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In Vitro Induction of Specific Anti- tumor Immunity against Renal Cell Carcinoma by

Tumor Antigen- pulsed, Interleukin- 12 Gene- modified Dendritic Cells
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Abstract: Objectives To investigate the effects of tumor antigen- pulsed and interleukin- 12 gene- modified
dendritic cells (DCs) in activating cytotoxic T lymphocyte (CTL) inducing specific anti- tumor immunity against renal
cell carcinoma (RCC) in vitro as well as the related immunological mechanisms. Methods DCs were derived from
human peripheral blood mononuclear cells (h(PBMCs), modified by recombinant IL- 12 retrovirus, and pulsed with
tumor antigen of RCC by ultrasonic cell- disintergrator. The IL- 12 and IFN-y levels in culture supernatant of DCs
and CTLs were examined by ELISA. The expression of CDgand CDg molecules on DCs surface was measured by
FACS. Proliferation capacity of activating autologous T lymphocytes and cytotoxicity of CTL against RCC was
evaluated by MTT. Results After being modified by IL- 12 gene and pulsed with tumor antigen, DCs produced
high level of IL-12 [(279.6%1.7 ) pg/mL]and IFN-y[(892+31) pg/mL], and increased the expression of CDg and
CDg molecules (65.9%+3.1%, 92.8%+3.4% respectively). Proliferation of autologous T lymphocytes was also
enhanced after stimulated by DC vaccine. DC vaccine could induce and activate CTL to produce high level of IFN-
v[(1146+31)pg/mL]. “DC- IL- 12+Ag” could induce the strongest cytotoxicity of antigen- specific CTL against RCC,
significantly compared with other groups. Conclusion After being modified by IL- 12 gene and pulsed with RCC
tumor antigen, DCs could effectively induce specific immune response against RCC. Owing to IL-12 gene
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modification and tumor antigen pulsed, the second signal of antigen presenting of DCs was activated, the functions

of IL- 12 excretion and T cell activation of DCs was promoted, the capacity of CTL excreting IFN-y was enhanced,

which are relevant to the immune mechanism.
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Table 1 The expression of CDg  CDg  HLA- DR molecules
T DC on DCs surface (xts, %)
=1 10 DC IL-2 Groups n CD83 CD86 HLA- DR
(200 U/mL) 10% FBS RPMI- 1640 37 DCi 1248 6 65.9+3.1 92.8+3.4Y 93.9+1.9
5% CO, 2 34 DCy 6 52.842.3 85.1+2.8% 91.7£2.5
DCy 1 6 34.1+1.8 68.8+2.8 93.2+3.0
IL-2 DCoe 6  100:11  553t23 91542
6 (CTL) P <0.01 <0.01 >0.05
ELISA IL-12 IFN-y CD cluster of differentiation antigen HLA- DR human leukocyte
MTT antigen (locus) DR 1) compared with 2), P < 0.05
SI SI= | A -
A -DC A |/ A ] 2.2 IL-12 DC
T = A - IL-12 IFN-vy
A/ A ] ELISA 1x10° DCs /mL
1.3.6 5 CTL IL-12 bC
786- 0 50 1 IL-12 IFN-y DCLL 1249
251 101 MTT P<001( 2)
[ A+ A - 2 IL-12 DC IL-12,
A/ A ]x100 % PNy .
Table 2 The IL- 12 and IFN-y levels in culture supernatant
1.4 of DCs (xxs, pg/mL)
SPSs11.0 Groups n IL-12 IFN-y
(ONEWAY DCoL 121ng 6 279.6+1.7 892431
ANOVA) (LSD) DCh 6 1058442 512422
DUNNETT P< 0.05 DCy. 12 6 217.1+1.6 684+20
DCrie 6 31.5+3.1 212+15
P <0.01 <0.01
2 DCs dendritic cells
21 DC 2.3 IL-12 DC
50 mL PBMC  rhGM- T
CSF  rhiL-4 7d DC IL-12 DC
2.5x10° 2.0x10° T DCL 120 T
0.88 T
DC IL-2
DC 7 1.16 3
CDs (10.0%+1.1%)  IL-12 j 24 IL-12 DC
DC 7 CTL IFN-y DC IL-12
CDas ELISA IL-12
CDs DCu 120t ( DC T
65.9%+3.1%  92.8%+3.4%) CDy CDas CTL IFN-y bC
(1 IL-12

(1 146+31)pg/mL  (215+25)pg/mL
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Table 3 The proliferation of autologous T lymphocytes after DC.12:ng DC e
stimulated by DCs (xxs) T

Groups A value S DC

CTlic 11 1209 1.0823 + 0.0154 9.88% T

CTlcing 0.8374 + 0.0097 7.17 ( 5)

CTloc 12 0.8805 + 0.0105 7.64

CTLoc raie 0.5744 + 0.0647 4.34

T 0.0412 + 0.0025 1.16 3

DCi- 1249 0.1129 + 0.0832 -

DCy 0.1095 + 0.0521 - DC

DC1 0.1107 + 0.1109 - @3 DC

DCie 0.0986 + 0.0453 - DC [6-9]

T s 0.0981 + 0.0038 - 12 (|L- 12) p35

A absorbances SI simulation index 1) compared with the control (”__ lZA) p40(||__ lZB)
groups, P< 0.01

DC Mo

4 IL-12 CTL IL-12, NK T CD.*TH,
IFN-y TH, T
Table 4 The IL-12 and IFN-y levels in cultu[e supernatant IFN-y IFN-y IFN-a  IL-2
of CTLs (xxs, pg/mL) CDy CDy

Groups n IL-12 IFN-y DC CTL

CTloc 11209 6 215425 1146+31 [0-12]

CTlociag 6 78+25 762122

CTloowr 6 171+19 817+26 786-0

CTLoc i 6 28+3 387+16 IL-12 be bC

Trone 6 - 266116 CTL 786-0

P <0.01 <001 DCiwag DC
CTLs cytotoxic T lymphocytes CDg CDss
DC DCi. 12+ag IL-12
IFN-y IL-12 CD,'T

5 CTL NK DC\L 12489
Table 5 The cytotoxicity against RCC of antigen - specific DC.. 1, T
CTL (xts, %) DC- IL- 12+Ag IL-12 IL-

G Effective cells to target cells 12 T

roups n 50 1 25 1 10 1 DC- IL- 12+Ag
CTlLociieag 6 79.1+£5.3 70.0£5.1 31.8+1.9
CTloc 6  54.3+1.8)  418+349  205+2.29 DC1z DCy
CTloc 12 6 48.6+2.69  34.5+2.1? 18.3+2.4% be
CTloome 6 307414  227$30  10.0£2.9 CTL
T 6  12.6+3.0 7.944.2 3.1%3.4 IL-12 IFN-y

P <0.01 <0.01 <0.01

Compared between 1) P< 0.05 Compared between 2) P< 0.05
Compared between 3) P >0.05
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