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ABSTRACT
In this study, we examined antitumor activity of a mouse CC chemokine ILC/CCL27 and a mouse CX3C chemokine fractalkine/CX3CL1 in
vivo. We generated recombinant adenovirus vectors with a fiber mutation,
encoding mILC (Ad-RGD-mILC) and mFKN (Ad-RGD-mFKN). We confirmed tumor cells infected with Ad-RGD-mILC and Ad-RGD-mFKN to
express and release these chemokines. Tumor rejection experiments in
vivo were carried out by inoculating OV-HM cells infected with Ad-RGDmILC or Ad-RGD-mFKN into immunocompetent mice. mILC significantly suppressed the tumor growth, whereas no such significant effect
was observed by mFKN. The antitumor activity induced by mILC was T
cell dependent, involving both CD4ⴙ and CD8ⴙ T cells. Immunohistochemical analysis revealed accumulation of both CD3ⴙ lymphocytes and
NK cells in the tumor tissue transduced with mILC and mFKN. However,
there was a significant difference in the distribution of infiltrating cells.
Furthermore, mFKN appeared to have an angiogenic activity, which
might have masked its tumor suppressive activity. Collectively, ILC/
CCL27 may be a good candidate molecule for cancer gene therapy.

INTRODUCTION
Considerable attention has been paid recently to the application of
chemokines to cancer immunotherapy, because of their chemotactic
activity for a variety of immune cells, as well as angiostatic activity of
some chemokines, such as IFN-inducible protein-10/CXCL10 and
Mig/CXCL9. In addition, it has been known that some tumor cells
express a lower level of chemokines than that of normal cells (1). The
tumor suppressive activity of several chemokines was also observed
after these genes had been transduced into a variety of experimental
tumors (2–9). Tumor cells that were transduced with the CC chemokine, macrophage inflammatory protein-1␣/CCL3, had reduced tumorgenicity and significantly increased infiltration of macrophage
and neutrophil (7). A strong leukocyte-mediated inflammatory response was observed in tumors expressing macrophage inflammatory
protein-1␣, leading to the induction of strong antitumor CTL responses (8). Another CC chemokine, macrophage-derived chemokine/
CCL22, also had a strong chemoattractant activity for dendritic, NK,3
and T cells, resulting in tumor regression in a murine lung carcinoma
model by its efficient induction of antitumor immunity (9).
More than 40 chemokines have thus far been well characterized
(10), but only a few have been demonstrated as candidates for cancer
therapy by using as sole agents or with adjuvant. In the present study,

a CC family chemokine, ILC/CCL27, and a CX3C chemokine, FKN/
CX3CL1, have been studied. ILC is expressed in the skin and selectively chemoattracts CLA⫹ memory T and Langerhans cells (11, 12).
FKN shows chemotactic activity for NK cells, T cells, and monocytes
(13, 14). FKN is expressed by dendritic cells, and the expression is
up-regulated on dendritic cell maturation (15). We hypothesized that
if tumor cells could be genetically modified in vitro to produce
chemokines in vivo, the chemokines would accumulate T cells in the
tumor. The in vivo interaction of T cells with the tumor cells should
induce antitumor immunity, resulting in suppression of tumor growth.
To test this hypothesis, we used a recombinant adenovirus vector with
a fiber mutation (Ad-RGD) containing the Arg-Gly-Asp (RGD) sequence in the fiber knob. This vector has been demonstrated to
possess higher transduction and antitumor activities when we used it
for cytokine gene therapy against melanoma, compared with conventional adenovirus vectors (16, 17). In this study, the ovarian carcinoma
OV-HM cell line (18) was infected with a chemokine-encoding vector, Ad-RGD-mILC or Ad-RGD-mFKN, and inoculated into mice to
test its antitumor activity in gene immunotherapy. Ad-RGD-mILC
induced the local recruitment of immune cells and suppressed tumor
growth. By contrast, Ad-RGD-mFKN did not have such significant
antitumor activity against OV-HM cells, although the tumor cells also
attracted infiltrating immune cells.

