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Ad5/F35-MAGE-A3 Wi R EX EZEEE DC B EFE T B9 22 i

ke AT KRS, BRE (1. MAE30T ER ShTaliSy e A FihTmBa i, L% 100071 ;
2. AH RS ER higA, i 44 321000 )

[(# E] 8@ s A BZRAEH R 3( melanoma-associated antigen 3, MAGE-A3 ) 5 2H 5/35 &0 2( adenovirus
serotype 5/35,Ad5/F35 ) , LI FEN-F 1Y MAGE-A3 2 3RiA N MR 308 o W SR A1 IE( dendritic cell, DC )Y BUFIJA T-HY 5
Wi, 2 o PR Y R I v 1 MR T AR A, g e R L R R A I 602 B 1 R AdS/F35-MAGE-A3. %38 411k A
Western blotting £l Ad5/F35-MAGE-A3 JERYLGHaRRE A R E R BRI B E DC T MAGE-A3 KB M52, i 2040 i AR A
W AdS/F35-MAGE-A3 YL B R U DC ORI TR . 4 & R 78 A MAGE-A3 B FE 4IRS 400
B M UL AdS/F35-MAGE-A3 S5 B 8 7. 94 x 10° TU/ml. Ad5/F35-MAGE-A3 J8Z i 42 i 1 BE AR i s
DC H MAGE-A3 fJik( P <0.05 ), A0 B 28 B DC H MAGE-A3 k[ (0.3352 0. 1272 )us( 0. 4672 +0. 0704 ),
P>0.05]. Ad5/F35-MAGE-A3 4L )5 2008 B35 DC 2Ll 4> 7 CDSO[ ( 20. 42 £ 0.58 )% ws( 10.22 £1.04 )% .(8.95 =
0.2)% ].CD86L (85.3 +3.98 )% vs( 39.85 +2.86 )% .(34.1 +4.32 )% ]F1 HLA-DR[ ( 86.87 +4.36 )% vs( 63.68 £3.15)% .
(60.69 +4.81 )% JAYFIAN B & FFAMEXT AL 2 X R ¥ P <0.05),(H DC AT-F LR E2ER (1.18 £0.09 )% vs
(1.09+0.11) % ,P>0.05 ], % #: @0 0 520K Ad5/F35-MAGE-A3 REAS 0 A00%E Ye BB 2200 R34 11 DC, SR YL J5 R B2 iy
MAGE-A3 7E DC H13R35 , BRI HE DC 1y s, Jo i B 40 M s /e .
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Construction of recombinant adenovirus AdS/F35-MAGE-A3 and its effect on
maturation and apoptosis of dendritic cells in patients with melanoma

Zhang Xiaoying', Xu Han’, Zhang Bin'*, Chen Hu'( 1. Institute of Hematopoietic Stem Cell of PLA, Hematopoietic
Stem Cell Transplantation Center, No. 307 Hospital of PLA, Beijing 100071, China; 2. Department of Hematology, Cen-
tral Hospital of Jinhua, Jinhua 321000, Zhejiang, China )

[ Abstract ] Objective: To construct a recombinant adenovirus Ad5/F35 containing human melanoma-associated antigen
3 ( MAGE-A3 ), and to observe the effect of adenovirus-mediated MAGE-A3 overexpression on the maturation and apopto-
sis of dendritic cells ( DCs ) in patients with melanoma. Methods: To choose the adenoviral vectors with the highest trans-
fection efficiency, and then to construct recombinant adenovirus vectors and packaging adenovirus particles Ad5/F35-
MAGE-A3. Immunohistochemistry and Western blotting were performed to detect the influence of Ad5/F35-MAGE-A3 in-
fection on the expression of MAGE-A3 of DCs in healthy people and patients with kidney cancer or melanoma. Flow cy-
tometry was used to detect the effect of Ad5/F35-MAGE-A3 infection on the maturation and apoptosis of DCs in patients
with melanoma. Results: The recombinant adenovirus vector containing human MAGE-A3 was successfully constructed
and adenovirus particles Ad5/F35-MAGE-A3 were packaged with the infective titer of 7. 94 x 10° TU/ml. Ad5/F35-
MAGE-A3 infection improved the MAGE-A3 expression of DCs in healthy people and kidney cancer patients ( P <0.05 ),
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and it did not affect MAGE-A3 expression of DCs in melanoma patients ( [0.3352 £0.1272 | ws [ 0.4672 +0.0704 ],
P>0.05). After Ad5/F35-MAGE-A3 infection, the co-stimulatory molecule CD80 ([20.42 +0.58 1% wvs [ 10.22 +
1.04 1% ,[8.95+0.2 % ), CD86 ([ 85.3 +3.98 1% wvs [ 39.85 +2.86 |% , [ 34.1 +4.32 ]% ) and HLA-DR
([86.87 £4.36 1% vs[ 63.68 £3.15 1% , [ 60.69 +4.81 ]% ) which expressed on the surface of DCs was significantly
higher than that of the negative control group and the blank control group ( all P <0.05 ), but no significant difference ex-

