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Abstract

Delivery and effective modulation of intrinsically operative c-Myc gene amplification is a referential series of
system pathways that appear to condition minimal platform utilization of dimensions that characterizes the outcomes
as hyper-proliferation and increased growth rate, on the one hand, and of enhanced apoptotic activity, on the other.
A small numerical genetic requirement for oncogenesis appears sufficient in the case of some neoplasms such as
human prostatic carcinoma. Thus, targeting c-Myc appears a highly promising endeavor to induce therapeutic
regression of neoplasms. On the other hand, loss of dependence on c-Myc of certain subsets of tumors and
recurrence after partial regression contrast with the arrest of some neoplasms that have been investigated in certain
animal models. In terms that implicate the delivery of transforming potentiality of this amplified master-oncogene, it is
significant to view potentiality of the already established increased proliferative rate within contexts of modulated
sensitivity for the instability of the genome due to subsequent tumor progression. Accumulation of multiple genetic
lesions, as seen in advanced clinically detected tumors, would attest to an autocrine and paracrine series of lesions
that include increased apoptosis of neighboring normal cells, and also to the angiogenesis that re-characterizes the
malignant transformation process as essentially metastasizing attributes of systemic spread.
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Introduction
The combinatorial complex-action of amplified c-Myc in inducing

both increased proliferation and also apoptosis of target cells
implicates a derivative dysfunctional relationship of intrinsic tumor
suppressor function within the dysfunctional mediating actions of a
master oncogene. Increased proline biosynthesis in carcinogenesis by
MYC, links the reprogramming of glucose, glutamine and pyridine
nucleotides [1]. In such manner, promotional effects of increased cell
proliferation must be interpreted within the substantial dysregulation
and loss of terminal differentiation of these induced cells. Microarray
gene expression profiling in osteosarcoma has revealed relationships of
this tumor type and of recurrent medulloblastoma with c-Myc [2,3].

Realization of essential dynamics of turnover of proliferating cells
appears to promote the emergence both of “escapers” of such
proliferative clones of cells and also of “dormant” cells, that is, cells that
are non-proliferative but still capable, in future, to resume increased
proliferative activity. Nuclear factor, erythroid 2-like 2 (NFE2L2)-
associated molecular signature is a robust prognostic gene signature
independent of MYC level and lung cancer stage [4].

Dimensions of a minimal platform for the induction and
progression of transformation per se would implicate the potentiality
for further evolutionary pathways through dysregulation and
enhanced activity of abnormal c-Myc homeostasis. Micro-R675
appears involved in epigenetic regulation of histones for gene
expression during hepatocarcinogenesis including that of c-Myc [5].

Derivative dysfunctionality
Derivative genetic instability and also instability of the c-Myc gene/

protein per se would call into question the roles of such oncogene and
oncoprotein within the global dynamic turnover of this modulator of
cell transformation. Epidermal Growth Factor Receptor (EGFR) and c-
MYC are essential in pancreatic carcinogenesis, and EGFR signaling
activates the oncogenic and pro-proliferative transcription factor c-
MYC [6]. Conceptual minimal platforms involving only two oncogenes
would indicate a host of other inactive and also activated oncogenes
that are less active in specific groups of affected cells. PAX2, an
essential transcription factor for development, can act as either a
classical oncogene or tumor suppressor gene as seen in ovarian
epithelial neoplasms [7].

Inherent apoptotic activity
The inherent pro-apoptotic actions of c-Myc amplification lead to

the realization of transient states of susceptibility as indicated also by
instances of increased apoptotic rate in cells such as osteosarcoma that
had previously undergone transient suppression of expression of the c-
Myc gene. MYC disrupts the molecular clock in cancer cells, affecting
the link between oncogenesis, circadian rhythms, and metabolism [8].
It is in terms of an ongoing idealization of the contexts and cell-type
characterizations of action of the amplified c-Myc that ongoing
processes of malignant transformation act as dimensional derivatives
also of cell attachment and of cell-to-cell communication. The
expression of pluripotency transcription factors is responsible for
stemness properties, and indeed cancer stem cells are involved in the
initiation, progressive metastatic spread, recurrence, and even
resistance to chemo- and radio-therapy in patients with lung cancer
[9]. Furthermore, induced increases in apoptotic cell death of such
induced transforming cells would perhaps be viewed as interpretative
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consequences of such specific cell types linked to certain micro-
environmentally conditioned milieu. The c-Myc family is implicated
both in brain development and in oncogenesis of embryonal neural
tumors, including poor prognosis and aggressive biologic behavior
[10].

