T cells stimulation, induce Th1 polarization and strong anti-LoVo cell immunities.

These suggest that intratumoral administration of Ad-IFNy-DC can eradicate tumors through a T cell-depend-

ent mechanism.
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y- TR (IFNy) XFR G e T30 &, HA il
o 1 S ] A0 ] A0 M o3 2R B 5 T B4R T L FE AL
(LR LA KL e R L P A R S @ B R
B o ARICE TER W IFNy 3 (5 8 1i XF B 58 4K i
Jitl ( dendritic cell , DC ) 3& % 0 3 G A9 52 Wi , A Az DC
P g AR SRR T 3k B 200 i 5 A0 23 Ak 19 52 R 35 A
B T 20 B T 45 7 9 LoVo 20 Bl 1 e 988 25 1 1E &

1 #MEMFE

1.1 DCH#THEHMHP S EMIER

Bfde iR & JE & b JE # Bk 1l S50mL, A Ficoll -
Plque™ Plus ( Amersham Bio, Sweden ) 1 CD14 #7% it
F) B0 2 0 B ( Miltenyi Biotec , Germany ) 43 & CD14°
A CD14" K Ah J4 1M 54> 2% 40 i ( PBMC) o it 46
CD14" 7@ i3, Bu /> & A PE-CD14 ( BD. Pharmigen ,
USA) #3 i J& Ui =X 40 B 10 A DU 26 B2 . R A Y
CD14" MU & 5% N AB IfiL i, 100 U/ml 7 %
%,100 pg/mL % F K, 2 mmol/L & & ft %
( Tnvitrogen , USA ) , 30 ng/mL 4 A H 41 il / &2
4(TL4) 1 100 ng/mL 20 AOKL 0 i B Wik 41 il 4€ 7%
i % B F ( GM-CSF, Peprotech Inc. UK) ff) RPMI
1640 #% 7% ¥ ( Invitrogen , USA ) T B A% 2 x 10° 41
M/ mL, T 6 L3 3%t ] ( Falcon, USA ) , 37 C,
5% CO, iR h s 15 9% DC. B3R5 3 Kb &
b7 IL-4 F1 GM-CSF

bk B R CD147 i PBMC H Je Je & #E
('nylon-wool column ) 7} & i T i 2 28 Jifg , B /b 5 48
fitt F§ PE-CD3 ( BD. Pharmigen , USA ) fric, R4l
JELASCAS 0T 20 B Ay A BE . Rl T 40 M
20 U/mLEE2H A\ H 40 it /> & 2 (IL-2, Peprotech Inc.
UK) 1 5% A AB IfiL{§ i) RPMI 1640 85 37 i # %,
25cm’ B2 F2 9 ( Falcon , USA ) 4k £ 4 552
1.2 LB HA

Ad-TFNy 8 3 24 ( Ad-TFNy-DC ) : H] {5 51 3% B
WA Ad-TFNy JR % E
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(1)UL H R4 6 R DC, LIV . LHiE R
RPMI 1640 & £, #% MOI (& 4 & $0) =50, & L
W e Ad-TFNy . (2) 9 7 55 Y Xt B8 41 ( Ad-
LacZ-DC) : LA Ad-LacZ ( 5250 = R 77, #5747 B-F 3
W i IR ) A T oG B B, (3) AR A R
Xf R4 (NTDC ) : JC i3 . T P4k & RPMI 1640 1
I WAE AR s 75 4 Y 0 R
1.3 MAIE+R
1.3.1 Ad-IFNy # % 33 DC &% 2 46 A= 2 R 04 %
Wy BEYLS 24 h, U 4E 4% ZH 40 i), ] FITC - Dextran
TR R DC A WEIIRE . Fe e )a 48 h I &
41 40 M, 4> % B FITC-CD86, FITC-CD83, FITC-
HLA-DR, FITC-CD14, PE-CD80, PE-CDla, PE-
CD11c 1l PE-CCR7 % %¢ 5% $t 4& ( BD. Pharmigen ,
USA) #5132 , 7 =5 41 B2 /% ( Beckman Coulter , USA ) &
W DC [y & B, ML/ & FITC-CD86 47 ic i Ad-
IFNy-DC , 30t 4t 5 £ 1 730 B8 ( LSCM ) WL %¢ DC JB
A CD86 Kk iy HE AL .