isted in apoptosis rate ( [1.18+0.09 1% vs[ 1.09 £0.11 ]% , P>0.05 ). Conclusion: Recombinant adenovirus vector
can efficiently affect DCs. Ad5/F35-MAGE-A3 infection may not affect the expression of MAGE-A3 of DCs in melanoma

patients, and promote the maturation of DCs without obvious cytotoxicity.

[ Key words ] melanoma-associated antigen 3; dendritic cell ; adenovirus vector; melanoma

N ZR A EPT)R 3( melanoma-associated anti-
gen 3, MAGE-A3 )J&— i Jgi- 52 ALPTJR( cancer-tes-
tis antigen, CTA ), J& TR FIEAH CHUR K, FER R
Jed I TS g S5 R e R N i TR A Rk
J2 R 2 B b B A REHTED 20 L MAGE-A3 Ol
A5 AR 2R 41 L ( dendritic cell, DC ) ¥ 1 75 i 8
YT ISR A PRAF S 0 R A R . H
i, NSRRI TR 8412 N T DC e v i il
HEARAVELF R ROGHH T B = S R
EEHFREBIT . REBEREIZLL S RS
#2( adenovirus serotype 5, Ad5 ) A Al ¥4 & Y, (2
Ad5 X DC 3 L 2 P 00 ) R e A A
ARG, BRA T H R, PR X AdS AT H0GE . A AdS
PILFAETBR AT T 20 KA O BRI 8 AdS/F11p Xt
T IR 4 %) A ) P B A P AdBS Y EF AR
FIiE AdS, i1 H e B 5 204 AdS /135, 7]
A AR X DC S 40 G R e R AR 9 i
Haadt S o st B 055 — AU AdS B fK Ad5/F35-
MAGE-A3 R 1] R 5 41 T 19 MAGE-A3 i 384
BRI DC EAFA T8y 520, S H N T DC
P22 BT )l B B LG AR

1 HREE

1.1 EZ3XA7 A AH

Bht N MAGE-A3 Hitik Il H 3£ [E Abcam 2 ],
HRP #RICH LR TG Piik 38 F 7 25 4
HAlGHE At 2w EYHERARAH,
FITC Fric 9 Hi e 1gG HLiAE A 32 [ Biolegend 2y
), thGM-CSF . rhIL4 Fl thTNF-o 1) [ 2% [ Pepro-
Tech EC 74\ %), CCR7-PE. CD80-PE. CD83-FITC .
CD86-FITC , HLA-DR-PerCP Al CD11c-APC 1y [
2 BD A H], DMEM #5325 i 2R 1l i 340 [ 56 5
Thermo A &), TCIMLIE R 73 X-VIVO 1 H %1 Lonza
OS], FARRE FE AR AdS/F35-EGFP( 3% YL % BE
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J 1.8 x 10" PFU/ml ). Ad5-EGFP ( J8& 4 iiif & Ky
1.5 x10" PFU/ml ) ¥ i A< 0 1F PHEE B AR A BRA
AR FA AR B AR AdS/F11p-EGFP( JE Y ik
JER 1.5 x 10" PFU/ml ) FH 2255 B 4 Bh24 B i 5
RS SE R4t , AR BTRL pOTB7-MAGE-A3 i 4%
FARAE, R TR pDC316-MAGE-A3 [ 4T 1 [ 5L
FARABRA w7
1.2 DC #35k

