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Y HLA-A2 FHPERASMNE MR IR Y DC, 45 EPHA2 B DC 2 1, Western blotting 1 FACS J7 d: 6 B Y J5 DC 1Y
EPHAZRE . DL DC TR HLA-A2 FHH: 0 PR AZ A0, BB G002 BE A S 55( enzyme-linked immunospot assay, ELISPOT )
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DC 411 PBS 41T IR ). 48 R bl 1 EPHA2 SEDIEHRG DC R, FAT A5 33k EPHA2 . 58 rAd-LacZ 1)
DC 1 PBS 4AH L, 4% rAd-EPHA2 (1 DC EH EB RO A CTL IEHEL (187 £21 Jus( 12 24 ) (18 £5 )4, P <0.01 J; S
CTL %R BRE U251 4 oA I S i 0800 (45.7 6.8 )% vs (7,1 £4.5)% ,P <0.01 1, %F H Btk B 40 M A AR08 .
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Cytotoxic effect of CTLs elicited by dendritic cells infected with adenovirus
containing EPHA2 gene on glioma cells

CHEN Hong-jie', YUAN Bang-ging’, WANG Shou-seng', ZHENG Zhao-cong', GAO Jin-xi', WANG Ru-mi'
(1. Department of Neurosurgery, Fuzhou General Hospital of Nanjing Military Command, Fuzhou 350025, Fujian,
China; 2. Department of Neurosurgery, No. 476 Hospital of Fuzhou General Hospital of Nanjing Military Command,
Fuzhou 350002, Fujian, China )

[ Abstract ] Objective: To explore the cytotoxic effect of cyctotoxic T lymphocytes ( CTLs ) induced by dendritic cells
( DCs ) modified by EPHA2 gene on U251 glioma cells, and to provide new ways for glioma immune therapy. Methods: DCs
originated from the HLA-A2 "PBMCs were infected with recombinant adenovirus containing EPHA2 full length ¢cDNA, and
the DC vaccine modified by EPHA2 gene was prepared. The expression of EPHA on DCs was detected by Western blotting
and FACS. HLA-A2" PBMCs were stimulated by the DC vaccine in wvitro. The specificity CTL activity induced by rAd-
EPHA2-DCs and the cytotoxicity on HLA-A2 " U251 glima cells were detected by enzyme-linked immunospot assay ( ELIS-
POT ) and standard *' Cr release experiment. Results: The DC vaccine modified by EPHA2 gene was successfully prepared,
and EPHA2 protein was effectively expressed. Compared to DCs infected with rAd-LacZ and PBS groups, DCs infected with
rAd-EPHA2 stimulated CTL activity effectively ([187 21 Jws[ 12 +4],[ 18 5 ]; P <0.01 ) and the CTLs induced by
rAd-EPHA2-DCs produced cytotoxicity effect on U251 cells obviously ([ 45.7 +6.8 1% vs[ 7.1 +4.5 1% , P <0.01 ), and
did not cause the cytotoxicity of its own lymphocytes. Conclusion: The DC vaccine modified by EPHA2 gene can stimulate
the specificity CTL response effectively, and can cause cytotoxicity on glioma U251 cells obviously.
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JIE I 240 R ) A RS RO IR IR AE K, S IR
R ZH 2T S AR R A A AP e AR, H A
SR TR R B6 97 3l S TR T ALY A
H T FARDIER AR 552k 5 51 3B 1 2 B U
VESRAE ALY 259 52 BEL T 11 i e s L% 245 ) 1) 2 P A
FEVAEE R P IS8 S 40 L9310 06 97 T80 A W S g g et
ZARRI S BRI receptor tyrosine kinase , RTK )J&
— R g AR I bRIC A, S LL AN M AR R AR
HF40 L 5% & ( erythropoietin producing hepatoma cell
line receptor, EPH ) % /& RTK " # K ) % .
EPHA2 g A B EPH 73§~ 52 J ) 5 B O3, e 4 22
TUAE A0 M 452 22 R0 266 OO O 4% 55 Oy T LA AR
AU AT AL HEHE EPHA2 D8 s 7l e
P RANMI( dendritic cell, DC ), il 4 EPHA2 45 5
(9 DC BE W, W4 EPHA2-DC P 175 S 1 40 i 75 1
T #REL AR cytotoxin T lymphocytes, CTL )X BT J&
U251 A MR , D I B A S e i 7 12 B
AR