Incremental proliferative rates appear to operate within an essential
conditioning restriction of differentiation potential of the induced
groups of cells. Suppression of bromodomain 4 (an epigenetic
regulator) inhibits human hepatocellular carcinoma through
repression of MYC and enhancement of BIM expression [11].
Bromodomain 4 mediates the positive bidirectional loop between
MYC and AP4 [12]. In such manner, the emergence of dormant cells is
a result of clonal proliferation that is affected profoundly by such
measured influences as epigenetic context of the amplified c-Myc gene.
Diffuse Large B-Cell lymphoma with c-Myc rearrangement carries a
poor prognosis [13]. Double-hit B-cell lymphoma is characterized by
concurrent translocations of MYC and BCL2, BCL6, or other genes
and does not always have a poor prognosis [14].

Amplification and protein stability
The stability of the c-Myc-protein is also probably abnormally

regulated in the presence of excessive presence of such protein.
Expression of c-Myc is downregulated, with enhanced p53 expression
with combination treatment of docetaxel and piperlongumine in
triple-negative breast cancer [15]. The induction of increased apoptosis
of such transforming cells is a realization of a minimal platform for
oncogenesis that arises as dimensions of action of operative pathogenic
pathways of amplification of the c-Myc gene and of the dynamics of
over-expression, subsequent to such gene amplification.

The “super-competitor” roles of increased c-Myc protein in such
cells would necessarily implicate apoptosis of neighboring normal cells
in terms of such phenomena as increased utilization of growth factors
and other agonists that the normal cells are deprived of. It is within the
strict frameworks of an ongoing transformation process of both global
and specific dimensions that the phenomenon of super-competitor
roles of increased c-Myc expression should be interpreted. Anti-MYC
IgG might have prognostic value in the early diagnosis of lung cancer
[16].

The evolutionary roles of a master oncogene such as c-Myc would
appear to inherently arise as also an active agent of suppressor action
within actively induced increases of proliferative cell activity. Increased
c-Myc protein is an attribute of the dynamics of the amplification
process itself in a manner that would strictly categorize in dimensional
terms, the onset of both increased cell proliferation and increased
apoptotic activity. Immuno-reactive nuclear c-Myc was noted in cases
of angiosarcoma arising in a chronic expanding hematoma [17].

Modulatory Action in Tumor Evolution
Action modulation is apparent within the contexts of evolution and

creation of the amplified c-Myc gene that collaborates with the ability
for increased expression of influences that parallel the relative
induction of the intrinsic and extrinsic pathways of apoptosis. The
inter-activity between the specific intrinsic and extrinsic apoptotic
pathways cooperatively potentiates the end-result consequences of
both released cytochrome c within the cytoplasm and the ligation of
cell-death receptors at the cell membrane, for example by ligation of
Fas ligand and the Tumor Necrosis Factor-alpha.

Hence, there would emerge a concerted transformation of the
functional induction/activation of the intrinsic and extrinsic apoptotic
pathways that comes to re-define essential attributes of the parent
malignant transformation process of the induced cells carrying
amplified c-Myc gene expression. microRNA-132 is a novel contributor
to B cell development and can inhibit cancer development in B cells
expressing the c-Myc oncogene [18]. It is particularly with reference to
such phenomenon that the putative model of minimal platform
oncogenesis is a possible alternative to a global malignant change
inherently operative in genomic instability.

Performance attribute modulating status
Performance attributes substitute in many instances for a

promotional reactivation of cell proliferation that inherently
suppresses or actively induces loss of differentiation status of the
hyper-proliferating cells. Recognition of specific oncogene
rearrangements may be prognostically valuable to guide therapy in
patients with double-hit lymphomas [19]. It is within the essential
context of substantial cooperative increases of apoptosis of cells that
are increasingly proliferating that such loss of differentiation status
should be interpreted. There is upregulation of c-Myc, and this may be
a downstream event of NF-kappaB activation in immortalized
nasopharyngeal epithelial cells [20].

It is important to emphasize that c-Myc can potentially affect the
expression of up to 10% of all genes within the cell genome. Systemic
analysis of endometrial cancer-associated Hub proteins revealed also
interaction with c-Myc [21]. The potential roles of such a master-gene
would incrementally induce a state of amplification that enhances a
small number of essential genetic lesions (minimal platform) for
ongoing oncogenesis and global genomic instability.