MATERIALS AND METHODS

Cell Lines and Animals. OV-HM ovarian carcinoma cells were kindly
provided by Dr. Hiromi Fujiwara (School of Medicine, Osaka University,
Japan) and maintained in RPMI 1640 supplemented with 10% heat-inactivated
FBS. B16/BL6, A549 lung carcinoma, and human embryonic kidney 293 cells
were cultured in DMEM supplemented with 10% FBS. L1.2-mCCR10 and
L1.2-mCX3CR1 cells were maintained in RPMI 1640 supplemented with 10%
heat-inactivated FBS and 2-ME (50 M; Life Technologies, Inc.). All of the
cell lines were cultured at 37°C in a humidified atmosphere with 5% CO2.
Female B6C3F1 and BALB/c nude mice were purchased from SLC, Inc.
(Hamamatsu, Japan) and used at 6 – 8 week of age. All of the experimental
procedures were in accordance with the Osaka University guidelines for the
welfare of animals in experimental neoplasia.
Adenovirus Vectors. Replication-deficient adenovirus vectors with a fiber
mutation used in this study were based on the adenovirus serotype 5 backbone
with deletions of E1 and E3 and the expression cassette in the E1 region (19).
The RGD sequence was inserted into the HI loop of the fiber knob using a
two-step method developed by Mizuguchi et al. (20). Murine chemokine genes
derived from pFastBac1-mILC and pBlueScriptSK(⫹)-mFKN were used as
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RT-PCR for Chemokine Gene Detection. To examine the expression of
mILC and mFKN mRNA, OV-HM cells were infected with Ad-RGD-mILC,
Ad-RGD-mFKN, or Ad-RGD-NULL, as a control vector, at an MOI of 10 for
24 h. After the 24-h cultivation, total RNA of the cells was isolated using
TRIzol reagents (Life Technologies, Inc.). SuperScript II reverse transcriptase
(Life Technologies, Inc.) was used for the cDNA reverse transcription. cDNA
was amplified by PCR in the presence of primers (Pharmacia Biotechnology).
Primer sequences for mILC were 5⬘-AGCAGCCTCCCGCTGTTACTGTTG-3⬘ (sense) and 5⬘-TGCTTTATTAGTTTTGCTGTTGGG-3⬘ (antisense)
and for mFKN were 5⬘-ATGACCTCACGAATCCCAGTGG-3⬘(sense) and
5⬘-CCGCCTCAAAACTTCCAATGC-3⬘(antisense). The following PCR conditions were used: (a) mILC: 30 s at 92°C, 60°C, and 72°C (30 cycles); and (b)
mFKN: 30 s at 92°C, 55°C, and 72°C (30 cycles). PCR products were
electrophoresed in 2% agarose gel and stained with ethidium bromide.
Chemotaxis Assay. A549 cells were infected at an MOI of 10 with
Ad-RGD-mILC or Ad-RGD-mFKN for 24 h. The cells were washed and
cultured for another 48 h. The resulting conditioned medium was collected,
and its chemotactic activity was measured by migration assay across polycarbonate membrane (Chemotx 96; Neuro Probe; Ref. 24) using L1.2-mCCR10 or
L1.2-mCX3CR1 cells expressing the specific receptor for mILC or mFKN,
respectively. Migration was allowed for 4 h at 37°C in a 5% CO2 atmosphere.
Migrated cells were lysed and quantitated by using a PicoGreen doublestranded DNA quantitation reagent (Molecular Probe).
Tumor Rejection in Mice and Subsequent Rechallenge by Tumor Reinoculation. Mice were inoculated intradermally into their flank with 1 ⫻ 106
OV-HM cells that had been infected with Ad-RGD-mILC or Ad-RGD-mFKN
(at an MOI of 10 each in a volume of 100 l diluted in RPMI 1640) for 24 h.
Tumor volume was calculated by measuring the length and width of the tumor
twice a week. Animals were euthanized when one of the two measurements
was ⬎15 mm. Three months after complete regression of primary tumors, mice
were rechallenged with freshly isolated OV-HM tumor or B16/BL6 melanoma
cells by intradermal injection of 1 ⫻ 106 cells into the flank. mILC genetransduced OV-HM cells, made by transfection of Ad-RGD-mILC, were also
inoculated into BALB/c nude mice to observe its antitumor activity.
T- or NK-cell Infiltration into OV-HM Tumors Expressing Chemokine.
Immunohistochemical analysis was used to determine lymphocytes infiltrated
into tumors. Tumor-bearing mice were sacrificed in 2 days after the administration of OV-HM cells transfected with Ad-RGD-mILC or Ad-RGD-mFKN.
The tumor nodules were harvested, embedded in OCT compound (Sakura,
Torrance, CA), and stored at ⫺80°C. Frozen thin sections (6 m in thickness)
of the nodules were fixed in acetone, washed with PBS, and then incubated in
PBS containing 0.3% hydrogen peroxide for 10 min at room temperature to
block endogenous peroxidase activity. The sections were preincubated with
5% BSA in PBS for 10 min and sequentially incubated with optimal dilution
of primary antibody, rabbit antiasialo GM1 (WAKO), rabbit antihuman CD3
antibody (DakoCytomation), or normal rabbit IgG (Santa Cruz Biotechnology). Each primary antibody bound was detected with biotinylated goat antirabbit immunogloblins (DakoCytomation) and streptavidin-horseradish peroxidase (Vector Laboratories). Each of the incubations lasted for 30 min and was
followed by a 15-min wash in Tris-buffered saline. The sections were stained

