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The Optimal Activation State of Dendritic Cells for the Induction of Antitumor Immunity.
Byung-Hyouk Nam, Wool-Soon Jo, Ki-Won Lee, Su-Jung Oh, Eun-Young Kang, Yu-Jin Choi, Eunju Do,
Sook-Hee Hong, Young-Jin Lim, Ki-Uk Kim' and Min-Ho Jeong* Dong-A University Medical Science

Research Center, Clinical Research Center, Busan 602-714, Korea,

"Department of Neurosurgery, College of

Medicine, Dong-A University, Busan 602-714, Korea — Dendritic cells (DCs) are the only antigen present-
ing cells (APCs) capable of initiating immune responses, which is crucial for priming the specific cyto-
toxic T lymphocyte (CTL) response and tumor immunity. Upon activation by DCs, CD4+ helper T
cells can cross-prime CD8+ CTLs via IL-12. However, recently activated DCs were described to prime
in vitro strong T helper cell type 1 (Thi) responses, whereas at later time points, they preferentially
prime Thy cells. Therfore, we examined in this study the optimum kinetic state of DCs activation im-
pacted on in vive priming of tumor-specific CTLs by using ovalbumin (OVA) tumor antigen model.
Bone-marrow-derived DCs showed an appropriate expression of surface MHC and costimulatory mol-
ecules after 6 or 7-day differentiation. The 6-day differentiated DCs pulsed with OVA antigen for 8
h (8-h DC) and followed by restimulation with LPS for 24 h maintained high interleukin (IL)-12 pro-
duction potential, accompanying the decreased level in their secretion by delayed re-exposure time to
LPS. Furthermore, immunization with 8-h DC induced higher intraceliular interferon(IEN)-y+/CD8+
T cells and elicited more powerful cytotoxicity of splenocytes to EG7 cells, a clone of EL4 cells trans-
fected with an OVA ¢DNA, than immunization with 24-h DC. In the animal study for the evaluation
of therapeutic or protective antitumor immunity, immunization with 8-h DC induced an effective anti-
tumor immunity against tumor of EG7 cells and completely protected mice from tumor formation and
prolonged survival, respectively. The most commonly used and clinically applied DC-based vaccine
is based on in vitro antigen loading for 24 h. However, our data indicated that antigen stimulation
over 8 h decrcased antitumor immunity with functional exhaustion of DCs, and that the 8-h DC
would be an optimum activation state impacted on in vivo priming of tumor-specific CTLs and sub-
sequently lead to induction of strong antitumor immunity.
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Fig. 1. The expressions of surface markers on DCs. Bone marrow cells from C57BL/6 mouse were differentiated into DCs by
GM-CSF and IL-4 for the indicated time. The cells were pulsed with OVA (1 mg/m{) or stimulated with LPS (1 pg/mé)
for 24 h. Fluorescence was analyzed with a Coulter Epics XL cytometer, and percent gated cells were calculated. (A) CD11c
single positive cells, (B) CD11c and MHC class II double positive cells, (C) CD11c and CD86 double positive cells,
(D) CD1lc and CD40 double positive cells. Data were reported as the mean =

*P<0.05 and **P<0.01, when compared with control.
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Hig. 2. The measurcment of IL-12 secretion of DCs. Figure 2 was predicted DCs condition after injection into animal or human
body. Bone marrow cells from C57BL/6 mouse were differentiated into DCs by GM-CSF and 1L4 for 6 or 7 days. The
cells were pulsed with OVA (1 mg/mf) for the indicated time (A), and then stimulated with LPS (1 pg/ml) for 24 h (B).
The amounts of IL-12 in the culture supernatants were determined with sandwich ELISA method. Data were reported as
the mean + SE of three independent experiments. *P<0.05 and **P<0.01, when compared with unpulsed control.
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Fig. 4. OVA-specific cytotoxicity of splenocytes by immunization with DCs. Splenocytes from immunized mice with saline or DCs,
which were differentiated for 6 days and pulsed with OVA for the indicated time, were restimulated with OVA for 5 days
and cocultured with radioisotope-labelled target cells including EL4 and EG7 cells at various ratios for 4 h. Supernatants
from tripicate cultures were collected, and radioactivities of 'Cr were measured with gamma-counter (Beckman, Milan). Data

were reported as the mean of six mice per group.
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Fig. 5. OVA-specific antitumor immunity induced by immunization with DCs. C57BL/6 mice were immunized subcutaneously
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