Incremental platform requirement in oncogenesis is an inherent
attribute in ongoing genesis of the amplification status of a master-
oncogene such as c-Myc that progresses towards further global
induction of genetic damage. In this connection the acetylation and
de-acetylation of the chromatin would further evidence the emerging
consequences of the gene amplification process itself. Gene
amplification is a likely substantial candidate in the active acetylation
of specific nucleosomes that participate actively in the realization of
such phenomena with increased gene expression. Previously
unpredictable roles for c-Myc in gene expression regulation may
constitute new potential targets for therapy in glioblastoma cells,
particularly in the modification of chromatin structure [22].

The direct and also indirect consequences of c-Myc gene
amplification can best be interpreted as a series of sequential
transformations of genomic expression and repression as produced,
maintained and further augmented by performance dynamics. The
specific metabolic features of pancreatic cancer stem cells are
dependent on non-suppression of c-Myc and resistance can be
prevented/reversed for metformin by genetic/pharmacologic inhibition
of c-Myc [23].

Re-conditioning of the transformation of cells
There would emerge a conditioning process that is phenomenally

integral to actual ongoing performance dynamics that inherently re-
characterizing the proliferative profiles of the intrinsic malignant
transformation process. There is upregulation of transcription factors
such as c-Myc, AP4 and Gata-3 in the gastric carcinoma induced by
Helicobacter pylori [24]. In human cancers Beta-catenin accumulates
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in the nucleus and activates mRNA transcription of cyclin D1 and c-
Myc [25].

Potentiality for further transformation
The identification of a transforming potentiality as further

translated in terms of evolving performance dynamics involves
establishment of malignancy as inherent to transforming agonist
actions. The further compound pairing of the enhanced cooperation of
intrinsic and extrinsic apoptotic pathways would include re-
conditioning of clonally proliferating cells on the one hand and the
creation of pools of both sleepers and dormant cells.

In this connection, also, the super-competitor status of cells
possessing increased c-Myc protein expression is putative substrate for
potential progression of the transforming and metastasizing oncogenic
process. The N-myc downstream regulated gene 1 is associated with
advanced hepatocellular carcinoma, and catenin degradation is
prevented by direct interaction of this gene protein with glycogen
synthase kinase 3beta and the orphan nuclear receptor Nur77 [26]
(Figure 1).

Figure 1: Tumor Regression Following Oncogene De-Activation

Dimensions of oncogenesis
Promoter activation of the c-Myc gene, its hetero-dimerization with

Max, its subsequent stabilization and amplification, its specific sub-
localization within the nucleus or nucleolus, its ejection from the
nucleus, and its myriad induced effects in terms of stabilization and
also susceptibility to degradation by the proteosomal mechanisms
would inherently parallel the instability of the malignant process and

behavior of transformed cells; these may be reflected in angiogenesis
and subsequent metastasization of the resulting malignant transformed
clones of cells.

The dominant status of such transformed cells with regard to
normal neighboring cells appears to call into operation a myriad of
autocrine and paracrine phenomena that transfer the increased
apoptosis potentialities of an amplified c-Myc gene expression to
neighboring normal cells within the region and organ of the
transforming clones of cells. Integrins alphavbeta5 and alphavbeta6 are
necessary for invasion by squamous cell carcinoma; integrins in fact
play essential roles in epithelial cell adhesion, proliferation, wound
healing and cancer; focal adhesion-independent integrin alphav
regulation of FAK and c-Myc is necessary for 3D skin formation and
tumor invasion [27]. Potentiality for active attributes of transforming
cells proves a transforming phenomenon in further inducing
establishment of clonally metastasizing malignant cells.

In this regard, a plethora of features, both pathobiologic and also
histologic and immunohistochemical, prove dimensionally targeted to
perform the actual dynamics of a malignant phenotype arising as
dynamics of cells undergoing malignant transformation.

Concluding Remarks
The establishment of the amplified status of the c-Myc gene, and of

its increased expression potentialities, is inherently linked to the
actively conditioning and conditioned potentialities of performance
attributes; these are subsequently reflected in an inherent sensitization
for apoptosis, and in increased apoptosis of neighboring normal cells.
The angiogenesis that is induced locally reflects in some measure the
integral autocrine and paracrine attributes of cells that hyper-
proliferate and are hyper-sensitive to apoptosis.

It is further to realization of such processes as performing attributes
of proliferation that compound inability of such cells to differentiate
would arise as re-localization of the c-Myc protein within specific
cellular sub-compartments and, in such manner, potentiate further the
amplifying expression of the c-Myc gene. Modulation of contextual
epigenetic influence, of increased cell growth and of division of the
cellular DNA, may operate within the settings of abnormal cell cycle
dynamics and apoptosis.
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