HRE P A IR 2% hup: //www. biother. org
Chin J Cancer Biother, Jun. 2011, Vol. 18, No. 3 . 285 -

DOIL: 10.3872/j. issn. 1007-385X. 2011. 03. 09 o SEARAET .
CEA mRNA 5% 3 1) B #A 89 54K 40 B 4k 5M % S5 M g/ A

WE  Es REE MR AL THhRAF PRBERER AT, Sk KA 130033;2. EHRKFH
e AR IREKHE, 4 KA 130021; 3. sHhKF PEHFERER R AA, Sk KA 130033; 4. EHKF
PHBRIEER POSBHET, E4 KA 130033)

[ ZE] HHY: P AR AN 57 1 9 A SR carcinoembryonic antigen, CEA )mRNA o e A 3 2R 41 BI( dendritic cell,DCs ),
WLEE ARG S (R BRI VE T . 7V : GM-CSF .IL4 \TNF-o fKSMA S i34 DCs I % . #%E pecDNA3. 1-CEA
Ak RANE RN CEA mRNA, B 2L CEA mRNA YL A DCs., AR INEYLS DCs Hh CEA % A5 ; MTT 1
Kl DCs H34 T MRS AE /1 ; LDH 354800 DCs fRAMAE T 0 CTL AR BT MR /6 H s ELISA 3£ K035 S0 CTL L35
IFN-y K. 4R CEA mRNA 5595 DCs 4 CEA #1715 % 55 T4 I2H( 83.32% vs 3.34% ,P <0.01 ), CEA mRNA
HYugl DCs 7ERCHELEN 1: 10 B, 1L T A Mg Ze 4 P o, I S s PR e 4 (19. 11 £1.89 )% vs( 15.59 £0.70 )% , P <
0.05 ] CEA mRNA #4420 DCs 674 CEA F¢ M0y CTL 3007, 7ERCHE oy 5:1.10: 1.20: 1140 LR AT Z 40700 (5.42 +
0.87)% (14.09 £1.13)% (27.16 £0.72 )% (32.49 +0.84 )% , P <0.01 ], i R YL 20 FxT IRA AN O Te R A1 o o e
20 DCs V'S0 CTL L ifh TFN-y 435t 535 55 TR A5 e 4] (141,73 £28. 61 Jus( 9.45 £4.63 )pg/ml, P <0.01 . Z518: CEA
mRNA &5 ) i DCs RAME ™ A e SR AR H , W] CEA RNA-DCs #E B #2437 S0 504K 47
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Transfection of mature dendritic cells with carcinoembryonic antigen mRNA
induces specific anti-tumor effects in vitro

YANG Lei', HUO Rui’, ZHAO Jian-jun’, DU Zhen-wu®, ZHANG Gui-zhen"( 1. Department of Endoscopy, China-Japan
Union Hospital of Jilin University, Changchun 130033, Jilin, China; 2. Department of Gene Engineering, School of
Pharmacy, Jilin University, Changchun,130021, Jilin, China; 3. Department of Respiratory, China-Japan Union Hospi-
tal of Jilin University, Changchun 130033, Jilin, China; 4. Central Laboratory, China-Japan Union Hospital, Jilin Uni-
versity, Changchun 130033, Jilin, China)

[ Abstract ] Objective: To transfect transcripted-carcinoembryonic antigen ( CEA ) mRNA into mature dendritic cells
( DCs) in vitro, so as to observe the specific anti-tumor effect of DCs. Methods: Mature DCs was induced by GM-CSF,
IL4 TNF-a and then identified by FACS. pcDNA3. 1-CEA plasmid was constructed and transcripted to CEA mRNA in
vitro, and CEA mRNA was then tranfected into mature DCs by electroporation; CEA protein expression in DCs was exam-
ined by FACS, the proliferation of T cells induced by DCs was examined by MTT, the ability of DCs to induce specific
anti-tumor responses of CTL was examined by LDH, and the level of IFN-y in CTL supernatant was determined by ELISA.
Results: CEA protein in CEA mRNA tranfected DCs was significantly increased compared with that in the control group
(83.32% vs3.34% , P<0.01 ). CEA mRNA tranfected DCs showed a stronger ability to induce the proliferation of T
cells compared with control DCs when the ratio of effect cell to target cell ( E: T ) being 1: 10 ([ 19.11 +1.89 1% ws
[15.59+0.70 ]% , P <0.05). CEA mRNA tranfected DCs induced specific anti-tumor responses of CTL, the cytotoxic
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rates being (5.42 +0.87 )% , (14.09 £1.13 )%, (27.16 £0.72 )%,

