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Cancer  initiation  and  development  are  increasingly  perceived  as systems-level  phenomena,  where  intra-
and  inter-cellular  signaling  networks  of  the ecosystem  of  cancer  and  stromal  cells  offer  efficient  method-
ologies  for  outcome  prediction  and  intervention  design.  Within  this  framework,  RAS emerges  as  a
‘contextual  signaling  hub’,  i.e. the final  result  of RAS  activation  or inhibition  is  determined  by  the  sig-
naling  network  context.  Current  therapies  often  ‘train’  cancer  cells  shifting  them  to  a novel  attractor,
ancer attractors
ancer stem cells
ombination therapies

 = 1 trials
AS
ignaling networks

which  has  increased  metastatic  potential  and  drug  resistance.  The  few  therapy-surviving  cancer  cells
are surrounded  by massive  cell death  triggering  a primordial  adaptive  and reparative  general  wound
healing  response.  Overall,  dynamic  analysis  of  patient-  and  disease-stage  specific  intracellular  and  inter-
cellular  signaling  networks  may  open  new areas  of anticancer  therapy  using  multitarget  drugs,  drugs
combinations,  edgetic  drugs,  as  well  as  help  design  ‘gentler’,  differentiation  and  maintenance  therapies.

©  2016  Elsevier  Ltd. All  rights  reserved.
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. Cancer initiation and development as a signaling
etwork phenomenon

Cancer initiation and development (where the latter also
ncludes the development of metastases) are increasingly per-

(especially in humans [2]) are intricately intertwined by cross-
talks forming an elaborate signaling network, which integrates a
large number of parallel extracellular stimuli to adequate cellular
responses. Nodes of the human signaling network are primarily
proteins or microRNAs participating in signaling. In the genetic
eived as systems-level phenomena, where signaling network
escriptions offer an efficient methodology for analysis, outcome
rediction and intervention design [1–5]. Signaling pathways

∗ Corresponding author.
E-mail address: Csermely.Peter@med.semmelweis-univ.hu (P. Csermely).

ttp://dx.doi.org/10.1016/j.semcdb.2016.07.005
084-9521/© 2016 Elsevier Ltd. All rights reserved.
regulatory network representation (which can be regarded as
“extension” of the signaling network) DNA sequences contribut-
ing to gene expression are also included as network nodes. Edges
connecting signaling network nodes are activating or inhibitory
physical connections of participating proteins, microRNAs and

DNA-sequences including enzymatic actions, like phosphorylation,
or dephosphorylation [1–5].

dx.doi.org/10.1016/j.semcdb.2016.07.005
http://www.sciencedirect.com/science/journal/10849521
http://www.elsevier.com/locate/semcdb
http://crossmark.crossref.org/dialog/?doi=10.1016/j.semcdb.2016.07.005&domain=pdf
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During cancer initiation and development, the human signal-
ng network undergoes gross changes in the expression level of
odes, as well as in the sign (activation or inhibition) and weight
strength) of their connecting edges. There are several signal-
ng network resources (such as the curated and multi-layered
ignaLink database, http://signalink.org [2,5]), among which the
tlas of Cancer Signaling Networks [4] is primarily focused on
ignaling components important in cancer. Proteins with cancer-
elated mutations are often hubs of the signaling network, which
re becoming enriched in positive regulatory loops during cancer
evelopment [6,7].

Incorporation of personalized data, such as mutation, single
ucleotide polymorphism, transcriptional, proteome, signalome
e.g. phosphoproteome) and epigenetic profiles to signaling net-
orks significantly enhance patient- and disease stage-specific
rug targeting in anti-cancer therapies [1–5,8,9]. Patient specificity
an differentiate network behavior in at least four differ-
nt levels: A.) at the level of the genetic background (e.g.,
ingle-nucleotide polymorphisms and cancer-related mutations,
opy-number changes or chromatin rearrangements); B.) at the
evel of gene expression and translational changes (caused by
.g. transcriptional, epigenetic, microRNA or signaling mediated
hanges); C.) at the level of the microenvironment (e.g. neighboring
ells, tissue structure, etc.); and finally D.) by exogenous signals (e.g.
utrients or drugs). All provide increments to the patient-specific,
ontext-dependent responses to anti-cancer therapy [8–10].

The plethora of intercellular interactions between members of
he highly heterogeneous cancer cell community, as well as the
urrounding stromal cells, emerge as key elements of our under-
tanding of the evolution of cancer. This delicate intercellular
etwork has a complex cooperation (and competition) pattern of
articipating cells, which continuously evolves as cancer devel-
ps [11,12]. These changes include the “transformation” steps of
tromal cells, e.g. of fibroblasts, where the original inhibition of
ancer growths switches to cancer activation [13,14]. Similar trans-
ormation steps accompany the metastatic process [15,16]. Several
ontributions of the current issue contain important details of the
nvolvement of cell-cell interactions in cancer initiation and devel-
pment.

