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FERA 1 EEE L DC LR A MCF-7 R R B EE R % R HIHE R

PR TG TR R TR A PR (1. KR R K 25 R I T 0o B a
= REb. DS L LT KTE 116033; 2. KBRS G2 500 5, 00 T KIE 116044; 3. K K2
Ja H L B G R 2 AR T =, 17 K& 116033)

[ ] 8 @ FFEE A 1nucin 1, MUCD 2R 4 DC X A FLIRHE MCF-7 40 6 SRR AR (I E T . & & - R4
F IR R DC, B TG R 5% 42156 pcDNA3.1-MUC1 # 4% DC, ELISA A& il % 9% 5 DC 73 WA 24 Rl 7 IL-12 F1 TNF-o. [
A& 77, LDH BRI Ao U B D5 % 4 J5 DC 5 35 e 11 CTL A 2L iR MCF-7 0B i) R A Ve . S MUCT JE R 4L DC. 72 kL e 4y
DC. Je AR B R K R B SR TT N FLARSE MCF-7 41 AR SRS AER , L0 L% g AR K A4V E T o #& &« #54% pcDNA3.1-MUC1
1 DC 43 IL-12 TNF-o. (11 B8 /1 8 5 e 25 5K DC B 2 B 58 [TL-12: (202.52+29.61) ws (10.83+1.02) pg/ml; TNF-0:(349.07+79.42)
vs (9.26+1.52)pg/ml, 3] P<0.01]; %% 4% pcDNA3.1-MUC1 ) DC i 5 7= A 45 57 £ CTL, % A FL i MCF-7 40 i B A5 50 0 B i o~
TR, R EE Y 100150 TR 2,501 I A 35 105 56 20 i 5] 56.2% . 38.9% 1 25.8%, 4 35 i T X 20 CTL (33 P<0.01) . MUCI 3L 5%
e DC 5t FL MR MCF-7 #8 5RURS AR R A 4] /6 F B S5 5 23 R 6% 4 DC 41(P<0.05). 4 ¥ : MUCT 2[R % 4% DC 7] LA 545 5+
£ CTL, %o LA MCF-7 21 it FL A 5 58 14 o A8 G2 2500
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Immuno-inhibitory effect of DC transfected with MUCI gene on xenograft tumor
of the breast carcinoma MCF7 cell in nude mouse

YIN Liangwei", MA Haiying’, ZHANG Li", WANG Heshuang"®, LIU Yu",YU Huan", ZHU Yanhua", WU Jianlin’
(1 a. Department of the 3rd Oncology, b. Central Laboratory, Dalian Central Hospital affiliated to Dalian Medical
University, Dalian 116033 Liaoning, China; 2. Department of histoembryology, Dalian Medical University, Dalian
116044, Liaoning, China; 3. Department of Medical Imageology, Zhongshan Hospital affiliated to Dalian Universi-
ty, Dalian 116033, Liaoning, China)

[ Abstract] Objective: To explore inhibitory effect of dentritic cell (DC) transfected with mucin 1 (MUC1) gene
on xenograft tumor of human breast carcinoma MCF?7 cell in nude mouse. Methods: DC of healthy adults were in-
duced-cultured in vitro. Plasmid with human pcDNA3.1-MUCI1 gene were transfected into the DC by a lipofection
assay. ELISA assay was used to detect secretion ability of cytokines IL-12 and TNF-a by the transfected DC. LDH
release assay was used to exam killing activity of specific cytotoxic T lymphocytes (CTL) induced by the transfect-
ed DC to the breast carcinoma MCF7 cell. The xenograft tumors of human breast carcinoma MCF7 cell in nude
mice were treated by the DC transfected with MUC1 gene, the DC transfected with empty plasmid and normal sa-
line in subcutaneous injection, and growth inhibition of the xenograft tumors in nude mice were observed. Results:
Secretion abilities of IL-12 and TNF-a by the DC transfected with pcDNA3.1-MUCI gene were obviously more en-
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hanced than those by the DC transfected with empty plasmid ( IL-12:[202.52+29.61] vs [10.83+£1.02] pg/ml; TNF-o::
[349.07+79.42] vs [9.26%1.52] pg/ml, all P<0.01). Killing activity of the specific CTL induced by the DC transfect-
ed with pcDNA3.1-MUCT1 genewas more obvious than that by the CTL of the control group, and the killing rates at
effector/targetor ratio of 10:1, 5:1 and 2.5:1 were 56.2%, 38.9% and 25.8% respectively (all P<0.01). Inhibitory ef-