with 3,3⬘-diaminobenzidine (WAKO) and finally counterstained with hematoxylin. The number of immunostained cells was counted under a light microscope with ⫻400 magnification.
Depletion of Lymphocytes and Tumor Growth. Injection (i.p.) of antimouse CD4 or CD8 ascitic fluid, 100 l each, into mice was carried out seven
times on days ⫺3, ⫺2, ⫺1, 0, 5, 10, and 15. For NK cell depletion, mice were
treated with asialo GM1 antiserum (40 l/dose; WAKO) by i.p. injection six
times on days ⫺2, ⫺1, 0, 5, 10, and 15. OV-HM cells infected with Ad-RGDmILC at an MOI of 10 were intradermally inoculated on day 0. Tumor growth
was examined twice a week.

RESULTS
Expression of mILC and mFKN by Infection with Adenovirus
Vectors. We infected OV-HM, a mouse ovary carcinoma line, with
recombinant adenovirus vectors encoding mILC or mFKN and examined their expression by RT-PCR at 24 h. As shown in Fig. 1, OV-HM
cells infected with Ad-RGD-mILC and Ad-RGD-mFKN indeed expressed mILC and mFKN, respectively. To verify that mILC and
mFKN produced by cells infected with the adenovirus vectors were
biologically active, A549 cells were infected with the vectors for 24 h,
and the culture supernatants were harvested after further cultivation
for 48 h. The chemotactic activity in the culture supernatants was
examined by a migration assay using L1.2-mCCR10 or L1.2mCX3CR1 cells. In this experiment, we used A549 cells instead of
OV-HM cells because of a strong background chemotactic activity in
the culture supernatant of the latter. As shown in Fig. 2, the culture
supernatant of A549 cells infected with Ad-RGD-mILC and AdRGD-mFKN efficiently induced migration of L1.2-mCCR10 or L1.2mCX3CR1 cells, respectively. Because mFKN encoded by Ad-RGDmFKN was the full-length transmembrane type, the results also
suggested efficient generation of soluble mFKN through cleavage at
the membrane-proximal site (13).
In Vivo Antitumor Effect by Infection with Ad-RGD-mILC.
OV-HM cells infected with Ad-RGD-mILC, Ad-RGD-mFKN, or
Ad-RGD-NULL were intradermally inoculated into B6C3F1 mice. As
shown in Fig. 3, OV-HM infected with Ad-RGD-mILC showed
significant retardation in tumor growth in vivo. On the other hand,
OV-HM infected with Ad-RGD-mFKN did not show any difference
in tumor growth from that infected with Ad-RGD-NULL. In fact, 9 of
12 mice inoculated with OV-HM infected with Ad-RGD-mILC were
tumor free (data not shown). In rechallenge experiment, mice that had
complete regression were intradermally injected with OV-HM or
B16/BL6 cells 90 days after the initial challenge. Results demonstrated that ⬎50% of mice rechallenged with OV-HM (5 of 9 mice)
remained tumor free for ⱖ2 months, whereas other mice showed