and (32.49 £0.84 )% ( P <0.01 ) when the

E:T were 5:1, 10:1, 20: 1 and 40: 1, and untransfected DCs and control target cells showed no cytotoxic effects. The

level of IFN-v in CTL supernatant induced by CEA mRNA tranfected DCs was significantly increased compared with that
in the untransfected group ([ 141.73 £28.61 | pg/ml vs [9.45 +4.63 ] pg/ml, P <0.01 ). Conclusion: Mature DCs

transfected with CEA mRNA can induce specific anti-tumor responses, which provides a theoretical basis for CEA RNA-

DCs vaccine.
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JEEAHT R ( carcinoembryonic antigen, CEA )J&—
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FHOCHETIR A RNA 584 5 43 ko (5 8 1) mRNA
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FEFARMIH CEA mRNA [ 1R A1 e 55 20 AR I e i
2 DCs , MELHARSMA T 0 R S EBU R AR, it
il CEA RNA-DCs J£ 1 B4 5 Heall

1 #R5EFEZE

1.1 Z&44

ML+ 1L4 . GM-CSF \ TNF-a . IL-2 1§ [ Pep-
rotech 22w, FITC #ric B CD83.CD80.CDla 47T,
FPURPUKR BT CEA BRI [ Bioscience 23 Fl .
Fermentas &7 57 &0 B MBI /A 7], BIORT 3%
SRR & H R HEE H A A TFN-y KI5 &
W H g ARIEA Fl . PCR 5144 B . DNA ¥/ I
WEY TREA R AT 45 Wi SW480 4ii ffil( CEA
FEE ) b rf H I B B O SE B = HR AR
1.2 4MA M DCs 894k M5 F 55 5%

KRR L = O @S Tk R IR
DCs' o fE BT 6 1M &0 A 1 ¢ 455 11 40 i ) Ficoll
5 T B A B AR AT A1 JRL I B A 00 L U B AR A
PARZ AL, AR W e 4 AR S [) b S AR T 4 B R A 4%
Fi. H GM-CSF \1L4 41 jifd 7415 K5 9% S 4 5
d B HAE S AR DCs,5 d JG A TNF-a( 10
ng/ml )Y IMDM #K£E8: 3% 24 h 02 4H A SR 0 2
Jfi5 % CD83 .CD80 .CD1a, LA AR AN IA RS DCs 4 Y
Vg 25 AR IR LA TNF-o0 03410 R 2 DCs 1
SR B X HE
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1.3 CEA AR &y &R AR R

B0 A K ) SW480 41 fifg, TRIzol 72 12 B A2
RNA, #24l§ Genebank PJ CEA ZE[H( M29540 )&% 1 ik
¥, 454 peDNA3. 10 + ERARREEVI 5, %1151 4
mTF. L E sl %A 5 -TTCGGAATTCACCATG-
GAGTCTCCCTCGGC-3'( FRIZEB4r M EcoR 1 i)
i), FUF51% N 5'-GCTCTAGAGAAGAAACTA-
CACCAGGGCTGC-3'( FRIZH 7~ Xba 1 B VI
M), RT-PCR ¥ 14 CEA ¢DNA, Jf:-#4 R o 5% 2%,
& pcDNA3. 1-CEA, Xba T PR i1 N ) g H 4 v
b, LLZ AR AT IR A% 5 CEA mRNA, J4f
e i o
1.4 @ F3L%4 % CEA mRNA

BUSE DCs JITA 2 mm B HLFEAR, Bifi J5 2 B8 10
pg CEA mRNA: 2 x 10° 4~ DCs (19 ], 5 H < 500
V.1 ms TGS, FEEA 4 CKFEFRE 10
min, # A & GM-CSF 400 U/ml.IL4 250 U/ml ¥
IMDM £53# 507,37 °C 5% CO, AT JE 414 F 4k
SERESE 12 h AE N4l DCs, R UEATH L
DCs 1E AT Y4 DCs.
1.5 AR Ren4)E DCs A CEA & & &k