Besides the assessment of signaling network structural details,
he analysis of network dynamics is an essential key to understand
he functional outcome of cancer-induced molecular changes, as
ell as to achieve efficient intervention design. Reka Albert and

o-workers were among the first to describe a functional Boolean
odel of cancer-specific ‘survival-network’ using large granular

ymphocytic leukemia cells [17]. Their work was  followed by a
ore extensive Boolean dynamic model of cancer-specific signal-

ng network [18]. The seminal work of Stuart Kauffman, Sui Huang
nd Ingemar Ernberg [19] convincingly argued that cancer cells are
rapped in abnormal attractors named as cancer attractors. A recent
tudy [20] showed that subpopulations of cancer cells may  re-
opulate the attractor-basin. Importantly, ‘edge-cells’ (i.e. cancer
ells having signaling network activation pattern situating them at
he edge of the cancer-attractor basin) may  jump to an adjacent
ttractor, which may  represent an even more de-differentiated,
ggressive or metastatic state. Increased noise accelerates this pro-
ess [20,21]. Recent work developed an efficient simulation tool
f signaling network dynamics, Turbine [21,22, http://turbine.ai],
hich is able to find cancer attractors and to determine multitar-

et intervention point sets shifting cancer cells from their abnormal
ttractors to attractors characterizing healthy cells and/or driving
ancer cells to apoptosis.
Contributions to this special issue focus on the RAS protein
amily, which serves as a key signaling hub of cancer initiation
nd development. From the papers of the issue RAS emerges as

 contextual signaling hub, whose final action heavily depends
lopmental Biology 58 (2016) 55–59

on the intracellular and intercellular signaling network con-
text. Understanding RAS-related signaling circuits and other key,
cancer-specific signaling changes offers novel anticancer targets
and prognostic markers.

2. RAS as a contextual hub of signaling networks in various
stages of malignant transformation

This issue is centered on the contribution of RAS proteins to
cancer initiation and development. RAS is a small GTPase, which is
at the cross-road of a number of signaling pathways that regulate
key cellular functions. Mutations in the RAS gene family of proto-
oncogenes are very common, being found in 20–30% of human
tumors and in over 90% of pancreatic cancers. Despite our knowl-
edge of the mechanisms behind the regulation of RAS activity, the
outcome of various RAS-based anti-cancer therapies have been less
than satisfactory, which has led to the characterization of RAS as
an “undruggable” protein [23,24].

In the opening contribution of this special issue series, Channing
Der and co-workers summarize the role of wild type RAS isoforms
in cancer [25]. They conclude that role of wild type RAS proteins
in oncogenesis, tumour maintenance and metastasis is context-
dependent. On one hand, wild type RAS proteins are likely to serve
as tumour suppressors when the mutant RAS is of the same iso-
form. On the other hand, the preponderance of evidence indicates
that wild type RAS proteins play a tumour promoting role when
the mutant RAS is of a different isoform. In the absence of mutant
RAS, RAS is recognized as a mediator of oncogenic signaling due to
chronic activation of upstream receptor tyrosine kinases that feed
through RAS. Moreover, in these cases activation of wild type RAS
may drive cancer upon the loss of negative RAS regulators, such as
NF1, GAP or SPRY proteins [24–26]. Michael Ohh and co-workers
[27] describe the structural and functional aspects of RAS regula-
tion by non-receptor tyrosine kinases and phosphatases focusing
on the structural details of SRC- and SHP2-mediated changes and
related anti-cancer therapeutic options [28,29].

Adding to the complexity of RAS-related signaling events, Ruth
Nussinov and co-workers [30] propose that there are two  indepen-
dent pathways in tumor proliferation centered on either MAPK/ERK
and PI3K/AKT/mTOR or activating YAP1 and MYC. While the first
pathway is related to KRAS, the second involves WNT/ß-catenin,
Notch and Hedgehog pathways. These two pathway sets can substi-
tute each other and amplify each other, if activated simultaneously
promoting proliferation. This analysis suggests, that successful
therapeutic interventions must inhibit multiple pathways at the
same time [31,32]. As another key example of RAS-centered sig-
naling network cross-talks, Geoffrey Clark and co-workers [33–35]
summarize our current knowledge on RASSF family with six core
scaffolding RASSF proteins that contain conserved RAS-association
domains. Besides the involvement of RASSF members in pro-
apoptotic signaling pathways, such as BAX and Hippo, RASSF
proteins can also connect RAS to a surprisingly broad range of
signaling pathways that control senescence, microtubule dynam-
ics, protein turnover, inflammation, autophagy and DNA repair.
From the network standpoint, the frequent epigenetic inactivation
of RASSF genes in human tumors disconnects RAS from all these
pro-apoptotic and other signaling systems, enhancing RAS driven
transformation and metastasis.

