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 E.BH A HPV-16 E7T R ARK A KA TR (DO 5 @i B T3 F 34 (CIK) % i 3k 3% %
Ag-DC-CIK * A 20 &% 20 At siha 89 R4 2, ik REM-BEAIN A fo, 5 B 32 IE AN e (PBMO) , 4 7
FHF AR DC A CIK e, AR e & AKX @it n DC AL A AL & @ 4 F CD83.CD86 #= CIK
B CD3.CD8.CD56 #4 & ik, BEBE % 9% & M X 3 (ELISA) k4 & @ Je A~ & -12(1L-12) . F # & -y (IFN-7) 8 &
P, Fsh 5.z CIK,.DC-CIK, Agl-DC-CIK, Ag2-DC-CIK ., AgM-DC-CIK , % #| 5 #2245 i, siha %
¥ FR o I FOX A & (CCKS) ik el 2 &2 28 i 3 siha 75 P2 89 % vf , SLBR B AL B8 (LDH) B 3% % 45 Ml 2L & 20 e 3
stha 9 F e m, R DC ARG FEIAE A 35,CD86,.CD83 & ik Lifl, Lk ¥ IL-12 KF¥ F; 5 DC
#3208 CIK 48 8,CD3 " CD8" \CD3 " CD56 " 4l it rb 41 42 3 . 53k IFN-y 48 A 3% 3% ; 5 CIK @@ it .DC-CIK 248
b, Agl-DC-CIK ,Ag2-DC-CIK \AgM-DC-CIK #0834 & JL ik 2% siha 20 i £ 369 XMz i, 458 M ME Ag
DC-CIK 235K %, 354 HAH % HPV-16 E7T R RIK. AL F THRBRBET HEHL,
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Abstract : Objective To study the killing effect of HPV-16 E7-loaded dendritic(DC) cells co-cultured with
cytokine-induced killing(CIK) cells on cervical carcinoma cells. Methods The peripheral blood of healthy a-
dults was collected, and the peripheral blood mononuclear cells (PBMC) were separated, then DC and CIK
were induced and cultured. The cell morphology was observed under microscope. Flow cytometry was used to
analyze the uptake capacity and surface markers CD86 and CD83 of the DC,and CD3,CD8 and CD56 of the
CIK. Levels of I11.-12 and IFN-Y were determined by enzyme-linked immunosorbent assay(ELISA). The effec-
tor cells were divided into five groups: CIK, DC-CIK, Agl-DC-CIK, Ag2-DC-CIK and AgM-DC-CIK, which
were co-cultured with target cells siha respectively. The viability of siha was detected by CCK-8 and the killing
effects of effector cells were detected by LDH release method. Results The uptake capacity of mature DC was
weaken,but the surface markers CD86,CD83 were up regulated,and the levels of secreted I1.-12 in the super-
natants were higher than that of immature DC. The proportions of CD3" CD8 " ,CD3" CD56 " were significantly
elevated in DC-CIK,and the levels of IFN-Y in the supernatants were higher than that of CIK group. The kill-
ing effects of Agl-DC-CIK, Ag2-DC-CIK and AgM-DC-CIK were obviously higher than CIK and DC-CIK.
Conclusion The co-culture system of DCs-CIKs was successfully constructed, and two effective HPV-16 E7
antigen peptides were obtained,which provides an experimental basis for therapy of cervical carcinoma.
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KA R BRI A FE R HPV 80w 1E 22
FIAR K Hod HPV-16 J& H §i T & B A9 5 5 22 1Y BUR
PE HPV, i ge A% 8 e 9 ) S 80 1/2. HPV-
16 E6 . E7 i SMEELHM EEEN . LWRERITE
T 1) BRARSE 2R 1, Qo 2R RE Mk IR R N R ik HPV ES6.
E7 & A W40, 5 68 BH 1k ko 1) & Ak, Horp E7
PR SR T A K A0 e IR T O 4k
FAR BT AT Z R IR I 0 X — B vk L H
R SR AN e TR T AR R [ BRI Y IS, H A
MR A0 (DO B A 41 i 7155 5 19 2% 195 (CIKD 4 il
FE L2 R B9 36 7 Th BUE T R g R Rk
ARBFFE L ] HPV-16 E7 & [ 5 Ik 11 28 DC, #
5 CIK 24 g 355 5% Mg H X siha 40 M A9 A 45 75 H
BT S S0 AL IR T T &R .