1.3.2 Ad-IFNy-DC  IFNvy #§ % ik #= 29 Jo B §
8 536 Ad-TFNy 52 ¢ 5 48 h, W04 40 i 85 5%k
Ve W, WA S B ¥ (liquidchip , Linco Research , Inc.
USA ) £ I % 241 DC Ks % b3 Wb IFNy, IL-12p70
FIL-10 19 &

1.3.3 Ad-IFNy-DC 3¢ T #k & 42 gL 64 &) 3 75 A
WA YL )5 24 h 1) DC, & IL-4 F1 GM-CSF 1
B R BB 5 x 10°/mL, il A LoVo 4= 4fi Jiil
LR 100 pg/mL"  4kSE 53R 24 h A 2 2%
E A 25 pg/mL,37CH F 30 min, & E DC K
1 x10°/mL, 5 T ik B3 20 B 7 96 £L 35 3% 4 4% DC:
T=1:20 RAH#, BHAKIANEF. 96 h 5
3H-TdR ( ¥ 7 FREBF 52 BT ) 8 AL R T ik 2
20 B 1) 3 B R T, TSR RS R ST = (SEERAH cpm-
Plas A S cpm) / (X B cpm- AL 8% A I cpm ) o i
156 B, 72 W BfE ik 36 ( ELISA ) A6 Vi & 40 it 355 5% 1 75 W
thOIL-2 e T R E R R - R R



342 o E g A &

CAVE

(RT-PCR) 5 55 7= 40 jg v T-bet 7Y 35 .
1.3.4 Ad-TFNy-DC &4 89 T #k & 48 e 5+ LoVo
e ey A5 AE R LLAS i LoVo 40 i #k O #E 40
Jio , FH b oJeE 440 i 2R A ) ( DL TF i HepG2 2 i 28 fi
Py AE AR H5 5 B0 X IR B Ad-TFNy-DC i i
PR B T 20 1 Sy RN A0, i R AR A R, DAAKCRE [
(E:T) 23500 2001 #1501, B2 i & B B i 12
[ ( cytotox 96® non -radioactive cylotoxicity assay kit ) ,
Promega , USA ] 4l T ik L 40 i Xf LoVo 4 Jifd Y 4%
B3R, TSR A AR [ R A A = (SR 435 L OD -2 L
400 A % OD-#L 40 g A % OD) / (#E 40 Jfa i K OD-
LM A% OD) ],
1.4 ZitzaE

JIT A R DL R = R 22 (% x5 ) oo ]
spss 11,5 STt BP0 b o 45 5250 20 22 [] A9 L AR
B R J7 22 53 B A 2 21 3 B0 ) 2 LG A
P<0.058 254 B&EME.

2 % X

2.1 DCHTHEHMBEHE S EMESF

CD14" i) PBMC 4fi i 35 92. 4% . DC i & &5
FRH 3 RIGHBE T nl UL 40 M8 AR B, K/ —
B, A B A0 R 4 R A R o A0 e i 2 s BB R
RAMU . BEFREE 6 K, 45 5 2 09 40 il B0 5 o B
A B DR SR WL, 06 B R S B AR SOIR A0 i i
RIRH, Je e B & aifb 0y T bk B 40 i 4 B 3k
94.8% |
2.2 Ad-IFNy #BEFEDCHEFEIN MR E

WOt 3 R AR B W 88 FITC-CD86 43 i 1Y
Ad-TFNy-DC , W] UL 20 Jf B5% 1 A5 B i 09 & 6858 O,
H 2 1H A W S oSk (B 1)

% 41 DC [ % WE B /1. Ad-TFNy-DC 41 Wy
(80.83+ 7.98 )% , Ad-LacZ-DC J ( 82.57 %
6.95)% ,NTDC J (86.23 +4.90) % , = % [i] 2
RIS ENL(F=2.31,P=0.13) (El2),

%241 DC op 3L ] ¥ 4y F CD8O F1 CD86, F %2
HAMATESE AW HLA-DR LA f CD11c (3R 541
EFF 7R B = KOF, CD14 N IRFRGk o 5 Ho At w5 21
FA F , Ad-TFNy-DC 4t CD83 1 CCR7 14 3% 35 W
W FJR M3 CDTa By 2 3k ) B & B AR (P <0.05)
(E3). FiRek A A4E Ad-LacZ-DC Fl NTDC 41 [a] W
TR ZER(P>0.05),