As the starting contribution of the three papers of this issue
describing the complexity of the RAS-centered signaling net-
work, Boris Kholodenko and co-workers [36] delineate the intricate

dynamic control and plasticity of RAS-to-ERK signaling includ-
ing feedback-activation, noise-rejection, ultrasensitivity, integral
feedback, negative feedback amplification and perfect adaptation
both at the single cell level and in a cell population context. They

http://signalink.org
http://signalink.org
http://signalink.org
http://turbine.ai
http://turbine.ai
http://turbine.ai
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onvincingly argue that this complexity can be tackled only by
sing mathematical models of network dynamics leading to the
evelopment of dynamically fine-tuned, rational cancer therapy
esign [37,38]. Genomic tools, such as the assessment of RAS
ignaling network-related mutations, DNA-copy numbers, DNA-
ethylation, gene expression and proteome patterns summarized

y Andrea Bild and co-workers [39–41], help to capture the com-
lexity of RAS signaling. These genomic approaches enable the
esign of personalized, high-precision anti-cancer therapies, as
ell as the “real-time” assessment of the development of drug

esistance mechanisms. In the closing contribution of the three sig-
aling network-related approaches David Gutmann and co-workers
42–44] use the Neurofibromatosis type-1 (NF1) cancer predispo-
ition syndrome as an illustrative platform to show how RAS/NF1
ignaling can create functional diversity both at the cellular and
issue levels. The NF1 protein (neurofibromin) is a RAS GTPase
ctivating protein, thus its defect induces RAS hyper-activation.
owever, its impact is highly context-dependent exhibiting a wide

ange of clinical variability. Gutmann’s and co-workers’ description
f cell-type and tissue-specific differences in molecular compo-
ition of RAS/NF1-related signaling complexes, as well as of the
ontextual effects of multiple extracellular effectors [42] introduces
he next level of complexity in cancer initiation and development:
he cell-cell interactions of the cancer and stromal cell ecosystem
escribed in the next section in detail.

. The role of inter-cellular signaling in cancer initiation
nd development

Tumors have an extremely heterogeneous population of cancer
ells, which continuously evolve [45]. Cancer stem-like cells dis-
lay extremely efficient adaptive responses to changes in the tumor
nvironment including therapeutic interventions. This extremely
arge evolvability of cancer stem-like cells can be reflected in the
hifts between highly plastic behavior (and the corresponding fuzzy
etwork structures) characterized by rapid proliferation and a more
igid behavior (and the corresponding hierarchical, well-defined
etwork structures) characterized by quiescence, asymmetric cell
ivision and increased invasiveness [46]. This rapidly changing
uality represents a general mechanism of learning and adapta-
ion [3,47] and corresponds well with the defining hallmarks of
ancer stem cells: the possession of the capacity to self-renew, and
o repeatedly re-build the heterogeneous lineages of cancer cells
hat comprise a tumor in new environments [46].

In addition to cancer cells, there is a large variety of stromal
ells, such as fibroblasts, macrophages, lymphocytes, etc., which
ncrease tumor heterogeneity further. Several surrounding cells,
uch as fibroblasts, initially inhibit tumor formation. However,
ater they become transformed by the developing cancer cells,
nd in this transformed state they fail to inhibit cancer cell pro-
iferation. Recent studies showed that in the transformation of
ancer-associated fibroblasts, the RHO-proteins, related members
f the RAS superfamily of small GTPases, plays a key role [13,14].

Cancer cells and associated stromal cells form a complex cellu-
ar ecosystem, which has a large number of intricate cooperative
and competitive) interactions. The elucidation and mathematical

odeling of this complexity while only beginning [11,12], may  be
rucial for developing anti-cancer therapies, which have a higher
hance to circumvent drug resistance, than most of the ‘homoge-
eous cell population-based’ therapeutic approaches used today.

 recent paper convincingly showed that oncogenic KRAS (having

he mutation of G12D) plays a key role establishing reciprocal sig-
aling between cancer cells and stromal fibroblasts of pancreatic
uctal adenocarcinoma. Associated fibroblasts help to increase can-
er cell mitochondrial capacity by IGF1R/AXL-AKT signaling [48].
lopmental Biology 58 (2016) 55–59 57

Another recent example of cancer cell cooperation was  observed
in the development of brain metastases of human and mouse
breast and lung cancer cells, where gap junctions transfer cGAMP
(cyclic-GMP-AMP dinucleotide) from carcinoma cells to astrocytes.
cGAMP induces the release of inflammatory cytokines from astro-
cytes activating STAT1 and NF-kB in metastatic carcinoma cells
supporting tumor growth and chemoresistance. Orally bioavail-
able gap-junction inhibitors can break this paracrine loop [49].
Importantly, metastatic cells are often migrate as cell commu-
nities, where cooperative interactions both between cancer cells
themselves, as well as between cancer cells and stromal cells help
migration and the metastatic process [50,51].