1 #R5A%

) O T /= N 9 17 N VR = B E [ e S
FL.RPMI1640 K5 F=H H sigma, i3 2F LG H Gib-
co 2N w4 KL 40 v 41 A AR R 0 3 I (rh-
GM-CSF) \HE 41 A 1714 Jfd />~ 2 -4 (rhIL-4)  FE 41 A
JEIRFEIH F-oa (thTNF-) , T4 K-y (IFN-7) . H 4 A
HAMA F-1a(rhIL-10) A A A 40 M -2 (rhIL-
2) . 14 jf A Z-12 (IL-12) ELISA i #] & . IFN-y
ELISA X5 & [ 3£ E Pepro Tech 2y #l, i 244
CD83.CD86, CD3, CD8, CD56 g [ 3£ & BD 2\ #l.,
FITC-dextran W [ santacruz, CCK8 i&X 5  Ther-
mo, LDH BRI 57 & B Promega, B $iJE siha
YA e R BE L i A A

1.2 F

1.2.1 HPV-16 E7 uJE kit 56 M L HPV-
16 E7 K5, £ UniProtKB & H & ., #] /| Ex-
PASy-ProtScale, Antibody epitope prediction T Ji %
AL FUI P 3 K2 Cn3D A%, 43 B 4 U 1 AT BE R s
RALWY LR IT 5 o B AR R K P Pk M 3R AT
FEE 2 U 25 T AR . 43 1 1 Agl (HPV-16 E738-54) :
CDGPAGQAEPDRAHYNN; Ag2 (HPV-16 E714-27) .
SLQPETTDLNCYEQ, t # /KA L) G al .

1.2.2 DC¥53%  4r g R A 1% 40 il (PBMO) ,
WER £ 2% vh i (PBS) P& 3 W, F & 10% s 4 1 v
(FBS) i) RPMI1640 58 & k5 2 3R A1 2 F & 12 4L
Me.37 °C 5% CO, £33 h, ¥EIFAMME = T25 £
IR AT CIK 475 5 855 77 L 00 4% 19 I B2 40 il A
4 I #E 47 DC i T 85 3%, Hob rhGM-CSF 100
ng/mL.rhIL-4 30 ng/mL, f& K, 56 5 K7
AH L F 43 S A HPV-16 E7 $Hi K, & Hk BE K 50
pg/mL, 43 AR iE i Agl-DC, Ag2-DC, AgM-DC (1
PR 1 1 IRAH IR A, E 6 KIMA
1 000 U/mL rhTNF-a {2 DC 434k B2 55 8 K15
F i # DC,

1.2.3 CIK ZiffishsE KRB E#® 2 T25 #§35%

BUG A 1 000 U/mL IFN-v,37 °C 5% CO, 546
H%35,24 h JE A 50 ng/mL CD3 B4i.1 000 U/
mL 1L-2.1 000 U/mL IL-la, % 3 KW 1 K., IF &
JIRH R e BE B TL-2, 38 8 K UER CIK 4L .

1.2.4 DC-CIK 538 43 58 A e It £ 2819 1
# DC. Agl-DC. Ag2-DC, AgM-DC 5 CIK 4i il LA
1+ 10 e Hebs 3% B W R A 7815 1026 113K . 100 ng/
mL rhGM-CSF.1 000 U/mL IL-2 () RPMI1640
.7 d 53k DC-CIK . Agl-DC-CIK ., Ag2-DC-CIK .
AgM-DC-CIK,

1.2.5 i aCAn M AR R I 4 ff 22 A0 K 55 A0 A 240
FH PBS ¥k ¥ 8 &, 430 5 A AH R A TR A1 )5 5 Ik
JEIFE 20 min, I A ML ORI DC S HRE ) R Al
(CD83.CD86) .CIK #iififi 37 (CD3.CD8.CD56)
1.2. 6 ELISA &AW 48 f I+ BOR BU# DC
(DO VB DC(mDC) 4 il I 3% W, ELISA % £
IL-12 7K ¥ Bt CIK 40 i, DC-CIK. Agl-DC-CIK.
Ag2-DC-CIK ,AgM-DC-CIK 40 Jfd [~ 35 % , %l TFN-vy
K-

1.2.7 CCKS8 3 A IR0 41 i % siha 41 A 6 1 A 5%
W SR Ar Ry 5 A BOM AR K Y siha 48 i, 42 Fh
F 96 fLAR .1} 10" A/FL, W BE J5 8 2% 0 40 e CIK
DC-CIK, Agl-DC-CIK, Ag2-DC-CIK, AgM-DC-CIK
SR A BB AL siha R R R GO 5 2 1,10 ¢
1,20 + 1), 5538 72 ho il A CCKS8 10 pL/fL. FE F# 44
HEE 2 ho7E 450 nm Kb A DU WO BE(E (A {ED . B 3
MR HIME.