2.3 Ad-IFNy 35 DC 4 4 B & F 43w B9 32 Mg

Ad-TFNy-DC 4 1) DC Bi 5% F W b A IFNy 1)
Rk, HHRR R F ST WA (P<0.01)

(B 4) ., Ad-IFNy-DC 41 55 3% & 7% W b 1 58 50 7%
(28 M A IL-12p70 () R 35 W W] 8 & T Ad-
LacZ-DC 2 F1 NTDC 2H 5 1y 410 i % %5 19 44 Mo o+
IL-10 B3R BN B AL TR WA (P <0.01) (A
4), T Ad-LacZ-DC £ F1 NTDC # py IL-12p70 Fi
IL-10 (Y REZF ML R EFEZEL(P>0.05),
2.4 Ad-TIFNy-DC 3t T 40 B &9 %l % 1€

Ad-TFNy-DC f& 3 T 4i ffd 3% 55 /Y 5e 7 9] 2 o
F Ad-LacZ-DC #1 NTDC(P <0.01) (W 5) ., W
HZ I JE WY 2% S5+ (P >0.05), Ad-IFNy-DC
F A T 40 235 T-bet 9 K F B B & F Ad-
LacZ-DC F1 NTDC | 3 f9 T 4B (P < 0. 01)
(E5); Ad-IFNy-DC H| i) T 40 fg 73 i 1L-2 (1
He £ B B & F Ad-LacZ-DC F1 NTDC |34 () T 41 ffg
(P<0.01) (K 5), PiLl DC HI¥# T 20 1) g
7 Ad-LacZ-DC Fl NTDC 4 =z [b & W] I % %
(P>0.05),
2.5 PhEHmIR B &M Ad-TIFNy-DC #iF 8 T i#

B 40 ff1 X 45 B% & LoVo 40 B 9 3% 15 1€ B

LL LoVo 4 Mg #t J5L B, Ad-TFNy -DC 5 1k (1)
T 20 i XF LoVo 4 fl i A %45 E: T =20: 1 1 E:
T=50:1H4%K(42.15+2.70) % F1(51.32 =
5.01)% , %% & F Ad-LacZ-DC #1 NTDC 41 (P <
0.01) (& 6);ifi Lk HepG2 4 its it J5 3 i i}, Ad -
IFNy-DC 75 AL B T 9k 2 40 i1 x5 LoVo 40 i 19 4% 15
RAEE:T=20:1 M E:T=50:10%%K(6.11
+1.821)% F1(6.62 +1.98)% , 5 Ad-LacZ-DC
1 NTDC 2 AH Lk JC 2 3% 22 5% (P>0.05) (K&l 6),
Ak, LoVo 20 M it Jit o o B, 25 41 19 2% 15 36 1 W
5 T HepG2 4l g Ht Jit of i if (P < 0.01) (&
6) .

B 1 FITC-CD86 Fiic iy 1 #2545 8 K i DC ( LSCM x
2004 |1 x400)
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d 1Y
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23.3% 8.4% 84.6% 57.9% 95.0% 37.6% 88.0% = 5.5%
£ g g £ E £ £ £
NTDC (5] 13) o v o (3 [ (5
[i] M1 ;_5 M1 [_E M1 LE M1 LE 1 LE M1 LE M 1 u?]
O (e, , (1o e 0 g 0t M
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FITC-CDS) PE-CCR7 FITC-CDS6 PE-CDS0 FITC-HLA-DR PE-CDla PE-CD1lc FITC-CDI4
3 HAMRNTEEE YT A PBMC SRR DCs SRAY 500
=~ = 600
= 16 = 30 =
% 14 2 25 | T = 500 T
Q12 &) I
210 | Sy g 400
[} — o
T 8 S 15 | < 3001
26t 2 2
= al S 10 O& 200 [
A | T L
’?‘b 2 B SI) é 100
20 ! - - 'IJ 0 0
= I L N - N I N
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B4 Ad-TFNy-DC 5537 _Bifih IFNvy [ 250 04 A 14 7

. Ad-IFNgamma-DC; L:Ad-LacZ-DC; N.NTDC
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B 6 AN R B Ad-IFNy-DC 5 AL T 41X LoVo AN 4% 13 1