Fig. 1. RT-PCR analysis of chemokine mRNA expression in
OV-HM cells infected with Ad-RGD-mILC or Ad-RGD-mFKN.
Total RNA was isolated by TRIzol reagents from OV-HM cells
infected with indicated chemokine-encoding adenovirus vectors at
an MOI of 10 for 24 h, and SuperScript II reverse transcriptase
was used for cDNA transcription. cDNA was amplified by PCR
with indicated mouse chemokine-specific primers. Simultaneously, amplification of cDNA coding for ␤-actin was performed
as an internal control. Amplified products were separated by 2%
agarose gel electrophoresis and stained with ethidium bromide.
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Fig. 2. Directed migration of cells, expressing chemokine
receptors, induced by culture supernatants of A549 cells infected
with Ad-RGD-ILC or Ad-RGD-FKN. A549 cells were infected at
an MOI of 10 with: (a) Ad-RGD-mILC or (b) Ad-RGD-mFKN.
After 24 h, the cells were washed and cultured for an additional
48 h. The culture supernatants were collected and used for the
migration assay by adding to the bottom chamber. L1.2-mCCR10
or L1.2-mCX3CR1 cells, expressing specific receptors for mILC
or mFKN, respectively, were suspended at a concentration of
1 ⫻ 107cells/ml in migration buffer containing 1.04% RPMI 1640
without phenol red, 0.476% HEPES, and 0.5% BSA. After installing a filter on the bottom chamber, the cell suspensions, 20 l
each, were placed in the top chamber. Cell migration was allowed
for 4 h at 37°C in a 5% CO2 atmosphere. Migrated cells to the
bottom chamber were lysed and quantitated by using a PicoGreen
double-stranded DNA quantitation reagent. Data are expressed as
the mean ⫾ SD of triplicate results. Statistical analysis was
carried out by Student’s t test.

Involvement of CD4ⴙ and CD8ⴙ T Cells in the Antitumor
Effect of mILC. To investigate the role of T and NK cells in the
antitumor effect by Ad-RGD-mILC, B6C3F1 mice selectively depleted with CD4⫹ T, CD8⫹ T, or NK cell were inoculated with
OV-HM cells infected with Ad-RGD-mILC. As shown in Fig. 7, no
tumor grew in the NK cell-depleted group, whereas tumors efficiently
developed in both of the CD4⫹ or CD8⫹ T cell-depleted mice. These
results indicated that the inhibition of tumor growth by mILC was
mostly dependent on CD4⫹ and CD8⫹ T cells but not on NK cells.
DISCUSSION

Fig. 3. Growth of OV-HM tumor cells, infected with chemokine-encoding adenovirus
vectors, in B6C3F1 mice. Mice were inoculated intradermally in the flank with 1 ⫻ 106
OV-HM cells (100 l in RPMI 1640) infected at an MOI of 10 with Ad-RGD-mILC or
Ad-RGD-mFKN for 24 h. Tumor volume was calculated after measuring the length and
width of the tumor at indicated periods of time, and data are expressed as the mean ⫾ SE
of results obtained from at least five mice. Animals were euthanized when one of the two
values measured was ⬎15 mm.

retarded growth of tumor (data not shown). In contrast, 100% of the
mice rechallenged with B16/BL6 developed palpable tumors within 2
weeks. These results indicated the generation of specific immunity
against OV-HM in mice that rejected OV-HM-expressing mILC. We
also confirmed that OV-HM infected with Ad-RGD-mILC did not
show such marked growth suppression in nude mice deficient in T
cells (Fig. 4). These results suggested that the importance of T cells in
the antitumor effect against OV-HM-expressing mILC.
Infiltration of T and NK Cells into Tumor Infection with AdRGD-mILC and Ad-RGD-mFKN. To examine the antitumor
mechanism of Ad-RGD-mILC, tumor tissues were immunohistochemically stained for CD3 (a T-cell marker) and asialoGM1 (an
NK-cell marker; Refs. 25 and 26) 2 days after the inoculation of
OV-HM cells infected with Ad-RGD-mILC, Ad-RGD-mFKN, or
Ad-RGD-NULL. As shown in Figs. 5 and 6, both OV-HM cells
infected with Ad-RGD-mILC and Ad-RGD-mFKN demonstrated the
accumulation of CD3⫹ T and NK cells in tumor tissues. CD3⫹ T and
NK cells were evenly distributed in the tumor tissue of OV-HM
infected with Ad-RGD-mILC. However, these cells were mostly
accumulated around the tumor blood vessel in the tumor tissues of
OV-HM infected with Ad-RGD-mFKN. Furthermore, promoted
growth of tumor blood vessels appeared to be present in OV-HMexpressing mFKN (Figs. 5 and 6).