fect of the DC transfected with MUC1 gene on the xenograft tumors of breast carcinoma MCF7 cell in nude mice

was significantly stronger than that of the DC transfected with empty plasmid (P<0.05). Conclusion: The DC trans-

fected with MUCT1 gene might induce specific CTL, which might have stronger anti-tumor immuno effect on the

breast carcinoma MCF7 cell.

[Key words ]| MUC! gene; dendritic cell(DC); gene transfection; breast cancer; immune efficacy
[Chin J Cancer Biother, 2017, 24(7): 756-761. DOI:10.3872/j.issn.1007-385X.2017.07.010]

#i8 A 1(mucin 1, MUC1) /2 3 85 A K+ 5
B AZ —, N —MERERERE A RIS
B 7RIS [F AT iy 4408 2 % b R B8 A (polymor-
phic epithelial mucin, PEM) . I Ji7 ¥ 477 J51 (epithelial
membrane antigen, EMA) . CD227 } CA153 % .
MUC 7776 F 1E % 44U 1 57 40 B 2R T 1) o0 WA A% , 3L
VE R 9 O 11 40 B (R 286 A5, MUCT i8S
ZARE T M b R AR 2R T, Rk R S E i AL
FLFRIAFEE 5 MR M FR 52 1B AH DG s MUCT FEFLAR
e I s e e | O SRR L B L 4 o 5 2 P
R I Rk, H S RO AR PR & s R R
ZE M i, TE Bk 2, HILR A Sk g5 5 % L s
HERE IR AR OGP AHE SRR MUC AE 22 Pl i
Je HP 2R 1k 1, DA R 4 SR MUCT 7E g A= )
TBITH T R B, 456 DC R W T LR S i6 97 7
THI (RS A FH 5 I FH T 92 424 J53 R pcDNA3.1-MUC
e YL fi B RN DC, K0  MUCT ZE KB 1 DC 1) Bt g
Je G P2 T R SR D LTI R RO AH DS o

1 MR5EE

1.1 Fuksde £ Z3X A

Jii ki pcDNA3.1-MUC1 o AW A7 CRE) &
% . Mg Jii /& Lipofectamine™ 2000 % H Initrogen 2
&, 4 N\ GM-CSF.E 4 A IL-4. FE4H A TNF-a )4 F
Cytolab 24 7] , FITC-CD83 . FIT-CD86 . PE-CD80 4. 57,
[% 31 48 ) B Ebioscience 2 &) , RPMI 1640 £% 77 & .
10%M6 25 M5 (FBS) 14 H 36 A 7], Ficoll itk 41 i 43
BRI H AR A B FURLHREUR & RNA $2HGA
| &5 « Taq B < AMV 4 H Promega A & , H T3 1
MUCI 3£ Je N 2 B-actin B PR (1) 514 i 5 A4 2 7
KB e

MUCIFEH 51751 : 137519 5'-CGGAATTC-
TATGACACCGGGCACCCAGTC-3"; | %if 5| ¥ 5'-

CGGGATCCCTACAAGTTGGCAGAAGTGGCTGC-
3’ B-actin 1T H: 519 5'-AGCGGGAAATC-
GTGCGTG-3'; 7 5 ¥ 5'- CAGGGTACATGGTG-
GTGCC-3'.
1.2 kB R 44l