Besides hypoxia and the consequent acidity, one of the key com-
ponents of tumor microenvironment is inflammation. David Barbie
and co-workers [52–54] describe the involvement of inflamma-
tion (as well as its major components: NF-kB, STAT3 and secreted
cytokines, such as IL6) in the activation of KRAS signaling induc-
ing a variety of survival pathways, such as MAPK signaling and
autophagy. The authors have highlighted the importance of target-
ing inflammation early in the course of tumor development (such
as the effect of COX2 inhibition by aspirin or other non-steroidal
anti-inflammatory agents hindering colorectal cancer develop-
ment [55]).

Mircoorganisms, including the important contribution of micro-
biota, influence both local and systemic inflammation. Disruption
of the gut microbiota impairs the efficiency of immuno- and
chemotherapies [56]. In the closing contribution of this special
issue Ruth Nussinov and co-workers [57–59] explore a highly excit-
ing special area of cell-cell interactions: the mimicry of host protein
binding surfaces by pathogenic proteins. This mimicry leads to the
rewiring and repurposing of the host signaling pathways contribut-
ing to carcinogenesis including the modulation of RAS-signaling.

4. Intracellular and intercellular signaling network-based
precision anti-cancer therapy

President Nixon launched a “war against cancer” in 1971.
Indeed, the war metaphor describes rather well many of the current
anti-cancer therapeutic approaches using powerful destructive
forces to kill cancer cells. The drawbacks of this approach are sum-
marized in the key review of Sui Huang [60]. 1.) Several treatments
severely damage healthy cells causing large side- and adverse
effects. 2.) Specifically targeted interventions may (partially) cir-
cumvent this problem, but while inhibiting one cancer hallmark
may  often activate another, like the angiogenesis inhibitors, which
led to an increased rate of metastasis [15]. 3.) Crucially, the extreme
plasticity of cancer cells, and especially that of cancer stem-like
cells enables them to shift to dormancy as one of the responses
to anti-cancer treatment often seeking the protection of a special
niche of stromal cells [47]. Following the therapeutic intervention
these quiescent cells may  shift back to proliferation occupying a
new, ‘rebellious’ cancer attractor [60] and/or develop drug resis-
tance. 4.) Worst of all: the few surviving cancer cells are surrounded
by massive cell death, which triggers a primordial adaptive and
reparative wound healing response alongside the increase of ‘cell
stemness’ [60,61]. Some of the key molecular mechanisms helping
this generalized wound healing response are the activation of the
WNT-pathway, and the release of alarmins stimulating inflamma-
tion [60,62,63].

Combination therapies and multitarget drugs designed by the
dynamic network analysis of cancer-related signaling networks −

shifting cancer cells from cancer attractors [19,20] to apoptosis
− may  overcome some of the problems listed above [3,21],[21,22
http://turbine.ai]. Importantly, this analysis may be extended to the
intercellular signaling networks of the cancer/stromal cell ecosys-

http://turbine.ai
http://turbine.ai
http://turbine.ai
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em, which may  form cancer tissue attractors [19,64,65]. As one
xample out of many, the simultaneous inhibition of proliferation
athways and the generalized wound healing response described
bove (e.g. by inhibiting the WNT  pathway [63]) may  be an effi-
ient approach. Alternatively (or simultaneously), using edgetic
rugs (aiming to block specific signaling protein-protein interac-
ions [66]), targeting stromal cells [48,67] or designing gentler,
ifferentiation and/or maintenance therapies [68] may  also offer
ovel therapeutic interventions. The spread of N = 1 trials [69] using

 personalized, ‘on-line’ omics-status of several samples of the
atient’s heterogeneous tumor cells enable patient- and disease
tage-specific therapies [1–5,8,9].

. Conclusions and perspectives

Our short summary and the papers of this special issue
25,29,30,33,36,39,42,52,57] highlight the promises and chal-
enges of using signaling networks (including RAS-related signaling
vents) in the description of cancer initiation and development,
etastasis and the emergence of drug resistance. As key messages
e emphasize that

. the RAS protein emerges as a contextual signaling hub, i.e. the
final result of RAS activation or inhibition is determined by the
intracellular and extracellular signaling network context;

. following conventional therapies the partially non-genetic,
dynamic heterogeneity of cancer cell population induces the
replenishment of the cancer attractor with surviving cells. This
may  lead to surviving cells shift to a novel attractor, which
has increased metastatic potential and drug resistance. The few
surviving cancer cells may  now be surrounded by massive cell
death, which triggers a primordial adaptive and reparative gen-
eral wound healing response alongside the increase of ‘cancer
cell stemness’;

. the ‘therapy-induced training’ of cancer cells to develop
increased invasiveness and drug resistance described above is
further complicated by interactions of the cancer/stromal cell
ecosystem and its microenvironment;

. the dynamic analysis of patient- and disease-stage specific intra-
cellular and intercellular signaling networks may  open new
areas of anticancer therapy using multitarget drugs, combina-
tion therapy, edgetic drugs and neutralization of the emerging
general wound healing response, as well as designing gentler,
differentiation and maintenance therapies.