Cytokine or chemokine encoded by a viral vector is currently
regarded as a promising way of cancer gene immunotherapy. Researchers have paid attention to chemotactic activity of chemokines
for immune cells and expected that they may be able to play an
important role in cancer treatment, because the basis and premise of
immunotherapy is the accumulation of immune cells in tumor tissues.
The CC chemokine ILC, also called cutaneous T cell-attracting

Fig. 4. Growth of OV-HM tumor cells infected with Ad-RGD-mILC in BALB/c nude
mice. Mice were inoculated intradermally in the flank with 1 ⫻ 106 OV-HM cells (100
l in RPMI 1640) infected at an MOI of 10 with Ad-RGD-mILC or Ad-RGD-mFKN for
24 h. Tumor volume was calculated after measuring the length and width of the tumor at
indicated periods of time, and data are expressed as the mean ⫾ SE of results from at least
five mice.
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Fig. 5. CD3-positive lymphocytes infiltrate into OV-HM tumors infected with Ad-RGD-mILC and Ad-RGD-mFKN. A–D, representative immunohistochemical appearances of
tumor nodules from mice inoculated intradermally with 1 ⫻ 106 OV-HM cells infected with none (A), Ad-RGD-NULL (B), Ad-RGD-mILC (C), or Ad-RGD-mFKN (D). Statistical
analysis was carried out by Welch’s t test.

chemokine or CCL27, was reported to recruit T cells to the site of its
injection (27). The CX3C family chemokine FKN (also called
CX3CL1) could also attract a variety of cytotoxic lymphocytes (13,
14, 28) and enhance the cytotoxicity of NK cells (29). In the present

study, we hypothesized that the transfer of the mILC or mFKN gene
to tumor cells, by using recombinant adenovirus in vitro, could render
the tumor to express the chemokine in vivo. The chemokine would
consequently induce the accumulation of immune cells in the tumor

Fig. 6. NK cells infiltrate into OV-HM tumors infected with Ad-RGD-mILC and Ad-RGD-mFKN. A–D, representative immunohistochemical appearances of tumor nodules from
mice inoculated intradermally with 1 ⫻ 106 OV-HM cells infected with none (A), Ad-RGD-NULL (B), Ad-RGD-mILC (C), or Ad-RGD-mFKN (D). Statistical analysis was carried
out by Welch’s t test.
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Fig. 7. CD4⫹ and CD8⫹ T cells contribute to lowering tumorigenicity of mILCexpressing OV-HM. CD4⫹ or CD8⫹ T cells were depleted in B6C3F1 mice by i.p.
injection of respective anti-CD4 or -CD8 ascitic fluid, 100 l each, seven times on days
⫺3, ⫺2, ⫺1, 0, 5, 10, and 15. NK cell depletion was carried out by i.p. injection of asialo
GM1 antiserum, 40 l/dose, six times on days ⫺2, ⫺1, 0, 5, 10, and 15. OV-HM cells
infected at an MOI of 10 with Ad-RGD-mILC were intradermally inoculated on day 0.
Tumor sizes were measured at indicated time intervals, and data are expressed as the
mean ⫾ SE of results from at least five mice.

tissue and initiate the antitumor immune response. To test this hypothesis, we developed chemokine-encoding fiber mutant adenovirus
vectors, Ad-RGD-mILC and Ad-RGD-mFKN. Efficient production of
biologically active mILC and mFKN could be detected in the culture
supernatants of cells infected with Ad-RGD-mILC or Ad-RGDmFKN. The in vivo tumor growth experiment further showed that
mILC markedly suppressed the growth of the tumor. By contrast,
antitumor effect by mFKN was not observed. To exclude the possibility that the growth suppression of the tumor cells by Ad-RGDmILC was attributable to the cytotoxicity of adenovirus or chemokine,
OV-HM cells transfected with Ad-RGD-mILC, Ad-RGD-mFKN, or
Ad-RGD-NULL were cultured for 48 h, and the cell viability was
measured by the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide assay. The in vitro growth of the cells infected with these
vectors was essentially identical to that of control cells (data not
shown). The rechallenge experiment also demonstrated that specific
immunity was developed, although only at a limited level, after the
initial challenge with mILC-expressing OV-HM cells.
Using immunohistochemical staining, we studied how mILC but
not mFKN had antitumor activity. Tumor cells infected with AdRGD-mILC or Ad-RGD-mFKN attracted a significantly elevated
number of CD3⫹ lymphocytes and NK cells. Interestingly, however,
lymphocytes accumulated only around the blood vessel in tumors
expressing mFKN, whereas lymphocytes infiltrated deep within tissues in mILC-expressing tumors. We also observed abundant blood
vessels in the tumor tissue expressing mFKN (Figs. 5 and 6). This is
in good agreement with the previous results clearly demonstrating that
FKN was angiogenic and enhanced the growth of blood vessels in
vivo, a necessary step for the development of tumors (30). In that
paper, the authors demonstrated that FKN significantly induced migration of human dermal microvascular endothelial cells in vitro. In
vivo, FKN also elicited 2.3-fold more blood vessel growth than
control in the Matrigel plug assay, which could be inhibited by
immunodepletion of FKN. Some of the CXC family chemokines, such