I FH J5 R B2 R 7 A ) 2% A 44k peDNA3.1-
MUCT1 Bk, SR 284053 Y66 FETHI E pcDNA3. 1(+)-
MUC1 Jii ¥i 7E 260 nm- 280 nm ¥ K s} [ % %5 B (D)
1B s Daoo/Daso [H 24 1.9328, 11 5 F-H FF 22 o IR & 1
ng/pl, B-20 CLRAT .
1.3 4R5h3E IR AP f2 DC

iy E A B A SR R I 50 ml, S5 FERR R B O
25 41 JA I BN % 41 i (peripheral blood mononuclear
cell, PBMC),37 ‘CIEE 3 h, 7& b3, 898 In A&
H & 41 GM-CSF(1 000 U/mD) Al IL-4 (500 U/ml) f]
RPMI 1640 56 4= 35 75 3 , 25 3 R4 v, B H 55 97 90
400> g B0 10 min, 7+ _F3F , NGB 68155 5 7k R85 7%
ZH TR, I A AR I DC 2 T 4 T8 B4
CD80.CD83 Al CD86.
1.4 MUCI 2R ¥4 DC

# 100 pl pcDNA3.1-MUCI Jii %7 5 Jig i 74 T8 &
WA E; 7% DC 1) 24 FLAR 1 (peDNA3.1-MUC1-DC
), X HEZH 100 pl pcDNA3.1 5 g FARTR S0
K59 DC I 24 LB (peDNA3.1-DC 40D , & #2485,
B 5%C0,.37 CHEFFETE 6 h, 37 LG, & F
# 20 GM-CSF (1 000 U/ml).IL- 4 (500 U/ml) [¥] RP-
MI 1640 56 485 773, 4417597 24 he
1.5 RT-PCR #& #£ % )& DC MUCI mRMA # & ik

K F RNA#E B ) & $2 B DC &2 RNA , IE2 47
T -80 ‘CUKF#H - HL2 pg & RNA 5%, 4% M-MLV
TSR P . [ROVAAR ZR (25 b :RNA 10 pl\fif
LB 1 pl JRNA B 1wl SR 5 ul JANTP Ji
A1 ul.DEPC (0.1%HIFERKER — Z1H) A FEK 6 pl F

D
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AMV 1 ul, % 5%44:80 °C 5min,38 ‘C1h,85 ‘C 10 min,
Wi 35515 cDNA.

PCR R NAE Z: b FUESI % 2 ul, Sx 1Pl
Sul. ANTP 78 & 3 1 uls cDNA 2 pl, Taq B 1 ul A
DEPC 4b 7K 37 wlo KWL 5&AF:94 °C 2 min, 93 C
455,56 °C 70 5,72 “C 5 min, 30 MEH . B-actin 54
TENA 2 I8 . PCR 4™ 14 7= 4 FH B I vk Jse Hha Ok 4
5E o
1.6 Western blotting £ | %% 4% 5 DC [) MUC1 £ %
kK

MR G MUCT JE IR e 0 BB 4H DC, £ 52K
HE I £ E-40 (NP-40) L 4 i, S2 XA e S R
18 407xg B5.0» 10 min J5 MM SRR 1) 2xSDS _F A1 2%
M, 95 'CAZEYE S min 51T SDS, L4 1% % PVDF [
5% M i A 95 = R T 2 h, i N MUCT Bt 5
4 C R E LA, F TBST G2 rh e 5 3 9%, X 10
min, AN —HUE R F 2 h, B TBST 22 M ve i 3
U AR JE IR 52 R GCTEAT AR, X 486 P i = B0

WEEER .
1.7 ELISA ¥E46 %% 4% J5 DC 43 WA IL-12 A1 TNF-a [

K

W IR FE PR Yk DC FH 58 42 15 77 25 R B 400 i %
FE R 1x10° 4y /ml B T 96 FLAR H1 55 7%, 48 h J5 I &
fL BB, F ELISA V540 Wl IL-12 TNF-o & &, £ LA
2 TR G DCEXT G
1.8 #5335 5% CTL 41

AR HM S I PBMC H R IUG BE Ik T 40 i FH 25 TL-2
(500 U/mD ] RPMI 1640 56 4= 5 77 3 55 7%, B R - it
P AN TR MR T, 55 7 R Bk 4n i o ) 5 85 97
% 5 7 K ) pcDNA3.1-MUCI Jii %7 % 4t 2H (peD-
NA3.1-MUC1-DC 41 ) . pcDNA3.1 %5 J5ii ¥ 5% 4L 41
(pcDNA3.1-DC 4) LA K T #% 4« DC 4 (DC 41)DC, LA
1021 B EE VR A 35 7%, B R 1 B 5T b 78 48 A X
T TR A 12K, i R 4n i Bl Dy CTL 40 /il .