3 i i

DC J2& & N Dy fig B o K9 & — PR30 it 3 2 2
Ji e a8 R B T AL T IR 45k 40
M 57| B2 R 48 35 Jt K B 98 S INE , DA T A58 HG iy T 958
FUREIE T P B8 ) W e e e Y 0 kA
IG5 DC H AR M & R, vl F DCAE Sy — F 44 550
BB I R S e T UK O 40 B A IS Ak, OF SR B s
G BE LRI R AT RES

DC /)43 1622 4 I3 TG & DC 3 ok i # DC Ff
FN A DC By FE . — kUL, R B DC %I AR
A DC 7 B — S W o R T o«
(TNFa ), IL-1B8, IFNa, IFNy F1 §f %] 3% £ E,
(PGE, ) 5 19 | ¥, A& S5 B 7x, ¥ 4§ Ad-TFNy
J& , IFNy 25 FLRETE DC 45 31 &5 K S /9 & 5k 8] i
Ad-IFNy-DC 3 1 & & /K F f CD80, CD86,
CD11c fl HLA-DR ik, ® 2 DC B 45iC 4 CD83
M CCR7 fEH R R WA BN LM, R
DC 7y WKy TFNy 22 F BB VE N —Fh B 20 W ¥,
fE—ERE LR DC W RB BB, RS H
il 2% 2 1 T 5 IFNy fE 41 53 DC 849 45 18 A
— ', XA Ad-IFNy 5% e B E R DC 3% i 3t
R oy F FE A LA ENE LAY (MHC) &8
KA #E DC B BE 1), KA B T DC Jm) T itk I 40
fAL s v s G B (5 —1F5) M —fF9 , A8 T

PEHE T 20 B A 3% 5 TG £k o

BN, e Y Ad-TFNy J5 24 h 4, I 9% 7 19 5%
Yo J H BT 5 3 ) R0k B OR B 8 R i DC Y A
Wi T RE , ML 25 SR e TR Y 5 24 h 45 T DC $it
Ji s B R TR

1ERE A B 98, 28 R BLZE W i LoVo 4N Jifd
4 Y1 i 24 B BOBUR DCOFT IS AR A9 T 40 i X i Bk
AN A I S A R RO (B SR R o L
ARBFGE T, 2B H FUOK LoVo 4 i Ak i 4 2 i 2L i
Y1 LA BCH g IFNy & 4 1 DC, 45 1 & 3, Ad-
IFNy % Yu g 5 35 48 & 0 st of 5 19 DC 4 306 40 Al R
T IL-12p70, [A] Bf 3 A 2 2 08 2> 1L-10 4 43 i o
IL-12 J&—Fl B A 2 9 98 5 A0 G0 2 0 15 T RE 19 £
AN PR 7, BESR 5 T 40 L A0 4R R 5 (NK) 41
JiL A 3 5 R M, 5 S IFNy, TNFa, IL-2, IL-3,
IL-8 DA K 4 ¥ il 3% B 7 ( CSF) 19 A B, I A i 3%
MRG0 AN B R EL A0 e e — Rl A A T
R G g R A s S N, BE BB ORI G ML iE R
CD4" F1 CD8 ™ () 1 7Y 41 it 34 5 , F i Jt 2h % 5% vk
Tk B 40 M B2 B O 40 Th2 40 B i 2k kT L i
IL-10 WU 68 BH 5 DC /) 43 1k B2, 90 #1 DC 7 i g
PIRAE N IE IL-12 #9757 A DL K S0 3 o 7 L 36 I
g3 FF MHC 1T By 223k, JF e il Th1 #4940 fg A+
(7= A2 R T 20 B BE . A i IE , IL-10 38 fE
R e S L g B BT R, Ad-TFNy fE %
5 DC 43 b TL-12p70, # ] DC 43 W TL-10; $2 /R
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Ad -TFNvy 15} 1’% i AT B‘% S A g 2 i [a) Thl %Y ﬁ:}» 1k , trifugal method for simple and highly efficient adenovirus - me-
Jit T ¢ v T diated green fluorescence proteingene transduction into human