The approaches outlined above and in the contributions of this
pecial issue [25,29,30,33,36,39,42,52,57] may  overcome the cur-
ent Nietzschean dilemma of cancer cell targeting: “what does not
ill me  makes me  stronger” [60].

cknowledgements

The authors thank the authors of this special issue for their
xcellent and timely contributions. Work in the authors’ labora-
ory was supported in part with Federal funds from the Frederick
ational Laboratory for Cancer Research, National Institutes of
ealth, under contract HHSN261200800001E. TK is a Computa-

ional Biology Fellow at The Genome Analysis Centre in partnership
ith the Institute of Food Research (Norwich, UK), and strategi-

ally supported by Biotechnology and Biological Sciences Research
ouncil, UK. Research in the lab of PC was supported by the

ungarian National Research, Development and Innovation Office

K115378). This research was supported in part by the Intramural
esearch Program of NIH, Frederick National Lab, Center for Can-
er Research. The content of this publication does not necessarily

[

[

lopmental Biology 58 (2016) 55–59

reflect the views or policies of the Department of Health and Human
Services, nor does mention of trade names, commercial products or
organizations imply endorsement by the US Government.

References

[1] J.J. Hornberg, F.J. Bruggeman, H.V. Westerhoff, J. Lankelma, Cancer: a systems
biology disease, Biosystems 83 (2006) 81–90.

[2] T. Korcsmáros, I.J. Farkas, M.S. Szalay, Uniformly curated signaling pathways
reveal tissue-specific cross-talks and support drug target discovery,
Bioinformatics 26 (2010) 2042–2050.

[3] P. Csermely, T. Korcsmaros, H.J.M. Kiss, G. London, R. Nussinov, Structure and
dynamics of molecular networks: a novel paradigm of drug discovery. a
comprehensive review, Pharmacol. Ther. 138 (2013) 333–408.

[4] I. Kuperstein, L. Grieco, D.P. Cohen, D. Thieffry, A. Zinovyev, E. Barillot, The
shortest path is not the one you know: application of biological network
resources in precision oncology research, Mutagenesis 30 (2015) 191–204.

[5] D. Fazekas, M. Koltai, D. Türei, et al., SignaLink 2 – a signaling pathway
resource with multi-layered regulatory networks, BMC  Syst. Biol. 7 (2013) 7.

[6] Q. Cui, Y. Ma, M.  Jaramillo, et al., A map  of human cancer signaling, Mol. Syst.
Biol. 3 (2007) 152.

[7] L. Li, C. Tibiche, C. Fu, et al., The human phosphotyrosine signaling network:
evolution and hotspots of hijacking in cancer, Genome Res. 22 (2012)
1222–1230.

[8] D.J. Klinke 2nd, Signal transduction networks in cancer: quantitative
parameters influence network topology, Cancer Res. 70 (2010) 1773–1782.

[9] D. Pe’er, N. Hacohen, Principles and strategies for developing network models
in  cancer, Cell 144 (2011) 864–873.

10] S.V. Sharma, D.A. Haber, J. Settleman, Cell line-based platforms to evaluate the
therapeutic efficacy of candidate anticancer agents, Nat. Rev. Cancer 10
(2010) 241–253.

11] K.S. Korolev, J.B. Xavier, J. Gore, Turning ecology and evolution against cancer,
Nat. Rev. Cancer 14 (2014) 371–380.

12] P.M. Altrock, L.L. Liu, F. Michor, The mathematics of cancer: integrating
quantitative models, Nat. Rev. Cancer 15 (2015) 730–745.

13] B. Bozóky, A. Savchenko, P. Csermely, et al., Novel signatures of
cancer-associated fibroblasts, Int. J. Cancer 133 (2013) 286–293.

14] A. Alexeyenko, T. Alkasalias, T. Pavlova, et al., Confrontation of fibroblasts
with cancer cells in vitro: gene network analysis of transcriptome changes
and differential capacity to inhibit tumor growth, J. Exp. Clin. Cancer Res. 34
(2015) 62.

15] L. Moserle, O. Casanovas, Anti-angiogenesis and metastasis: a tumor and
stromal cell alliance, J. Intern. Med. 273 (2013) 128–137.

16] K.C. Nannuru, R.K. Singh, Tumor-stromal interactions in bone metastasis,
Curr. Osteoporos. Rep. 8 (2010) 105–113.