1 MR

1.1 ##

#EH7 EPHA2 BN dE FIXT IR LacZ BRA BE Fh A
SEE R K I 4lifk . ¥ EPHA2 1) ¢DNA H Béidi A
[l 75 ZF AR 2K pShuttle-CMV ) CMV J3 81 T F
Ui, I 5 B 7 B 2R 3R pAdEasy-1 78 K 5 T 5
BJ5183 FfEA T At P )5 E 4, K 2 20 s 2 3 1A
TE 293 4 i o 4 2% A% B 41 R R B rAd-EPHA2.
HLA-A2 FHME AR R U251 40 A 52 56 28 (57 .
RPMI 1640 1577304 4 9% [ Hyclone 23 7] , R G
BE 15 3L 5 ( enzyme-linked immunospot assay, ELIS-
POT )i 57 & T [E Diaclone /A F], Na’' CrO, W H
Jb5 [F 7 Z 4 7], GM-CSF ., IL4 F1 LPS Ity A £ [#
Minneapolis 23 H]

1.2 DC #Hshk

Y HLA-A2 BHPE 0 £t B AR A I, 43 25 SR A~ 4%
SR, A S GM-CSF  IL-4( Z3EH PRV B2 14 1 000
U /ml, )i¥) RPMI 1640 58415575, B F 37 C 5%
CO, TANREE S FREFE 56 5 RINA LPS( 4 i
WeBESH 100 ng/ml ) KL S 471 DC, DC 55 i
J&  FDEEEIER DC IES .

1.3 EPHA2 5% % *F DC #94koh R

¥ DC & T 6 FLEEFEMT , REFL S x 10° -4,
DL fE MOL ¥ & 41 EPHA2 Ji 9% 7% rAd-EPHA2 £
37 C 5% CO, MR T B DC, 4 h JEINA
BEE RPMI 1640 56 43555 38, 4R 2245 57 48 h, L) 30

Gy 1Y y ST IR, EYLHTSE DC o EPHA2 FEH T
FRIRZEA R Western blotting F1 FACS 7 K0
1.4 ARIMRIE E I HF CTL 6971k

A3 5 FH I gt rAd-EPHA2 | rAd-LacZ ) DC K
PBS %18 DC 3t 3 415 HLA-A2 FHE 9 4a B A4 A
2N A0 L AE 37 °C 5% CO, MR T #EA 7R
AREE, I3 L AR AN SR AR EE R 1000 U /
ml {9 1L2. FH& 10% i 4= 10035 B9 RPMI 1640 1% 3%
JEH A ML R 1 x 10°/ml, /E K CTL 4508 20 il
#H
1.5 ELISPOT k4| CTL #7& 4k

Sl UGB B E TR I . A CTL 2 1 x
10°/ml, T 96 fLIGFE M P BAL A 100 pl CTL A
WL, A0E 3 NEFLIRE 48 he 25 XTI A AN CTL
IRH o LA ELISPOT 43 b AR I € B %5 H |, Ta] 42 Fz ik
CTL 3% 1k
1.6 Fefaladdh &5 iR

Ji2 SRR U251 4% 10 % B4 135 9 RPMI
1640 H5 3R FLARIME T WA AN, 20080 2 KA,
FHE 10% 4 075 A9 RPMI 1640 1% 35 3 3 4% 41 g
WHEZE 1 x 10° A~/ml, B 1 ml, T A 100 ul
Na’' Cr0,,37 CILH 90 min,600 x g #.L> 6 min, P
U3 IR IHEEE R 1 x10°/ml,
1.7 fafe b £34m DC & %55 CTL 89 545
b @5