3 EE CEA mRNA #5442 DCs AR FE YL
DCs, B MADBL CEA SHiIR( 1: 50 Fke ME RS —PL
{RFN FITC FRic A EPT e —HuiR( 1: 50 Fa kg ), il i
TR ARKDM DCs H CEA B A I#RIL,
1.6 MTT x4m DCs R|#JE T 2064 34 5848 7

3 S CEA mRNA f% 9420 DCs FIAR % Y 241
DCs, IMA 2 2% % 25 mg/L VER G, 15y ) 3% 2
H2, 53 5L 4 x 10%/ml.2 x 10*/ml . 1 x 10*/ml .4 x
10°/ml #F 96 fLik , B8 A% 3 A5 L. B
[ o S AR U L 40 B, R A 2% 5 2 x 10°/ml, A
AR A, JI0 A A AN [R]85 B 1) R 2 P ) #5- L
TAL 100 wIC RV 320 L 5 2800 20 g L4510 2A 15
1:10.1:20,1: 50 ), R SCEa2 . 558 H R In AR,
L RN AL . AR TS 4 b A28 471
MTT %% 20 wl/fL, 955 4 h 5l EsFL D . T
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YRS TE A % ) =[ SEEH D - (R AHHE D +
AN D) 1/ 4 D x 100% o

1.7 CEA mRNA #i # DCs /& 4k #MiF 5 CTL B 4%+
V2 LA 04 5 B

B CEA mRNA #5924 DCs, VAN E N 5 x
10°/ml, [R1Ff S 44 Ik [ 240 J6L 9] 448 Jf0 %% B2l 2 x 10°/
ml, #H400 pl F 24 FLARILRFRESR, IFFEE 1.3.5
KEMAIL-2 1 ng/ml, 25 7 KAIRIMA CEA mRNA
BEYLA DCs, % S d, IS Al MM T bk L 40 i
( CTLOAE A 5256 41 3500 240 i, AR Y 2 DCs #2 1 3k
T3 155 () o S A e L 240 o [) 55 A kg o) B 2H 4000
AL, Y CEA mRNA DCs 10 SCu6 0 40 i, s e
It IC e A AHEHE Z( human resistin, hR )mRNA
(1) DCs 1R % FEFE 41 i .

FEACHE L 40:1.20: 1 (100 1.5: LRE00 40 5
AN IR A R A 96 FLAR, A 3 NEAL,
37 °C 5% CO, W& 5 h, % LDH H o335 & 15 1
B, BT 510 nm 4K AL D 1.
[F]EE i SR A0 B 7 F SRR RIAL , Hm A 4t A
JE PN Triton X-100 24 fig 41 A9 e K BELFL . &
BiZ( % ) =[ (5254l D - HIRBESL D )/ Fe KR
AL D - HAREAL D ] x100% o
1.8 ELISA 4 48 je L i F &9 TFN-y

WCAE T 1.7 v S B0 2 000 4 A JIE 4 8
N 2 R4S 100 wl, A 96 FLEGEAR AR, B4 1 3
AN AL, I IFN-y ELISA 257 & 23 A6l - 3 o
IFN-y 7KF-,

1.9 %it¥r&

B, x =5 FoR, 0 SPSS 13. 0 Seit-#k 4y
Br, AR ECE L BCR ¢ K238, P <0.05 3% P <0. 01
FREFAGIFE L

2 & B

2.1 RHMFEFDCs B EARL AR

G DCs JHRE VT , (RIS TSI, A Ak
BRI, &6 70 40 A SR A & . UM DCs 43R 1M
CDla,CD80 .CD83 Y2 PHE , A HEZH DCs R 1
CDla £ PHM: .CD80 55 FHM: .CD83 BHME( K 1 ).
2.2 CEA AR agtkoh4: 3

IRAINEE S5 7= ) L K 45 SR B2 7R, peDNA3. 1-CEA
RSN S5 L A6 1200 % 2 000 bp 2Z ] H 3k
INANEE SR, R S R A BE Y CEA mRNA, 76
7 500 bp 2247 1Y 257 A peDNA3. 1-CEA Z& 4 ik ;
XTREZH peDNA3. 1 BURMAR SN 5% 5, 76 300 bp B
WEL AT, M SR BN IR RNA L 7E 5 400 bp 2244 Y