1.2.8 LDH Bk & il 28 0 44 f %) siha 20 B A A4
i B EUE KB siha 4088 R T 96 FLAR . 1 X
10" A~/ 4L, 7] B %80 07 48 s CIK . DC-CIK . Agl-DC-
CIK.Ag2-DC-CIK ,AgM-DC-CIK 4355 A siha 40 iy
B K 2 G 52 1,10 ¢ 1,20+ D, JFiEHE H AR
Bl I R B AL L 7E 490 nm KA A L 1B %
AR R ROIR (%) = (LKA A H— ARFE
T A H) /(B KB A 5 — AR A ) X
100%.

1.3 Giitsrab ¥ R JH SPSS17. 0 84 #E 47 50 4>
Bro WHERLL o+ £, AL m ¥ LB R ¢
o 36 , 22 2H 1] 35 85 bb R FH AR 2 22 43 M, P<<0. 05
RRERAGIHE L,

2 % ES

2.1 DC.CIK 4iffiig &2 0% 4hE I PBMC i g
20t 20 A L TR 35 R O PR B K, 2 R R Bk BT
ARZS TG AR L 525 41 16 2 18 A B RIAE R, Ry
H RN DCCE 1A s CIK il 5 DC Heds 52 f5 , # 5H 4
P REEAKE 1B,
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A FR mDC(X400); BFE/R DC-CIK(X100),
E 1 B2t DC.DC-CIK £ £ &

2.2 DC.CIK 40/ 5 % 3 =X 40 i {S0RG: I o A
# DC (iDC) . B # DC (mDC) 40 ig % B fE 11 &
CD83" .CD86 " By £ ik K-, 45 Je R W], DC M5 ,
HURE JI P&, CD83 " .CD86 " Fik KT, 2 A5t
B (P <<0.05), W 1;DC-CIK 40 it i CD3 "
CD8" .CD3" CD56 " Fik/KFwF CIK 41, 2 7H
Giib s L (P<<0.05), W3 2,
®1 DCRAMNEENERRBMTN(%,r+s)

i H CcD83 ™" CD86 " TR
iDC 66.6041.03 27.6040.92 51.00+1, 15
mDC 82.2040.91" 60.30+£1.01" 18.2041. 05"

.5 iDC l#, " P<<0.05,

x2 5DC#iE5%F CIK AMRBHTH(W,x L)

i H CD3" CD8" CD3 " CD56 "
CIK 54.60=0. 97 4.90+0.17
DC-CIK 77.40=£1. 087 12.2040.217

.5 CIK [b#. 7 P<0. 05,

2.3 DC.CIK 7 53 6 40 B X HE 1 Lk ELISA
ZER B, 5 iDCL(141. 30 £ 2. 12) pg/mL 14 k.,
mDC i F 1L-12[ (235. 2043, 58) pg/mL ] £,
ERAG ¥ E X (P <005, 5 CIK 41 g
[(328.60+5.41) pg/mL]AH t, DC-CIK[(472. 90+
4.17) pg/mL7]. Agl-DC-CIK [ (502. 30 + 5. 64) pg/
mL].Ag2-DC-CIK[ (527. 60 £5. 44) pg/mL7]. AgM-
DC-CIK[ (538. 20£4. 93) pg/mL 4 Ml I35 ¥ IFN-
Y2 EZRAEZIFE X (P<<0.05),

2.4 BN HEXT siha 20 MG MR SZ M 5 RN 4l
JLXt siha 20 M 3345 B0 60 /E A B S CIK 4040 B, g
4 HHAMHIE 5, H 4 HR-HPV-16 E7 & A5t Rk
TR 3 AR A0, FERCH B R 10 2 1,20 = 1 A,
IHIVE R T DC-CIK 4. 2 R A% L (P<
0.05, LKA 2,

2.5 N AAEXT siha 4HIRLA R AR 5 CCK8 45
SEABL L5 ZH R0 40 M % siha 20 Y H R G1ER L E
ROHLLE R 10+ 1 F0 20 ¢ 1 B, AR5 3R 4 AR B
3T CIK 4, H 2505 Ik 4089 3 412400 40 il Agl-
DC-CIK ., Ag2-DC-CIK, AgM-DC-CIK # 1) fig /1 58 T
DC-CIK 4,76 5 ¢ 1,10 = 1,20 = 1 & Fl N, F 85080 1

