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expressed genes in prevaccination and/or postvaccination
PBMCs, including granulocyte-related and erythroid-
related genes, were up-regulated after personalized pep-
tide vaccination in the short-term survivors, but not in the
long-term survivors. This finding may be explained by the
possibility that induction of granulocyte and erythroid
gene signatures may be prevented by personalized peptide
vaccination in the long-term survivors.

It should also be noted that the levels of the proin-
flammatory cytokine IL-6 in prevaccination plasma were
significantly elevated in the short-term survivors. IL-6 is 2
multifunctional cytokine that regulates various aspects of
immune responses, acute phase reactions, and hematopoi-
esis. In particular, IL-6 has been reported to be deeply
involved in inflammation associated with cancer develop-
ment and progression.” There have been many studies
describing the correlation between IL-6 levels and prog-
nosis in various types of cancers, including prostate can-
cer.’®>? Interestingly, IL-6 has been also shown to rapidly
generate myeloid-derived suppressor cells from precursors
that are present in murine and human bone marrow or
PBMC:s, in the presence of other cytokines such as GM-
CSF, 506! although in the current study, the expression
levels of plasma IL-6 were not well correlated with expres-
sions of granulocyte-related genes in the microarray analy-
sis (data not shown). Although the role of IL-6 in the
immune responses to cancer vaccines still remains to be
clarified, it is possible that the blockage of IL-6 signaling
would be beneficial for enhancing the therapeutic efficacy
of cancer vaccines.

To the best of our knowledge, this is the first study to
characterize gene expression profiles in peripheral blood and
thereby identify biomarkers for predicting clinical outcomes
after peptide vaccines. Our findings suggest that the widely
available gene expression profiling in peripheral blood may
permit future development of molecular-based personalized
immunotherapies through discrimination between patients
with good and poor prognoses. Although our experimental
approaches were not novel, the ability to predict patient
prognosis on the basis of relatively simple assays with easily
available peripheral blood samples would be of importance.
It may be possible that the current study would provide
important information for defining eligibility and/or exclu-
sion criteria for personalized peptide vaccination in castra-
tion-resistant prostate cancer patients. Nevertheless, because
this is a retrospective study with a limited number of
patients, all of whom received personalized peptide vaccina-
tion, clinical utility of the identified gene signatures and
gene classifier needs to be confirmed in future larger-scale,
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prospective trials conducted in defined patient populations
receiving or not receiving personalized peptide vaccination.
In addition, the gene expression profiles identified in the
current study remain to be verified by using other, inde-
pendent methods for mRNA and/or protein quantification.
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