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Killing effect of CIKs on pancreatic cancer cells enhanced by DCs
loaded with K-ras mutant peptide
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Abstract Objective: To observe the killing effect of the cytokine induced killer cells (CIKs) after co-culture with dendritic
cells (DCs) harboring K-ras (12-Val) mutant peptide on pancreatic cancer PANC-1 cells.
Methods: DCs and CIKs were induced and enriched from peripheral blood of healthy donors, respectively. DCs
were loaded with the K-ras mutant epitope peptide (K-ras-DCs), and CIKs were co-cultured with un-loaded DCs
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or K-ras-DCs to obtain the DC-CIKs and K-ras-DC-CIKs, respectively. The proliferative activities between CIKs
and K-ras-DC-CIKs were compared, the difference in immunophenotype between DCs and K-ras-DCs as well
as between CIKs and K-ras-DC-CIKs were analyzed, the IFN-y and IL-12 levels in the culture supernatants from
CIKs, DC-CIKs and K-ras-DC-CIKs were measured, and the killing abilities of CIKs, DC-CIKs and K-ras-DC-

Results: The proliferative ability of K-ras-DC-CIKs was significantly greater than that of the untreated CIKs
(P<0.05); the expressions of the mature surface proteins that included CD1a, CD80, CD83 and HLA-DR in
K-ras-DCs were significantly higher than those in un-loaded DCs, while the expression rates of CD3"CDS6" and
CD3'CD8" in K-ras-DC-CIK cell population were significantly higher than those in pure CIK population (all
P<0.05); the levels of IFN-y and IL-12 in the cell culture supernatant, and the killing ability on PANC-1 cells
from high to low order were K-ras-DC-CIKs, DC-CIKs, and pure CIKs (all P<0.05).

Conclusion: K-ras mutant peptide can promote DCs maturation, and DCs harboring K-ras mutant peptide can

358

CIKs on PANC-1 cells in vitro were determined.

increase the proliferation of CIKs and killing effect on pancreatic cancer cells.
Key words Pancreatic Neoplasms; Dendritic Cells; Killer Cells, Lymphokine-Activated
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Figure 1 Electron microscopy observation of cellular morphology

A: A large amount of dendrites in K-ras-DCs (xS 000); B: Nuclear

and abundant organelles in K-ras-DCs (x10 000); C: Cell mass of DC-CIKs and plentiful dendrites on their surfaces (x2 000)
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59K P CIK 41l 5 K-ras-DCH: [R5 5%, DCE—
ARG CIK B G A i 11, Wi9%15 dif, K-ras-DC-
CIKH ¥ M58 21.2 £ 3.1, ZHAICIKY HE 155
(16.1+2.7) M1.314% (P<0.05) (KE2) .
2.3 HpRBKNER
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Figure 2 Comparison of the proliferative abilities between CIKs
and K-ras-DC-CIKs

%1 DC 5 K-ras-DC #ifIREELE: (x5, %)
Table 1 Comparison of the immunophenotype between DCs
and K-ras-DCs (x+s, %)
il 2 CDla CD80 CD83 CD86  HILA-DR
DC  226+36 494+32 385+46 726+56 665+46
K-ras-DC 35.1+43" 622+58" 51.1+49" 744+52 824+44"
H: 1 5 DC H#, P<0.05
Note: 1) P<0.0S vs. DCs

%2 CIK5K-ras-DC-CIK fifEREILLE: (x+s, %)
Table 2 Comparison of the immunophenotype between CIKs
and K-ras-DC-CIKs (x+s, %)
il CD3 CD3'CD56" CD3'CD8"
CIK 7634 +4.54 34.18+2.63 56.38 +4.87
K-ras-DC-CIK  87.53+6.02  49.43+4.34" 68.65+3.32"
FE: 1) 5 CIK A&, P<0.05
Note: 1) P<0.05 vs. CIKs

2.4 HREF IL-12 F1 IFN-y LR

e JL B 22 E A 14 K[ K-ras-DC-CIK, DC-
CIKMICIK F¥EW P IFN- v FIIL- 1209 70 W 7K F
K-ras-DC-CIKM LiE W P IFN- v FITL-12 17K
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CIKAY WS IFN- vy FIL- 1289 K F 0 B & T
CIK (¥JP<0.05) (£3) .

%3 CIK, DC-CIK, K-ras-DC-CIK ti&ifidh IL-12 #0 IFN-y
IKF (x+s, pg/mL)
Table 3 Comparison of IFN-y and IL-12 levels in the culture
supernatants from CIK, DC-CIK and K-ras-DC-
CIK(xts, pg/mL)

2 i IL-12 IFN- vy

CIK 37.4+32" 273.4+9.7"
DC-CIK 69.8 £ 5.4"7 435.6 + 16.2"?
K-ras-DC-CIK 87.1+84 512.1+20.4

{E: 1) 5 K-ras-DC-CIK &L, P<0.05; 2) 5 CIK [b#%,
P<0.05
Note: 1) P<0.05 vs. K-ras-DC-CIKs; 2) P<0.05 vs. CIKs
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B3 CIK, DC-CIK. K-ras-DC-CIK 3 PANC-1 48 1 #3 ¢
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Figure 3 Comparison of killing ability against PANC-1 cells

among CIKs, DC-CIKs and K-ras-DC-CIKs
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