17] R. Zhang, M.V. Shah, J. Yang, et al., Network model of survival signaling in
large granular lymphocyte leukemia, Proc. Natl. Acad. Sci. U. S. A. 105 (2008)
16308–16313.

18] H.F. Fumiã, M.L. Martins, Boolean network model for cancer pathways:
predicting carcinogenesis and targeted therapy outcomes, PLoS One  8 (2013)
e69008.

19] S. Huang, I. Ernberg, S. Kauffman, Cancer attractors: a systems view of tumors
from a gene network dynamics and developmental perspective, Semin. Cell
Dev. Biol. 20 (2009) 869–876.

20] Q. Li, A. Wennborg, E. Aurell, et al., Dynamics inside the cancer cell attractor
reveal cell heterogeneity limits of stability, and escape, Proc. Natl. Acad. Sci. U.
S.A. 113 (2016) 2672–2677.

21] K.Z. Szalay, R. Nussinov, P. Csermely, Attractor structures of signaling
networks: consequences of different conformational barcode dynamics and
their relations to network-based drug design, Mol. Info. 33 (2014) 463–468.

22] K.Z. Szalay, P. Csermely, Perturbation centrality and turbine: a novel
centrality measure obtained using a versatile network dynamics tool, PLoS
One 8 (2013) e78059.

23] A.E. Karnoub, R.A. Weinberg, Ras oncogenes: split personalities, Nat. Rev. Mol.
Cell. Biol. 9 (2008) 517–531.

24] A.D. Cox, S.W. Fesik, A.C. Kimmelman, J. Luo, C.J. Der, Drugging the
undruggable RAS: mission possible? Nat. Rev. Drug Discov. 13 (2014)
828–851.

25] B. Zhou, C.J. Der, A.D. Cox, The role of wild type RAS isoforms in cancer, Sem.
Cell Dev. Biol. 58 (2016) 60–69.

26] G.A. Hobbs, C.J. Der, K.L. Rossman, RAS isoforms and mutations in cancer at a
glance, J.Cell Sci. 129 (2016) 1287–1292.

27] S. Bunda, P. Heir, T. Srikumar, et al., Src promotes GTPase activity of Ras via
tyrosine 32 phosphorylation, Proc. Natl. Acad. Sci. U. S. A. 111 (2014)
E3785–E3794.

28] S. Bunda, K. Burrell, P. Heir, et al., Inhibition of SHP2-mediated
dephosphorylation of Ras suppresses oncogenesis, Nat. Commun. 6 (2015)
8859.
29] Y. Kano, J.D. Cook, J.E. Lee, M.  Ohh, New structural and functional insight into
the regulation of Ras, Semin. Cell Dev. Biol. 58 (2016) 70–78.

30] R. Nussinov, C.J. Tsai, H.  Jang, T. Korcsmaros, P. Csermely, Oncogenic KRAS
signaling and YAP1/ß-catenin: similar cell cycle control in tumor initiation,
Semin. Cell Dev. Biol. 58 (2016) 79–85.

http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0005
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0010
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0015
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0020
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0025
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0030
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0035
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0040
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0045
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0050
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0055
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0060
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0065
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0070
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0075
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0080
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0085
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0090
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0095
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0100
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0105
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0110
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0115
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0120
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0125
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0130
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0135
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0140
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0145
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0150


 Deve

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

P. Csermely et al. / Seminars in Cell &

31] R. Nussinov, C.J. Tsai, M.  Chakrabarti, H. Jang, A new view of Ras isoforms in
cancers, Cancer Res. 76 (2016) 18–23.

32] R. Nussinov, C.J. Tsai, C. Mattos, ‘Pathway drug cocktail’: targeting Ras
signaling based on structural pathways, Trends Mol. Med. 19 (2013) 695–704.

33] H. Donninger, M.L. Schmidt, J. Mezzanote, T. Barnoud, G.J. Clark, Ras signaling
through RASSF proteins, Semin. Cell Dev. Biol. 58 (2016) 86–95.

34] M.D. Vos, C.A. Ellis, A. Bell, M.J. Birrer, G.J. Clark, Ras uses the novel tumor
suppressor RASSF1 as an effector to mediate apoptosis, J. Biol. Chem. 275
(2000) 35669–35672.

35] M.D. Vos, C.A. Ellis, C. Elam, A.S. Ulku, B.J. Taylor, G.J. Clark, RASSF2 is a novel
K-Ras-specific effector and potential tumor suppressor, J. Biol. Chem. 278
(2003) 28045–28051.

36] D. Fey, J. Rauch, D. Matallanas, O. Rukhlenko, B. Kholodenko, The complexities
and versatility of the RAS-to-ERK signalling system in normal and cancer
cells, Semin. Cell Dev. Biol. 58 (2016) 96–107.