1.9 LDH Bk k4 m CTL 49 345 &

DL LR 8 40 i) 22 MICF-7 v S0 40 i, DL e
pcDNA3.1 1) DC 48 Jifa 4] S50tk B 48 i 5 1) CTL (CTL-
DC 4H) % pcDNA3.1-MUC 1 Jifi ki 5% 44 1) DC H) bk £
Y1 5 1 CTL(CTL-DC-MUCI 41) ARk S 40 .+
10:1.5:1.2.5 1R &8935 6 h 5 , K F LDH B GR 5%
Kol CTL 4 S PE R4 R o CTL AR R M R0 R (%)=
A58 FLAB — 250N 41 B ot REAED /(e K R A 0 B — ¢
NG RRAED X 100%

1.10 BRER A P 41988 S 56

TR R0 R R VRS 0.1 mI X EUAE KA A
JiE MCF-7 200 (1< 10" N/ R D o 56 7 RIE 47 J8 K
ANAHALR R B IL 18 K, B RVEBEHL 73 v AR 3 ER K
X R B e 23 TR DC AT v 97 24 K 3 Je MUCT i
B DC AN yAIT 4L 6 H o JRI7 4% RIS 0.2 ml
AH R AR BRI DC (11074~ H0D, %6 B2 B R 755 0.2 ml
AR AR K, R RVES 1R RITEE 3 KR/ S dH R
JOI 988 1) e KK AR (o) B B R A AR (b) , gl i A =
0.5xaxb’ L& e 1 A= K AR 100
111 %itsam

4 K FH SPSS 1.0 G it 25 A4 it » v & 5 k)
DL Ron A ECR A 5 . BL P<0.05 8¢ P<
0.01 FREZRA G R Lo

2 # R

2.1 DCAA BRI 5 FHAEF R A 5T

HH 22 30 0BT 20 748 W 8 AR A1 35 5% 1) 41 ] I e IR
DC BTS2 , 446 1) 40 i 56 45 5 [ 5 2143 51
ARZS 5 H1 DC [ 3R 1 B FR B0 AS R0 11 4 B 2 1 =6 )

A DC (45 5 b5 & CD80.CD83 .CD86 %% L4
3 EI AN, CD83 J& DC B AR &, R FE 3 )38 1
CD8O(B7-D W Z1E DC M AR mEIL. HFRTd
1) DC it 3k I 45 R (B 1D 2 7%, CD80. CD83 &
CD86 4 FRIEF 435~ (22.7+1.6)%- (24.9+2.1)%
J%2(95.44+4.3)% , H7~ A LG DRI B DC.
2.2 #$5DCRERZMUCI mRNAFE G FE

¥ pcDNA3.1(+)-MUC1 ¥ % A\ DC, RT-PCR #&: il
FI7E 296 bp Ao —HF Y M (B 2A) . [FES
Western blotting £ Il % 4% f5 DC A B it MUC1 & 1 5%
i (E2B)
2.3 #3 )5 DCHY 24545 36 IL-12 TNF-a bt

B e 2 JFR (peDNA3. 1-DC 26 ) DC 4 4 28 Jfl
[Al ¥~ IL-12.TNF-a §& /8%, 73 51249 (10.83+£1.02) pg/
ml. (9.26+1.52) pg/ml; Ifi ¥ 4 MUC1 (pcDNA3.1-
MUC1-DC £ ) DC 43 A1 73 i PR 7~ (1 e g B ¥ 3
58, 43 9 A (202.52+29.61) « (349.07+79.42) pg/ml, 5
I A RS2 7 (P<0.01,% D,
2.4 B YL MUCT 2K DC B & i 7 CTL % FL AR
M 1) A A i 1