H gﬁ H]’_}iiﬂ E‘/J{/nﬁ' HE] E@ {ﬁ I\i - R N monocyle—derived dendritic cells [ J J . J Immunol Methods 5
AN A I TR o X — S5 R ATRE SRt DC FRIAAY IFNy (37 gtk M0 W00 40 I A 0 B 0 B IR 40 I X
B E D RM, tA] f8 2 TFNy {2 #F DC g 24 5§ JTF 95 HepG2 20 ML A% fh i (R SR BF 58 [ 1], 4R 74 IR 2,

2007,22(1):18 -19.
[4] Steinman RM, Pack M, Inaba K. Dendritic cells in the T-
cell areas of lymphoid organs [ J]. Immunol Rev, 1997,

YA TL-12p70 &5 40 g B 5~ 20 3 i 3 2 o Sk,
Ad-TFNy-DC f& b & T 4 i X T-bet Fi1 IL-2 fiy 3

KL RN BB T 40 1) Thl 434k, A F 156:25 - 37.
:j:-‘g%%’i HOEE A 7 B0 40 i ﬁa;ﬂi‘ . [5] Lodge P, Jones L, Bader R, et al. Dendritic cell based im-
2e o 0 s e oy ) munotherapy of prostate cancer ; immune monitoring of a phase
ZISE}I:?L ik K })b 5 E it St {H B Ad I clinical trial [ J ]. Cancer Res, 2000,60 (4) :829 -
IFNy-DC 3% A6 (% T 9k 2 48 i F Ji e 4 A A 0 8 1Y) 833,
e R E R, iZ /E 9 T Ad-LacZ-DC 2 fil [6] Pan ], Zhang M, Wang J, et al. Interferon-vy is an auto-
NTDC 4H % iR Ad-IFN'y-DC ,T/E i‘l ﬁé‘ ﬁ % ?‘Iqj Al ﬁ crine mediator for dendritic cell maturation [ J ]. Immunol
N N N N Lett, 2004, 94(1 -2): 141 - 151.
Sl R B T 4 B T , S
)‘i j:ﬂz = T 2 E@ EI/J :bL HEIJ Eg ﬁa & }i m P2 j\j :LE ﬂ} Eﬂ: [7] Rodolfo M, Colombo MP. Interleukin-12 as an Adjuvant for
F HAE R T RE I DR L B2 A T AR A cancer immunotherapy [ J ]. Methods, 1999 ,19 (1) .114
-120.
S5 3k [8] Bellone G, Turleti A, Artusio E, et al. Tumor-associated
[1] BER, 2526, XUOR X, 2. (R A e i m AL A y T transforming growth factor-beta and interleukin-10 contribute
ﬁ?éﬁt}m Eﬁ’ I ;Fﬁ B ’ft Tl L E AN to a systemic Th2 immune phenotype in pancreatic carcinoma

FE.2006.25(6) :771 =774 patients[ J ]. Am J Pathol, 1999 ,155(2) :537 -547.

[2] Nishimura N, Nishioka Y, Shinohara T, et al. Novel cen-

ATEBEREELE RS

N TP I A RCR O SRR ) S B R R T 2008 45 1 1 HORIESUS MU M4 S MAE AL . iF
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755 B i i
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A S

2. mCEEBNRT, BEREAS 0 BT R, T IR ] S R AR AT

(1) i AT 3L A o ‘

(2) MAEE . AR NBRE G E FRNZ S A EES, S VEEE AT LR G i 42 B,
BAR T ERE, W% S0 n M AFF RS TR S 5 0 AEH G, FR — PR INAEE " Gt N T,
RIE—TMMEERRGEH A SR, N

(3) = R Hm LAl RAESE R Sy ENE| TS /PACS %7 W] LU ¥
Fﬁi‘l‘u;%ﬁ%ﬁ%%iﬁ,%ﬁ HEXMWTFTHRKFEPHRA(BIEEESSS) ; WRGZ24N GRS 55T Fxl
(S 7 o

(4) WAL, HEESAZE—CEZAa SR, Reat mm” ., B8 TF—%".

(5) 41 o3 S0 5 Il F 2 e )

(6) MR8 28 G5 £ /1 16 AH I AR I ef s A9 22 [l bk ol £ HE 72 19 % 5K, o nl LA o BR S F—20 7 G A R 1R B
A R 0 5 0 M, s B 3 PG I ik Tt AR L,
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