37] W.  Kolch, M.  Halasz, M.  Granovskaya, B.N. Kholodenko, The dynamic control
of  signal transduction networks in cancer cells, Nat. Rev. Cancer 15 (2015)
515–527.

38] D. Fey, M.  Halasz, D. Dreidax, et al., Signalling pathway models as biomarkers:
patient-specific simulations of JNK activity predict the survival of
neuroblastoma patients, Sci. Signal. 8 (2015) ra130.

39] G. Shrestha, S.M. MacNeil, J.A. McQuerry, D.F. Jenkins, S. Sharma, A.H. Bild, The
value of genomics in dissecting the RAS-network and in guiding therapeutics
for RAS-driven cancers, Semin. Cell Dev. Biol. 58 (2016) 108–117.

40] A.H. Bild, G. Yao, J.T. Chang, et al., Oncogenic pathway signatures in human
cancers as a guide to targeted therapies, Nature 439 (2006) 353–357.

41] Y. Shen, M.  Rahman, S.R. Piccolo, et al., ASSIGN: context-specific genomic
profiling of multiple heterogeneous biological pathways, Bioinformatics 31
(2015) 1745–1753.

42] L.J. Smithson, C. Anastasaki, R. Chen, J.A. Toonen, S.B. Williams, D.H. Gutmann,
Contextual signaling in cancer, Semin. Cell Dev. Biol. 58 (2016) 118–126.

43] D.Y. Lee, T.H. Yeh, R.J. Emnett, C.R. White, D.H. Gutmann, Neurofibromatosis-1
regulates neuroglial progenitor proliferation and glial differentiation in a
brain region-specific manner, Genes Dev. 24 (2010) 2317–2329.

44] Y.H. Chen, S.M. Gianino, D.H. Gutmann, Neurofibromatosis-1 regulation of
neural stem cell proliferation and multilineage differentiation operates
through distinct RAS effector pathways, Genes Dev. 29 (2015) 1677–1682.

45] C.E. Meacham, S.J. Morrison, Tumour heterogeneity and cancer cell plasticity,
Nature 501 (2013) 328–337.

46] P. Csermely, J. Hódsági, T. Korcsmáros, et al., Cancer stem cells display
extremely large evolvability: alternating plastic and rigid networks as a
potential mechanism: network models, novel therapeutic target strategies,
and the contributions of hypoxia, inflammation and cellular senescence,
Semin. Cancer Biol. 30 (2015) 42–51.

47] P. Csermely, Plasticity-rigidity cycles: A general adaptation mechanism, 2015

http://arxiv.org/abs/1511.01239.

48] C.J. Tape, S. Ling, M.  Dimitriadi, et al., Oncogenic KRAS regulates tumor cell
signaling via stromal reciprocation, Cell 165 (2016) 910–920.

49] Q. Chen, A. Boire, X. Jin, et al., Carcinoma-astrocyte gap junctions promote
brain metastasis by cGAMP transfer, Nature 533 (2016) 493–498.

[

[

[

lopmental Biology 58 (2016) 55–59 59

50] D.G. Duda, A.M. Duyverman, M.  Kohno, et al., Malignant cells facilitate lung
metastasis by bringing their own soil, Proc. Natl. Acad. Sci. U. S. A. 107 (2010)
21677–21682.

51] M.K. Jolly, S.C. Tripathi, D. Jia, et al., Stability of the hybrid
epithelial/mesenchymal phenotype, Oncotarget (2016), http://dx.doi.org/10.
18632/oncotarget.8166, in press.

52] S. Kitajima, R. Thummalapalli, D.A. Barbie, Inflammation as a driver and
vulnerability of KRAS mediated oncogenesis, Semin. Cell Dev. Biol. 58 (2016)
127–135.

53] Z. Zhu, A.R. Aref, T.J. Cohoon, et al., Inhibition of KRAS-driven tumorigenicity
by interruption of an autocrine cytokine circuit, Cancer Discov. 4 (2014)
452–465.

54] H.G. Golay, D.A. Barbie, Targeting cytokine networks in KRAS-driven
tumorigenesis, Expert Rev. Anticancer Ther. 14 (2014) 869–871.

55] G.S. Ranger, Current concepts in colorectal cancer prevention with
cyclooxygenase inhibitors, Anticancer Res. 34 (2014) 6277–6282.

56] N. Iida, A. Dzutsev, C.A. Stewart, et al., Commensal bacteria control cancer
response to therapy by modulating the tumor microenvironment, Science 342
(2013) 967–970.

57] E. Guven-Maiorov, C.J. Tsai, R. Nussinov, Pathoge n mimicry of host
protein-protein interfaces modulates immune response, Semin. Cell Dev. Biol.
58  (2016) 136–145.

58] R. Nussinov, B. Ma,  C.J. Tsai, P. Csermely, Allosteric conformational barcodes
direct signaling in the cell, Structure 21 (2013) 1509–1521.