as IFN-inducible protein-10/CXCL10, monokine induced by IFN
␥/CXCL9, or platelet factor-4/CXCL4, have potent angiostatic activity because of the lack of the Glu-Leu-Arg (ELR) motif (10). These
have stronger antitumor activity than the others attributable not only
to their efficient immune cell attraction but also to suppression of
blood vessel growth (31–33). Moreover, IL-8/CXCL8, which is an
angiogenic CXC chemokine, facilitated tumor growth by suppressing
the antitumor activity of IL-2 (34). These results also suggest that the
angiogenic or angiostatic activity of the chemokines may influence
their antitumor activity and can be an important parameter for cancer
immunotherapy using the chemokines. Thus, in the present study,
mFKN might not have efficient antitumor activity, despite the recruitment of lymphocytes and NK cells, partly because of its angiogenis
activity. Furthermore, to our knowledge, no other reports described a
potential relationship between antitumor activity of a chemokine and
distribution of recruited lymphocytes within tumor tissues. However,
the present observations need to be verified by additional studies.
Another factor that may induce the difference of antitumor effect with
mILC or mFKN is the difference of CX3CR1-expressing immune
cells and CCR10-expressing ones. It has been reported that CX3CR1
only defines peripheral blood cytotoxic effector lymphocytes commonly armed with intracellular perforin and granzyme B, which
include NK, ␥␦T, and terminally differentiated CD8⫹ T cells (28),
whereas CCR10 is preferentially expressed among blood leukocytes
by both the subset of memory CD4 and CD8 T cells. CLA⫹/CCR10⫹
memory CD4 T cells from normal donor can secrete tumor necrosis
factor and IFN-␥ (35). Our results showed both the CD4 and CD8 T
cells played important roles in the tumor suppressive effect induced
by the infection of ILC. These results can be helpful to explain the
different antitumor effect with ILC and FKN.
We found the absolute requirement of T lymphocytes for the
antitumor effect of mILC. Using BALB/c nude mice and T or NK
cell-depleted mice, the tumor suppressive activity of mILC was found
to depend on T cells but not on NK cells. Both CD4⫹ and CD8⫹ T
cells play roles in the antitumor effect by mILC. It is known that in
many cases, only CD8⫹ T cells were required for antitumor effect by
chemokines and/or cytokines against malignant cells lacking MHC
class II expression (36). Furthermore, CD4⫹ T cells have also been
found to: (a) enhance tumor cell killing by macrophages; (b) stimulate
dendritic cells to prime CTLs; (c) activate NK cells via cytokines
secreted by CD4⫹ cells; and (d) have direct antitumor activity (37,
38). In the present study, we have failed to detect a role for NK cells
in the tumor suppression by ILC but cannot completely rule out the
contribution of NK cells. Therapy with mILC failed in BALB/c nude
mice with normal NK activity, and NK cell-depleted mice did not
show tumor development activity after the inoculation of mILCexpressing OV-HM cells.
Taken together, the transduction of OV-HM cells with the mILCencoding recombinant adenovirus vector induced the recruitment of
lymphocytes and NK cells to the tumor, resulting in T cell-dependent
antitumor effect. By contrast, Ad-RGD-mFKN did not show any
therapeutic effect despite its chemoattractant activity for T and NK
cells. Our present study suggests that ILC, a CC family chemokine,
may be a good candidate for cancer gene immunotherapy. Using
recombinant adenovirus vectors, we are currently trying combination
therapy with ILC and cytokines for cancer.
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