L2 53 2 MR A A BRE N | P 3390 R B 9 R
SN LA 50 ml, 28 Ficoll 43 41 I B4~ 2% 40 i
( peripheral blood mononuclear cell, PBMC ),k 2.5 x
10° >/ml 4L INA 12 FLARH , SEFLAN B 1 ml,
A 37 C 5% CO, Higefhrh AT 4555 Wi kBE 2 h
J&i , N thIL-4 50 ng/ml .rhGM-CSF 100 ng/ml, 4££E 4%
F272 hy 553 KA 5 KE I, 55 7 RIS LA
DC, FFAaill
1.3 3¢k BB R X 20 fe KA 0 = FF I A
BT DC 094 e &

£ DC 153555 5 K, 4 Sl AR TRl 52 45( mul-
tiplicity of infection, MOI ){E ( 200.500.1 000 ) ¥
Ad5/F35-EGFP  Ad5-EGFP K Ad5/F11p-EGFP 3 Ff
JIG 7 B ML YA BN DC, 5 B AL YLl 28 (4
WA, Bl 3 M E AL, HYJEE T 37 C.5% CO,
BiFRF T RE 9% 24 b, 818 9O BB WA DC
EGFP YA THHARE. W, 4S8 T EP 4
WL BLODFEE BTEW, B4 N 200 ~ 300 pl PBS H
2, i A ARSI = i B AT DC Y e
RO PRI Y ROR I R A AT R — 2D 5L
1.4 Jo% 3 AR AdS/F35-MAGE-A3 #9#i& 5 9%
EX T AL E S

R NCBI 42 it 19 MAGE-A3 3 N ¥ %1
( BC005963 ), 3¢ H B =8 A= ) 15 AR AT BR AN ml e
#H AR TR pOTB7-MAGE-A3 , 1% Jfi % 28 PCR 3175
[ 945 bp ZE45 1) MAGE-A3 3R F Bt ol 28 28 12 it
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K pDC316-mCMV I, 345 B 9 2 204K Ad5/F35-
MAGE-A3 . R FE 7% 46 K I AT I DHS o, BH P 52
B KA 77 5 HE BUTORE , 28 XUREY) L PCR A e 46
W (R B A #ER8  H By 3k Y 23 B 3 3R 1K
pDC316-EGFP 1E Sy X B, 44 22 4 119 BR 9 2 281K
Ad5/F35-MAGE-A3 575 I 9 5 24K pDC316-EGFP
AT IE FHIE PR A Rl T B A B d i e e 5 4lifk
1.5 % 0& 540 kA AdS/F35-MAGE-A3 &
F 5 DC + MAGE-A3 &k 89%h

AR 5 RAMAEREN B o MR R R
FH DC LA 1 x 10° 4~/ FL A% B B fp T oS LA,
YL DL MOI =500 BEYLH B AL AdS/F35-MAGE-
A3, R % e 4 AN T Y 1 UKL, PR AL DC B B T
37 C 5% CO, HFFaHHEFR 24 h,PBS VRiFJIF B &
HBIS B CUR RHL 25 4 TRAEIE TR Fro 4% BEGE
FHR 25 A D) & U BH E AT Sse Ak e 5
T Y L RA B Y 21 4543 G AL, 43 3] Sy SE 56 &4 9
PEXT IR . SCIR A RPN IHT MAGE-A3 $T{K
(1:100 ), BIPEXS B 40 ] PBS 08 —4i. &JG¥k
AE T BB N MAGE-A3 1933k, 3 PPI
6.0 BT EDCR EEE .

1.6 Western blotting # Ad5/F35-MAGE-A3 & %
st A DC F MAGE-A3 & iA 69 %@

BigR 245 5 RIUfERE A DC LA 1 x10° A~/FLAY
AT 6 FLAR, SEEZH LA MOI = 500 JEE L 55 75
Ad5/F35-MAGE-A3, 15 B A i Y i X R4, 41
DC ¥J'8EF 37 C 5% CO, FEFEFEHE:F 24 h J5 R
£ DC, RPUBE A IF e i . JAHEER VR E A EK
V- 117 SDS-PAGE , #E 11 4% # % PVDF B | ,5% flii

R E A . A RITAMIPT MAGE-A3 & H ik
(1:100 ),4 CiE#, TBST Pk 3 . Sl A HRP ¥z
WM =H( 1:1 000 ), = i S W, TBST PE¥H 3 K.
ECL &, IR 5% , 5 o
1.7 AKX e R0 % AdS/F35-MAGE-A3 x¢
A EE DC ARG Y