LDH Bkl 45 % (%2) &7, CTL-DC-
MUC1 4 CTL X} #2448 g N\ L9 MCF-7 48 ffd 25 B
BAGTEY, 5CTL-DCALLKZEFARW BE
(P<0.01), 1fij H.Ff & 280 e 09 TH e, CTL ) 2845 76 v
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BTG, I MUCT JE HFE e DCJIIFLEY CTL 2
S B AT
2.5 BEYe MUCT FE R DC X . e 40 i 4R SR A% A R
A B S A 0 il 255

PR R AR B0 ) S g 45 2R (1 3) i, AR R K

Xif MR ZH AR SRS AR B A R e b, 23 ki 4 DC 41 A
gL MUCT FER DC AR BRI 24 W Sl A2 9 i, DA
25 d PR, e e MUCT JE TR DC ZH AR BRI R A K 1 )
M 3 35 23 Bk RS 4k DC 2H (P<0.05) B BRI AR 3
ERIKXT BB (P<0.01),

2] 2] s
S o
— oo A a
: g2 =
5 2
Oz, e o=
2 21 2
10 10" 10> 10° 10° 10! 10? 10° 10! 102 103
CD80-FITC CD83-PE CDS86-PE
1 RN DC RE 5 FHARIE
Fig. 1 Typical images of DC phenotypic molecules detected by flow cytometry assay
A 1 2 34 5  bp =2 FEILEDCIEFES CTL BIZL AR 4HRa 32145 R (%)
} 388 Tab. 2 Killing rates of CTL against the breast cancer cells
B-actin 0 288 induced by DC in the various groups (%)
MUC1 400 G BT
200 roup 10:1 501 2571
CTL-DC-MUCI1 56.2 38.9 25.8
B 12 3 4 CTL-DC 28.7 20.1 12.7
GAPDH " G- mr-a— t 13.985 4.661 4213
MUC1 —— P <0.01 <0.01 <0.01
1, 3: pcD-NA3.1-MUCI1-DC; 2, 4: pcD-NA3.1-DC; 5:Marker
A. Expression result of MUC1 mRNA detected by RT-PCR 3.5
. 4= Saline control
assay, 3.0t —m—pcDNA3.1-DC
B. Expression result of MUCI protein detected by Western ’; 2.5 peDNA3.1-MUC1-DC
blottting assay S 2.0f
2 RT-PCR 71 Western blotting 236 #6371 g L5}
MUCI & mRNA FIZ (R FALE R e |
Fig. 2 Expression results of mRNA and proteins of MUC1 Gt
0 1 1

detected by RT-PCR and Western blotting assays

#1 TE4EDC 73, IL-12  TNF-a BU8E [ ps/(pg- ml™)]
Tab.1 Secretion abilities of IL-12 and TNF-o of DCs in
the various groups|ps/(pg-ml")]

Group IL-12 TNF-a
PcDNA3.1-MUC1-DC 202.52429.6  349.07+£79.42

PcDNA3.1-DC 10.83+1.02 9.26+1.52
t 58.47 36.41
P <0.01 <0.01

10 15 20 25 30 35
Time (t/d)
£4P<0.05 vs pcDNA3.1-DC
"P<0.01 vs Saline control
3 FEREBRRBEEEKE
Fig. 3 Growth situations of the xenograft tumor

in nude mice of the various groups
34 i
WFFE R MUCT 72 1Y & AR R i vt E
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VERT, Ho iz 35k T 4143361 , B LAMUCI Al fig
S g R L )57 BB R AL TR R iR T
AN A R AR R R P BRI i L B R A
A DC, HE M7 S HUAAR ™ A R S P A 0 e R S 22 17
S