SRHHFRUE Cr BEREE o Ke 2550 1 41 i 5 00 400 i
P IBRLA HE( E/T)100:1.,50: 1.25: 1A E] 96 fL U
RIMgH BRI 1 3 AN fL e KB AN o
ANEE AL 43 30 0 100 pl 2 mol/L HCL AT 100wl
RPMI 1640 355256, #°F-4 T 500 v/min 7% 30 s
J5,37 CiRE 4 he 1000 xg B0 10 min, B 5K
100 pl A —RPEERHAAE h, T y TR 23 0
ERAL Cr B Cr BECR (% ) =[ (L3 AH
cpm — /ML cpm )/( e KRBT cpm — fe/NRETL
cpm ) 1x100 % .
1.8 %itzan

BAGLL x £5 2, R SPSS Goi Tkt 4
AT 22550 Fl e K56, P <0.05 3 P <0.01 Fon
ZERHAAGIEE L

2 & R
2.1 @B -FiE-3F5 DC 6 S5 45

YL DC WIEACE 1), 5538 7 d B, 4
BEARHNIE K ENERIEH, 85 RER, 4
A 5505, DC 5 R



WRZZT, 5. EPHA2 HEDH IR i3 S SR AR MO 5 CTL X6 B o8 2 64 % DV

.37.

2.2 rAd-EPHA2 & # /5 DC ¥ 3% EPHA2 & & 69 kik
1E DC J&YL 4 h J5, LA Western blotting 1 FACS
Tk I EPHA2 1 3R 3k, 43 A 15 40 R 9% 5 rAd-
EPHA2 (SRR . Western blotting %5 5( [ 2 ) il
/K, rAd-EPHA2 A 4+ 5 DC A %k 23k EPHA2, [HPE
XTRE U251 4 A 1 BLAS AT, I S PR % U)K o 9
ko FACS 2553 ( & 3 )W UESL, rAd-EPHA2 1] 4y
F DC A F%ik EPHA2,

1 HEEFHFSE DC WESFEHI( x100)
Fig.1 Change of phenotype of DCs

after cytokine stimulation( x100 )

2.3 DCEGH#HAE CTL &k

J T AIE 52 Yy rAd-EPHA2 1 DC BEA S0 &
CTL A935 %, F ELISPOT HAG 4% S2 540 CTL FiriE
BUABERS A H . 25 R R W], & rAd-EPHA2 (1) DC
PETHIOR CTL IG PR BE R 20 2 =5 T rAd-LacZ 4
FIPBS 4H[ (187 +21 ) ws (12 +4).(18 5 )4 ,P <
0.05 ], 5% #R, RY rAd-EPHA2 B DC i A
BRI SERLN , A A & CTL 1 .

1 2 3 4
-
- - ..—ﬁ-actin

B2 Western blotting #illl DC Bt rAd-EPHA2
BR% 55 EPHA2 BIRIE
Fig. 2 EPHA?2 expression after DCs were infected
with rAd-EPHA2 detected by Western blotting

A:0d; B:7d A:PBS;B:rAd-LacZ;C:rAd-EPHA2 ;D : U251 cells
_ . _
21 A 2] B sl ¢ 2| D
2 = g B
153 o 5] o
2 & 2 a
- - o. ok o
10° 10" 10> 10° 10* ~10° 10' 10> 10° 10 0o 10" 10® 10° 10 10 10' 10> 10° 10*
EPHA2 EPHA2 EPHA2 EPHA2