59] E. Guven-Maiorov, O. Keskin, A. Gursoy, et al., TRAF3 signaling: competitive
binding and evolvability of adaptive viral molecular mimicry, Biochim.
Biophys. Acta (2016), http://dx.doi.org/10.1016/j.bbagen.2016.05.021,  in
press.

60] S. Huang, The war on cancer: lessons from the war on terror, Front. Oncol. 4
(2014) 293.

61] H.F. Dvorak, Tumors: wounds that do not heal. Similarities between tumor
stroma generation and wound healing, N. Engl. J. Med. 315 (1986) 1650–1659.

62] J.K. Chan, J. Roth, J.J. Oppenheim, et al., Alarmins: awaiting a clinical response,
J.  Clin. Invest. 122 (2012) 2711–2719.

63] Y. Sun, J. Campisi, C. Higano, et al., Treatment-induced damage to the tumor
microenvironment promotes prostate cancer therapy resistance through
WNT16B, Nat. Med. 18 (2012) 1359–1368.

64] S. Huang, D.E. Ingber, A non-genetic basis for cancer progression and
metastasis: self-organizing attractors in cell regulatory networks, Breast Dis.
26  (2006) 27–54.

65] R. Demicheli, D.F. Quiton, M.  Fornili, W.J. Hrushesky, Cancer as a changed
tissue’s way  of life (when to treat, when to watch and when to think), Future
Oncol. 12 (2016) 647–657.

66] L.T. Vassilev, B.T. Vu, B. Graves, et al., In vivo activation of the p53 pathway by
small-molecule antagonists of MDM2,  Science 303 (2004) 844–848.
67] Y. Matsumura, Cancer stromal targeting (CAST) therapy, Adv. Drug. Deliv. Rev.
64 (2012) 710–719.

68] K.R. Dearing, A. Sangal, G.J. Weiss, Maintaining clarity: review of maintenance
therapy in non-small cell lung cancer, World J. Clin. Oncol. 10 (2014) 103–113.

69] N.J. Schork, Time for one-person trials, Nature 520 (2015) 609–611.

http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0155
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0160
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0165
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0170
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0175
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0180
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0185
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0190
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0195
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0200
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0205
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0210
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0215
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0220
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0225
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0225
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0225
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0225
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0225
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0225
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0225
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0225
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0225
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0225
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0225
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0225
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0225
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0225
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0225
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0225
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0230
http://arxiv.org/abs/1511.01239
http://arxiv.org/abs/1511.01239
http://arxiv.org/abs/1511.01239
http://arxiv.org/abs/1511.01239
http://arxiv.org/abs/1511.01239
http://arxiv.org/abs/1511.01239
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0240
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0245
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0250
dx.doi.org/10.18632/oncotarget.8166
dx.doi.org/10.18632/oncotarget.8166
dx.doi.org/10.18632/oncotarget.8166
dx.doi.org/10.18632/oncotarget.8166
dx.doi.org/10.18632/oncotarget.8166
dx.doi.org/10.18632/oncotarget.8166
dx.doi.org/10.18632/oncotarget.8166
dx.doi.org/10.18632/oncotarget.8166
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0260
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0265
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0270
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0275
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0280
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0285
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0290
dx.doi.org/10.1016/j.bbagen.2016.05.021
dx.doi.org/10.1016/j.bbagen.2016.05.021
dx.doi.org/10.1016/j.bbagen.2016.05.021
dx.doi.org/10.1016/j.bbagen.2016.05.021
dx.doi.org/10.1016/j.bbagen.2016.05.021
dx.doi.org/10.1016/j.bbagen.2016.05.021
dx.doi.org/10.1016/j.bbagen.2016.05.021
dx.doi.org/10.1016/j.bbagen.2016.05.021
dx.doi.org/10.1016/j.bbagen.2016.05.021
dx.doi.org/10.1016/j.bbagen.2016.05.021
dx.doi.org/10.1016/j.bbagen.2016.05.021
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0300
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0305
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0310
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0315
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0320
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0325
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0330
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0335
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0335
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0335
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0335
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0335
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0335
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0335
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0335
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0335
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0335
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0335
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0335
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0335
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0335
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0335
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0335
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0340
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0345
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0345
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0345
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0345
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0345
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0345
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0345
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0345
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0345
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0345
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0345
http://refhub.elsevier.com/S1084-9521(16)30200-2/sbref0345

	Intracellular and intercellular signaling networks in cancer initiation, development and precision anti-cancer therapy
	1 Cancer initiation and development as a signaling network phenomenon
	2 RAS as a contextual hub of signaling networks in various stages of malignant transformation
	3 The role of inter-cellular signaling in cancer initiation and development
	4 Intracellular and intercellular signaling network-based precision anti-cancer therapy
	5 Conclusions and perspectives
	Acknowledgements
	References


