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component 5), GSTP1, and NFkB.
Potential targets for malignant prostate
cancer, such as PTN (pleiotrophin),
MAP3k3 (mitogen-activated protein
kinase) NFkB, and CHUK (conserved
helix-loop-helix ubiquitous kinase) are
also included in the selected paths. More
importantly, it has been reported that
PTN in path1 is related to prostate cancer migration and NFkBIA in path3, and
path4 is associated with prostate cancer
metastasis in the publications. Such collected information indicates that the
selected paths are valuable for biomarkers and targets discovery.
Second, by checking the shared GO
terms of the proteins in the identified
paths, we derived that most proteins in
the paths share the same GO terms
1 P , 10 22 2 [7], which suggests that the
proteins on the selected paths may function similarly (Figure 2). The GO molecular function information indicates that
most proteins in the identified paths are
responsible for the similar tasks related
to development of prostate cancer. Many
proteins in the identified paths are
highly expressed in the prostate tissue.
Moreover, the information of cellular
localization suggests that the proteins
in the path are responsible for the signal transductions between cross-talking
of cytoplasm and nucleus (Figure 2).
Last, the paths display high accuracies in patient classification (as high as
85%) as shown in Figure 2. The features
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that are input into a support vector
machine (SVM) are the combined path
expressions computed by the corresponding gene expressions of composite proteins in the path. After mapping the gene
expressions from single proteins to
paths, we identified the potential of the
paths to serve as the biomarkers for classifying metastasis patients. The results of
the patients classification indicate that
the selected paths may predict the possibility of prostate cancer migrating to the
other tissues. The validations from available biological information indicate that
the four selected paths are of high confidence in the central roles of prostate
metastasis, and our approach of such
biological signal processing is promising
to in discovering diagnosis and prognosis
biomarkers as well as treatment targets.
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This tutorial provides an overview of coalitional game theory concepts and their
applications in communications and wireless networks. The mathematical tools and
techniques needed to study coalitional
games are presented for three classes of
games: canonical coalitional, coalition formation, and coalitional graph games.
The seventh article, “Natural Cooperation in Wireless Networks,” by Yang,
Klein, and Brown, discusses selfish behavior in networks on different layers
using tools from noncooperative game
theory. Natural cooperation without
extrinsic incentive mechanisms is

achieved in a repeated game framework, with credible punishments for
defection and under long-term payoffs.
The efficiency of this framework is illustrated by several relevant communication scenarios.
Finally, Scutari, Palomar, Pang, and
Facchinei introduce a variation inequality (VI) framework for modeling and solving the interaction problems of rational
entities in their article “Flexible Design
of Cognitive Radio Wireless Systems.”
This framework integrates and supplements classical game theory and the article reflects the frontier of research in

this area. The authors focus in particular
on VI techniques for solving problems in
the field of resource allocation (power,
bit rate) in cognitive radio networks with
variable interference constraints.
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