3 FACS # DC Bt rAd-EPHA2 3% 5 5 EPHA2 fiRi%x
Fig. 3 EPHA2 expression after DCs were infected with rAd-EPHA2 detected by FACS
A: PBS; B: rAd-LacZ; C: rAd-EPHA2; D: U251 cells
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DC H3#% PBMC J5 i/ S /Y CTL X B U251
R AR R S P AR R RN, S5 R 8] 4 ) R, AL
SHE R 100: 1R, 58 rAd-LacZ B DC 2 Fl PBS
HAHLE, B Ye rAd-EPHA2 9 DC 1 FTiF $ 19 CTL
X U251 20 i B S i) 40 i R A RN (45.7 =
6.8)% vs(7.1+4.5)% ,P<0.01 ], F4b, [FHM
LT 0 CTL %F EPHA2 BFIMEGY F B bk 2 40 a1
AT, G55 R IR, 45 4 B AT B A A0
I, Y rAd-EPHA2 (1) DC 1 e 208 & CTL 7~
A AN A, X R U251 40 i AT 4 58 1) e 5
PEARIVERT X B bk U 48 L A R PE -

M

3 e

it

e 1 & A R T AR IR0 5 e S o R S o
PN S 5 A ok N BE & B PR TS, RTK 7E 40 i)
A R PR T EAE A EPH & RTK Rk
R, HR4E EPH Z R R B I 45 4 F 5
YE ¥ EPH 524K 20 8 A B 2, 52 EPHA BE 1)
EPH Z/&FR>N EPHA, 152 EPHB #7& i) EPH 2 {4k
FRoh EPHB, EPHA2 & EPHA W% 14 D324
B ges 2 A, HEUA Sy EPHAL. EPHA2 K45l
PR 5 1 2o 25 AN A%, 7 b B8 200 JR 550 0 15 55 3 s 1)
CHEL Y, S5 M BT 32 8h, AR A0 i 2R Y
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FaE ; M ik EPHA2 v 2R i AL, 2 5
A28 R SRS . LI AU e
A /N0 B it 45 P 9 e B B9 55 22 S AR 98 20 41
HHEFAE EPHA2 5 %k, H EPHA2 [ 3Rk /K
5 e () SRR B 2 ) A AR LR G, 1T R 2 A 1 i
FEIRTT I — B s

A
60 1
== PBS
S 50 [ == rAd-Lacz
S 40} =*rAd-EPHA2
2
= 30t
b=
2 20 1
o
w
10 =]
0 1 1 1
25:1 50:1 100:1
B
60
o= PBS
= 50 F —g~rAd-Lacz
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2
o 30 F
=
8 20F
wn
10 + #
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4 R rAd-EPHA2 i) DC #% CTL KIR{GEME
Fig. 4 Specific lysis of CTLs elicited by
rAd-EPHA2 infected DCs
A: Target cells were U251 cells; B: Target

cells were autologous lymphocytes
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W, DC S HHT BT & B 2 RE B 1 & BB I3 52
ZHfi( antigen presenting cell, APC ), & ELFEILTE ¥ 4R
T A0, A5 S P 0 e 6 40 it i vt SC B A
FH ATAT A g A S [ 2K i o
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O RO A RO R E3h %y, B DC
LRI IR 5 B O AR R IR T v R 4 T B AR
Mo TEAFIEANY DC LT, I e Jit i R R e
DC J& , AT LAY PR 5 2 3 K R B s, IF: i MHC-
[ KRR 250 /0 45 52 PN D RE RO, 3 H: Ao 5 0

RRETT AR DR 9 1 v D T A, A M Ry
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AT 5% F) FH RRS B 19 = U ROR il 28 T 1%
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PR B CTL X S 20 i HL A 20 i 3 3000, ASBF 98 WL 8%
T DC 3% PBMC J5 1553 /) CTL X i FiJE U251 24
JHLE) R S M A L B A5 . 2 AR R, IR rAd-E-
PHA2 DC FTif R4 CTL X5 U251 4iff
A S 4 40 7 A5 T 6T R 25 S B CTIL o R
Jo U251 A SEAR TR S R 3. S 4b, S5 [ B
WAL T 509 CTL X EPHA2 B4 [ B ik 0 40 g
(R R AV , 245 AR & 2H S 1A B S Y AR 2800

M2 B rAd-EPHA2 1) DC £ 1 A B0 &
CTL 7 A= 41 B 35 15 I, XTI 98 U251 4 i A 5 i
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FH 28 14 DC 2B b B 0088 1) S e TR 7 it T
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