Thim s A& A M Besk , 22 5 A g it i L (P <

0.05), W 3,
1.0+

B3 axk4

0.8+ B DC-CIK 41
8 B3 Agl-DC-CIK 4]
# 06 @D Ag2-DC-CIK 41
HT AgM-DC-CIK 41
204
B

0.2

0.0

.5 CIK 4k, * P<<0.05:45 DC-CIK 41 He# ., © P<<0. 05,
2 & E WS siha 40 B i 14 B9 B i

CIK 41
DC-CIK 4

B3 Agl-DC-CIK 4]
OO Ag2-DC-CIK 41
AgM-DC-CIK 41

7.5 CIK 4 1%, * P<<0.05;5 DC-CIK 4 lb#, * P<<0. 05,
3 £ HEP MR siha WP R G ZH

3 i it

B S AE AR A M R R SRR TR AR 2
T I A L A SR AN AR AL PR R AR
Gevt BB R B, kR P E R OBT L ) ik
80 %6 » 1M 3K [l By F 9 & M R RS FE % 2y oy 4 ik B
1/3. 9 BATAE At 5 L IR L By 36 8 #5008 T il
BEWE N TAEW h EE ., Haixh T 5 S8 Wi IT
FEPIFARGHOT N E AT A H T W E
Jo 8 I R LR O o A RS, PR T AR T 7R I
PRI 09 R M L IR 2 O AT O o BE T R
HR-HPV $R&2 8 YL I By 309 K HR ai A2 19 35 2200
U Hod  HPV-16 22 H Rl & BLAY 5 5 5 19 80 t
HPV B N85 300 o ) B8 1/2. HPV 3%
R 2l — B 8 AN 3EHE (ORF) , Hirp E6  E7 J& 1%
HOEEN, E7 £ 5 pRb Hr 5454, vl 4 il JE
01, AT 5 6 440 ) 20 1 7 A 0 G B 448 5, 5 04 i
AR

DC & H i & B 4 P 55 28 38 19 BT D 2 52 40
REMSK BT T A B 5 S 45 CD8' T 4 {2 fff T
N Rl R k2t ) (v o W Nt | O YNTTD O 1 R .
i . CIK 4 EZRE T T 40, & — 2 40 i B .
AALEA T 40 i 58 < B B i 35 4 L 38 B NK 41 if
4 MHC BR il 4 28 56 988 4 i 59 % . 1 DC Al CIK
4 g He s 37 CIK 21 2 4 DC i — 25 i, l# DC
Ntk CIK 20 f Bé it IFN-y 254 %K+, DC.CIK
20 P 3K o A B R R S 85 % A 40 B AR AT T % i e A
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JL R B ARG RE Y B PSR DC AL B i
Bl R IGS CIK 4 i 2 3% 35 L 7T DL 4 v %o 47 o2 30 4
B RGBS, DC-CIK b FL AR s i g o) L o &
A Y RE A SRS RRONAE RN SR E R
2L, BB A AL B 1 R BE T RE

TR A3 e A R S O R, BRI R il i
iR 4R DC L AH HRE S M AT Ak 2Z2 21 T R, B
A BEXT IE A0 2 AT s . e U & 9 HIL |
i, UL AR BE HPV-16 Fedk, it G T E7 A
PUFKAE AR PR gk DC, s28 s R R W . DC-
CIK SuRE 3% 0] DL S Ho b T bk B 4 B 43 B L 40 3
L H) IFN-7, 7ERCHE o 10+ 1,20 + 1 0, X 40 40 fifg
siha B9 R0 & F CIK 40, i 2 HPV-16 E7 #1
JEK G280 DC 5 CIK 40 3 55 77 , 3 B X6 #0841 i
B R K A A VR I B A58 L T e T 4 5 . K
FYUEIKSE L BIE & gk DC 5 CIK 4 g dt 3557, 5
PR G DC-CIK M H . AR RCR i 22 % 0
GeitE7E (P >>0.05) . {H B 5 F Fal CIK 41 fifg Al
DC-CIK, X X} T45 SI6 97 B S A 2 2 X,
4 £ it

AW R B 4 HPV-16 E7 HiJ5 K, 72k DC
J&  BEME— AL G CIK it L 356 5 X 7 i siha 20 i
() AT RN A I PR BT 35098 1 3R 9T SR T B K B
H 1 5 1 — 20 0 A Y S 6 n DAIE S HLRHIL g
ik — 2L WF5E .
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