Z A peDNA3. 1 JFoRi( 1512 ).
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Fig.1 Surface molecule expression on DCs
in different groups as assessed by flow cytometry

A :imDCs group; B:mDCs group
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Fig. 2 Agarose gel electrophoresis detection of CEA
mRNA transcripted from pcDNA3. 1-CEA
M:DNA Marker Il ;1:Control group;2:CEA mRNA

2.3 CEA mRNA 45 DCs ' CEA HYKiA

Tt A A SR ) 235 SR R (TR 3, AR e 4
HA 3.34% ) DCs MMy CEA R RIBE M,
MG 4L 41 i A7 83.32% 1 DCs i i CEA Rk
ERHM( P <0.01 ),

i 1R 21

T

I40 3 12

FITL I

3 CEA mRNA ##/J5 DCs §%i% CEA &H
Fig.3 Overexpession of CEA protein in
DCs after CEA mRNA transfection
A: Untransfected DCs;B: CEA mRNA transfected DCs



- 288 -

rp [ R A iRy 27,2011 4R 6 H,18(3)

2.4 CEA mRNA #:%J5 DCs 32 3% T 29 i3858 48 A

MTT A 45 50 B 4 ) B, 76 il 3 4 il 5 5
NN EE R 1210 B, % Y20 DCs 3L T 41 i 38 56
Ve, 35 19. 11 = 1. 89 )% , FLHI#L T 40 g 34 5
P 8 TR 4H DCs( 15,59 £0.70 )% ( P <
0.05 ). FERI AN M5 2500 1M L Ry 1: 20 B, F 4
ZH DCs il 3% T 4 M3 55 2 H( 16. 04 £0.97 )% , H:
ST 40 38 AR A B TR e 4 DCs
(12.13 £1.03)%( P <0.05 ). 1 764 340 f 5 5%
N AIMEEE A 1: 50 1: 50 B, CEA mRNA ¥ %440 DCs
EjREEYA DCs SRERIFL T AN 3455, (H 7 & 2 [A]
EZR TG EX(P<0.05),

1

B4 CEA mRNA #34 DCs ®I# T 4858
IBE RE 1G58
Fig. 4 CEA mRNA transfection increased the

T-eell prodifmiiem (%a)
= -

"~

ability of DCs to induce proliferation of T cells
" * P <0.05 vs untransfected DCs group

2.5 CEA mRNA %3 DCs 50945 F- M tm o 2 m

CEA mRNA # YL 41200 CTL 4 fg 76 AT fa] 24 40
I 1k CEA 82 1Y SE S #0240 i A R i fEH
LB AP L 3 v, JH X S 3 S 40 i %) % 03 4 P A
AR AERGIE R 51,102 1.20: 1411 40: 15, X
S HE A0 R R 5 R 4 oA (5. 42 £0. 87 )%
(14.09 +1.13 )% (27.16 0. 72 )% F1( 32. 49 +
0.84 )% . i A &% Ye 241 24 0 CTL 4 i X 3235 CEA
A 0 S0P AN M AN 8 TE G HTIR hR 2R 1 9 X iR
AN A GERC K S ). U8 CEA mRNA %
L) DCs AT 175 S 45 S 1k 20 L 2R 2500
2.6 CEA mRNA #: 3 DCs # 589 CTL &t 3K F
IFN-v

ELISA J7 A5 45 5 7%, CEA mRNA F%4L 41
DCs SR DCs R AME 1 CTL i h ¥4

IFN-y 43 6, 5% Ye 24 TFN-y 73 W (141, 73 =
28.61 )pg/ml, & & TARFE YL 1Y IFN-y 73 WK1
(9.45 +4.63 )pg/ml( P <0.01 ),

1 JAH D Teigid LK =1 miE ™A
4 A XU m A g 0 BB R
1 i ¥ il [ K
. 1 " (] (i B B __.
A | v
_: My ;
7 ¥
o 5P o
i -
L ; 1
——r——
B e fiil i fii 1
|- Mledtine 1o Rapel snlpoh