B DC 1] DL i3 375 5 41 A Ao i ik A% 8 #5 Hobt
Jiga 1 FH < s DC SR EUIE ST s W e T b B
W MHC-HiF K A8 A ik Tan =1, i 5
T YA I T 42 AR ZE 4, 78 DC 3R 1 =5 634 1 BT-
1. B7-2 3By U R E T 80 T 4006, 15 30
CTL A3 B Mg e i 2500, XA a2 MHC- T 28
43 B a1 1 v R A S P R A ML A P o 3 e
WREHCEEFLER VORI Ik B R R R TS
5 | 7 AT P 2 it U T (A I R A5 ) 5 38 CTL
4 3R T FASL 5 /s 240 B IH1 1) FAS 4045 45 L i
75 e A T IR I B R )™, A g
FH, o E LD DC 1 S 4 Sk CTL H
AR ARG . AR SRR, MUCT FEH
Y DC 525 JFORL i Yt DC 5 5 1 CTL, % A 3L J
MCF-7 2 Jit 547 5B W 9 2% 40 3% o, 7R A Lt R
10 1 HSf % 2501 48 A 19 235 1 383K 31 56.2% . MUCT &
PRI AT DAFE % Y4 1Y) DC N % s 3T B MUC T B ER 1
AT LIS 3] DC R 1Y A S PTIR 2R A07, 1 HL
AT LRI P 5 Sk CTL, I A RGH B A FLAR
Je MCF-7 411 it 2 1 (1) MUC 1 Bt Ji 2240, 3 3 40 b B
LR Uk Bl 5 FAS/FASL i@ 4217 S g 41
MagE T

B DC I W] LL3E i 2 55 R G 28 B 430 44
T8 2 R P IMREAE . DC Al 46 R S R il
Bl Tk ELAH M) 24k, AR AR A B, A A B2 5
Fi50 , DCIA v LI EHZAEH T B4, 25 B4 &
B e A IE T LLE I 4 W IFN-y, 15 S 01 46
ICAZ R B A0 oA M S A0 L, £ R T e o B
DC ] LA i Z R 4 i P+, 4n 1L-12 . IL-4 . IL-1,IL-
8 IFN-y . TNF-0., GM-CSF %%, ixX S 41 fifg [X 1~ RE{2 i3
G JEE RN A M P 1S 5, 3 ORI TR S PR A R S
ARG, Hod TL- 12 38 0T LA k) g A i A
T, 385 g 2 g MHC- 1 2 MHC- 11 283 FFndt:
T FINERIE SRR R CTL ARG M, AR5
Y52 %G Y MUCT FE 9 DC 4334 TL-12 1 TNF-a 2
WP e e

UL BEAE 2GR B 4 5E T DC R E—
LI IR O T YT ARL, R4 DC 9 v 2 4 L
BTG R, Kai 55T R B, Y MUCT HE D

1 DC ¥7% Ak 14 I8k B4 40 i X6} fi5% e 98 BIU-87 41 At 11 25 47
YEFHBA 5K F A4 2 DC 6 AL 9k EL 481 ; Chen 45"
R MUCT 3R % 4 DC R ZME F T [ e 400 i th
RN T AU SR . BN SE R B BIF 5T R FE e
CEA (MUCT) £ H () DC 5 7 7 A= $it i 45 5 7 CTL
ANMEXT 235 CEA 1YL 19 A i A B W i R E
Xt CD44'CD24" FUARE TAiE A —E AR . A
WEFEIH MUCT HH %% 5 N DC %35 N FL IR i 788
P EUG , SE PR e 2H R U R A 1 B S Pl A T
U BT I M o R AR R 7 1T , Pecher 252
FHRE AR 1 42 7 & 7 51 i MUC 1-cDNA # 4 DC,
FERFH T 10 i B ZLUIR R sl e FR o S5 SR R 4
1] £8 35 R S CTL W S 3658, LR e A W W R B
Vo

UTAER e e H L R 1Y) DC | N T e
] G BEIRYT I o ARSIy i) o P J5 i A e
720 MUCT FLH 55U 3 DC 1, B 353005 T DC
PRSI BE, 3F HAohiF S P s S CTL 3
et 1 SO AR S T IR G R I 2 o ke Ry itk —
A R BEPRIIA YT MR8 5 B AN S 06 Sl
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