B S RINBRBEE DC,LL1 x10° 4/
FLAY S BEHERD T 6 FLAR, 73 S el BRPE X B 20
230 IRZH . S B 2H LA MOT = 500 8% % i 9% 5
Ad5/F35-MAGE-A3 , BH ¥4 % B 2] J& YL 25 (3 I3 9 oF
pDC316-EGFP, %5 (X B2 DC AHATATALFE . ¥ 3
HDC ETF 37 C.5% CO, Fgifib 4% 24 h, SR
JE A thTNF-o A i W 33. 3 ng/ml, GRS H%
7748 h JE IR 3 A4, 25 1 x 10° 4~ DC 48 T
4NEP BN, B 14 EP AT E A Es XTI

B 2 A EP 45 NI A PE-CD8O 47t 1A fil FITC-
CD86 Hiih, % 3 4~ EP B NI FITC-CD83 HriAk Al
PE-CCR7 #i/4, 58 4 4~ EP & NI A PerCP-HLA-DR
PUIRFI APC- CD11c Pifk, i T EJEHHE 30 min,
F PBS b ik, H &, Ui =X 4 R Kz AdS/F35-
MAGE-A3 L%} DC F AR .
1.8 X 2w KA m 4 4 Ad5/F35-MAGE-A3 t
2 &y EE DCATHH R

FARES 5 KRB ZREEE DC, LA 1 x10° 4/
FLEERD T 6 fLAR Y, 43 SC U0 2 | M RR 2 Fn s
X RRZH , SEEGZH L MOI = 500 J& YL s 3 Ad5/F35-
MAGE-A3, [ X B 4 8% gL 25 11 iR 96 # pDC316-
EGFP, 25 [ B2 DC A AT AT 4b 3, Kr 3 44 DC
BT 37 C.5% CO, HFFMPHEFE 24 h, RIE WA
thTNF-o¢ ZA W 33,3 ng/ml, 4kLE 1755 48 h
JEUSSE 3 A, BT x 10° 4> DC, A PI 4L fq,,
HEOEFRE 30 min J5, A PBS vk A, N4
Kl Ad5/F35-MAGE-A3 /&YXt DC T HI5E 0
1.9 %itsam

THEEAELL « +5 FoR, R SAS9. 1 Gt
M IR LR ¢ K, DL P <0.05 Ron =R A
Bt #m .

2 & R

2.1 FLMFHFBAR AdS/F35-EGFP &4t DC

PG B B T ULEE AdS/F35-EGFP ., Ad5-
EGFP } Ad5/F11p-EGFP 3 Fift i 2 i i 45 26k 1A 5 e
) DC H' EGFP 3Rk, FE W (A0 IR T, vl DL
ST R S AR SRR Sk O, B MOT A Y3
T, SR s g . R ] DL 72 AR R MOT (.
AT Ad5/F35-EGFP #4411 DC 2R Bl 1),

WAL MAE I EGFP FH A 20 j L 451, 45 5
RC B 2 ), 3 FE A B FE UAXT DC IR YL A5 3R AR
B MOI {H AR i34 k(P <0. 05 ), ZEAH[F] MOI &
T, Ad5/F35-EGFP YL R B i o FEMOIL =
200 i}, AdS/F35-EGFP #H () B YL 5 R Bl g 2% & T
Ad5-EGFP 41 Fl Ad5F11p-EGFP 41 [ ( 60. 68 =+
3.76 )% vs( 0. 15 £0.03 )% .(0.58 £0.32 )% ,
P <0.01 J;7E MOI =500 i}, Ad5/F35-EGFP 4H 1t &%
Yeh Rk B fe [ (87.31 £6.85)% vs( 0. 67
0.14)% (2.47 £0.47 )% ,¥J P <0.01 |, JfFH.,
Ad5/F35-EGFP 417 MOI &y 500 A1 1 000 A} Xf DC
SRR 1Y) 25 5 TG 12 L[ (87.31 £6.85 )%
vs (189.77 +3.08 )% ,P >0.05 .
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Fig. 2 Transfection efficiency of three kinds of adenoviral vectors transfected into DC with different MOI values
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Fig.1 Expression of EGFP in DC after transfected by three kinds of recombinant adenovirus vectors( x 100 )
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2.2 RIHMEZTAFTHRIAHE pDC316-MAGE-A3