BS CEA mRNA ¥ DCs iF SR MRS RN
Fig. 5 CEA-specific cytotoxic effects induced
by DCs transfected with CEA mRNA
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CEA J2&— i b Jd #H S B i, L PR 2 6 F 19
SY AR KE(19¢13.1 ~13.2), 4% 180 000 MY
FERE AL T OEH T AbE A D R s
11 90% 1) 75 1 1 A P I R Bt .50 % 1) LA Ses
K 70% (1) 3E /IS 20 JE 1 il A M AT CEA 19 & 3%
A CEA AT A 3 4 i A6 I A 9T Y 0 H
Pro HHT CEA MR MEARES , — B ARES AL
A=A B g SN, DR IR ATLAAR 1) G928 2R 5 TG vk
YU P T 4 e T %) i RS D e ok R 4 i adk kT
WIE RGN 7L T DCs SR A A S g B i K Y
BURPT L AN, A 5 R TR 2 K T 40 i
EUIRE. RO CEA Ul 2T DCs I 1G24 e
PEZRGE, TTHB AR F0F g 1) SR e Tt 52 , I3k e S 1k
BT IR S J: CEA-DCs JHR3 928 1 (B0 SLml
REAELA CEA SR H bR 0 52816 97 — M 22 ik £ 28
DCs , XA 715 AE LR 4T b8 S 8 VR 97 1 A4 9 oh 52
b B TR ROCR, 25 DCs K i
MHC 254 1 2 IKBE T 5 & 19 HLA AT RS, it
T HLA 208, H KR 4r 2 Ik BB #E CD8*
CTL S T FU BT CD4 * Th 72 A B3 B 52 v ik
Sl 7 ) FhLE Y DR o HL I P A R B SR R
AL H CEA mRNA 1E R T 200 G il 25 A% BR % 1
DL LA b SR , HL RNA 55 e Rk A MR, 5 Y
RORE R A 3 A A T8 T Ge AR XU, 1
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S, 0T LA o 3 PR TR i 0 0 /e b3k AS A
FIF R HF IR

AR I TR A H# CEA mRNA [
HNEEFEEAR peDNA3. 1-CEA , &AL 5 DL 2 MR
TEVR AN 55 CEA mRNA, 8 i i 28 FL I 6 e A
PBMC 5 AU DCs N 45 R ERW gEfL)E 12
h,DCs N EIAT KM 2] CEA PRI E L. o] W B4R
B DCs BRIy i 22, (A 2R FLIL AR A R 68 1Y
RNA it ARG DCs PIFARIIE H AR Rk

DCs W5 G J g B L IR 55 52 2%, H AT RES
I FCR T A AR AR ) L CTL 19 7= A= K 40 i PR 7
GrUE LA LT R 58 LB g %00 . DCs il
T 2 JfL A9 34 FE e ) = PN P S 4 2 D) RE A SR 22 4R
Fro T ANAEAYIEGEE G (AT 2 MHC 43 FHE1
SN SR A R Sl 1w i L 7 G et s A B
TR (5, 2R E 50 T 41 Mg
HICRE T ANMEEE K A PR T, 3 A S iR 98 0k ki 11
FEJFEH, ARBFFEEE R R, 713 CEA mRNA 1)
DCs [HRE [F B ALEE — 155 &5 55 ik T 40
LR (A BE ) B B G

CTL 22t AT 04 S 958 S5 I 19 2807 248 L, %of T
T B e JRE ZH L 06 AN TT /D . Matjaz 25 VBFSEIA N,
T3 1 DCs M9 R D RE , 400 2 S 2L F T
YA TE L . AR AR, 714k CEA mRNA
(1) DCs 75 5 1Y CTL R0 40 M BE 45 5 1 & 1 3k
CEA HLJF A SC B0 040 i, B RE ™ 24 CEA 45 5511
CTL % o

IFN-y = Z il 1AL A9 T 9k B 40 i 40 55 Thi |
CD8 * CTL ZH i A1 NK 4 B, FEAR N 505 32
REEZS 50T, 7S T 40X NK 4
PO B A0 A O3 AR Y T g, IR Rk
I DCs FR AN T35 K T 40 F: 0%
PENE, S S5 HUMIEVER . AR AR, e e
CEA mRNA (1) DCs f&4MEF 1 CTL 3% IFN-y
Sy E L

M ARESE G SRR RSN S CEA mRNA
REMSHE YL AN AIE IR 40 5 S i G DCs H, 9F
fifi H AR & 17 DCs N3k, H 712 CEA mRNA (1)
DCs RE/™ AR5 S BT R 7, I F49 8 CEA RNA-
DCs FE 1 TN TG RER AL T S35 R4
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