P EY 51 F pOTB7-MAGE-A3 b gk 47
PCR, /=W 28 B HE W 6 IEE FEL UK, 7E 950 bp A0 W] L7
W 271 , 5 MAGE-A3 3£ K H % R B R /N AR (B
3 ); EAL TR pDC316-MAGE-A3 28 Bgl 11 Fl Sal 1 W
1)) , 75 945 bp F15 800 bp AL AT UL H Y 3L [
FrBO R Bk pDC316 A BR( 1K 4 ), 5 Tl 4%
— 3, MPEER BN, SRR MAGE-A3 3L Bk
945 bp, 5 GenBank WSR I b5 79I AH A . 2lifk )5
) AdS/F35-MAGE-A3 5 41 Jif 95 75 W0URL Ik YL 7%
TCID,, =7.94 x 10°IU/ml.

bp M 1

B3 MAGE-A3 EEFEHK PCR £E
Fig.3 PCR identification of MAGE-A3 gene fragment
1:The vector plasmid pOTB7-MAGE-A3 ;M : Marker

2.3 Ad5/F35-MAGE-A3 B R¥vh L4 %%
DC P MAGE-A3 & £k
GRS AR 25 5 T 5 ) B, fdt R A

Untransfected groups

Control

Healthy

Kidney cancer

Melanoma

Experimental

DC HRFRIE MAGE-A3 $1J( 0. 0447 +0.0083 ), '
i DC /K- A MAGE-A3 $iTJ5( 0. 1025 +
0.0335 ), M B E /£ # DC h %5 MAGE-A3 ¢
J7( 0.3352 0. 1272 ). ¥4 Ad5/F35-MAGE-A3 7]
DL 35 v £ e A 0. 3716 + 0. 0988 ). 5 i i
(0.3731 £0.0958 )DC 1 MAGE-A3 f#ik( ¥ P <
0. 05 ), 1fif X & ZE 98 £ & DC "' MAGE-A3 ik
(0.4672 £0.0704 )JC i 52 M( P >0.05 ),

Western blotting #i Il £5 5 ( & 6 ) o, % YL
Ad5/F35-MAGE-A3 f{g A DC Hr] DL UL 3 78 A
43T Bk 35 000 4 MAGE-A3 & [ 19 /& 21k, %F
WALHAEIZ AN %A MAGE-A3 Rk,

4 FEAHFHK pDC316-MAGE-A3 §)
Bgll/Sal 1 MEBLNETE
Fig.4 Identification of recombinant plasmid
pOTB7-MAGE-A3 by Bgl 11/Sal 1 double digestion
1:Shuttle plasmid pDC316-MAGE-A3; M : Marker

Transfection groups

Control Experimental

5 Ad5/F35-MAGE-A3 Bi{2 i DC 1 MAGE-A3 KJ3RiE( %400 )
Fig. 5 Ad/F35-MAGE-A3 transfected promoting the expression of MAGE-A3 in DC( x400 )
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2.4 Ad5/F35-MAGE-A3 B st 2@ %% DC £ M DC WT- RN ERLGEITFEX(1.18
4 % v 0.09)% vs(1.09+0.11 )% ,P >0.05 ],

i A A I 45 5’ 7)) o Lﬁlﬁﬁﬁﬂﬁ
ZH A28 (6 BB 20 M H , Ad5/F35-MAGE-A3 &4t 5
DC 2 i 3L 3] 3 4> F CD8O[ ( 20. 42 +0. 58 )% vs
(10.22 +1.04 )% .(8.95 +0.20 )% ], CD86
[(85.3+3.98)% vs (39.85 £2.86 )% .(34.1 %
4.32)% | il HLA-DR [( 86. 87 + 4. 36 )% s
(63.68 +3.15)% .(60.69 +4.81 )% JHFiAM T
T ¥ P <0.05),CD83,CCR7.CD11c K AT
BEACP >0.05), IEHSCE A DC Y R E &
TXTHRA
2.5 Ad5/F35-MAGE-A3 B R¥ve 255 & #
DC &8 =

AL AR ISR K 8 ) B, SLie  Fxg

M, (x10%)

40—
30—

20—

Bl 6 Ad5/F35-MAGE-A3 B2 DC
MAGE-A3 Ky &£
Fig. 6 Ad/F35-MAGE-A3 transfected promoting
the expression of MAGE-A3 in DC

M: Marker;1:Ad5/F35-MAGE-A3 ;2 : Control
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Fig.7 Change of the phenotype of DC after AdS/F35-MAGE-A3 infection detected by flow cytometry

A: Blank control; B: Negative control; C: Experimental



