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Abstract: An either/or integration of proliferative tumor cell events would perhaps relate to a stromal
desmoplasia that strictly reflects also angiogenesis and metastatic spread. Indeed, it would be perhaps be
m terms of a responsiveness to actively proliferating cells that one might define neoplastic cell mfiltration
and spread as simply an uncoupling of cell cycling and of gene expression. Indeed, a basic formula
towards understanding neoplastic transformation might lie specifically with essential uncoupling of

various phases

of the cell division cycle and of the various forms of cell responsiveness conducive

ultimately to an amplification of self-progressiveness. One might indeed recognize uncoupling of various
systems of proliferative interaction as both arising and progressing in terms of neoplastic cell infiltration
and metastatic spread. Even beyond simple equations of gene silencing and of programmed cell death,

varlous
transformation.

mechamstic pathways of system uncoupling promote neoplastic progression in terms of
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INTRODUCTION

Phagocytosis as a mechanism linked to active
individual cell apoptosis might actually convert the latter
process to one mherently nvolving whole pools of cells
with a potential for clonal attributes!. A mechanism that
encompasses transformation transfer between different
individual cells via phagocytic cell participation might
actively transform a pool of cells into a clonogenic system
of progressive cell proliferation; such clonal proliferation
would tend to increasingly promote apoptosis within a
context of rapidly expanding cell pools. Also, tumor
suppressor gene products inhibit tumor cell proliferation
by participating n activation of tumor cell differentiation.
With impaired tumor suppressor gene function,
differentiation stops with sustained proliferation of the
cancer celll?,

Determination of tumor cell clonality that integrally
promotes not only apoptosis of individual constituent
cells but especially in terms of transfection of genetic
matenial intercellularly, might implicate phagocytosis as a
mechanism of participating transfer of such genetic
material.

Indeed, clonality would itself evolve largely as a
phenomenon of both derivation and progression of cell
processes dependent on systems of commurication and
transfer/exchange between clonally related cells. Also, for
example, thymic stromal lymphopoietin is a cytokine that
facilitates B lymphocyte differentiation and alse
costimulates T cells but 1s insufficient for cell proliferation

through Stat 5 activation™.

Neoplastic cell mfiltration and spread would perhaps
carry an inherent tendency for progression in terms of
both grade and stage of that neoplastic lesion. Tt is in
terms of a whole series of mechanisms allowing not only
transfer and interchange of various genetic attributes but
particulalry also a tendency for genetic reprogramming
that one might realize holistic systems of carcinogenesis
that mtegrate malignant transformation within frameworks
of essential neoplastic progression. With endometrnal
carcinomas, P, P, and Rb appear uncoupled from normal
cell-cycle inhibiting function and cyclin E and cyclin Bl
are directly implicated m proliferation and reduced
differentiation of these neoplastic cells™.

Does gene transmutation parallel analogous
fusion/translocation events in malignant
transformation?: A normal process of effects

analogously paralleling translocation genetic events
would appear to necessarily occur; for example, a
family of p300 transcriptional coactivators would
perhaps  constitute  one  mechanism  whereby
translocation-like effects would implicate binding and
fusion events between different transcription/expression
sites 1n the genome at differential expression levels at
signal response sites'”. In this sense, perhaps, genomic
transcription activities at both basal and differential
expression levels might constitute a phenomenon
integrally controlled and activated by one simple
mechamsm of binding protems; these latter would
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coactivate different sites in the genome in a way that
normally would be specifically signal responsive. GADS
as an adaptor protein involved in CD3 signaling links SLP-
76 to LAT. It deficiency results in a severe block in
proliferation of mature T lymphocytes that however still
differentiate!®.

Androgen receptor mediated transcription of several
genes determining cell growth and differentiation, on the
other hand, may become uncoupled from induced prostate
specific antigen expression of prostatic
adenccarcinoma™.

In terms of fusion gene products as associated with
11, 16 translocations between MLL gene and the CBP
gene, a phenomenon of superimposed progressiveness
would involve gene transcription activation essentially
mdependent of  signal  responsiveness. In
myelodysplastic bone marrow, a distinct pattern of
significantly increased proliferative activity becomes
uncoupled from differentiation-associated gene activity™.

Leukemogenesis might be characterized as a series of
effects of genomic translocation that besides gene fusion
would also entail disruption at the site of breakage/fusion
of the two genes. This would contrast with the role of
Stats mn the regulated survival and proliferation of
immature hematopoietic progenitors® and alse in
differentiation commitment related to endstage cell
functionality. Failure of any re-established maintenance
of continuity of the DNA strands or of mntegrity of the
genome as a structure would perhaps implicate dynamic
physical and biochemical events that perhaps
nonrandom in nature.

In a real way, perhaps, genomics fundamentally
pivots on a degree tendency for instability not only in
terms of transcriptional expression but especially in terms
of a basic predisposition towards breakage-refusion of
constituent genes that relate activator sites to other
parameters of gene expression.

Somatic hypermutation may be
lymphomagenesis. Ongomg hypermutation during B cell
proliferation occurs in post-transplant lymphoproliferative
disorders in a setting of Epstein Barr virus infection. In
Hodgkin's  disease, Ig gene
mutations of B cells appear to render immunoglobulin
genes nonfunctional™. Also, in acute myeloid leukemia,
there is uncoupling of proliferative from maturational
signaling pathways as induced by granulocyte colony-
stimulating factor receptor!!.

i1 cases

are

mvolved in

unfavorable somatic

Actively programmed dedifferentiation versus apoptosis
of the differentiated cell via systems of either/or:
Peroxisome proliferator-activated receptor Y with its
ligand binding would essentially appear to constitute a
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mechanism that actively reverts mechanistic pathways of
dedifferentiation!”.

Cell differentiation appears a process involving
active participation of many evolutionary cell biologic
pathways converging in a predetermined manner on that
cell genome that is inherently developmental in nature. Tn
this way, a differential mechanism of regulated enterocyte
proliferation and apoptosis 1s implicated in the adapting
intestine™.  With regard to hormone responsive cells,
steroid-metabolizing enzymes may create an uncoupling
of the microenvironment, often dominating systemic
estrogens“”.

Perhaps, in an equally emphatic manner, it might be
dedifferentiation

transformation as a truly acquired phenomenon of active

valid to consider in  neoplastic
dedifferentiation. In such terms, an alternative possible
pathway to active dedifferentiaton on the part of a
that

effectively termmates cellular biologic progressiveness

differentiated cell would constitute apoptosis

and transformation. Negative growth control as either
growth arrest or apoptosis may be uncoupled from
differentiation wvia p53 dependent or
o With
homeostasis, however, CD95-based downregulation of
activated B cells does not necessarily result in apoptosis
of B cells"?.

Cell differentiation would perhaps primarily evolve

independent

pathways! regard to mnormal lymphod

as a phenomenon that is essentially individual to that
cell in terms also of apoptosis. In this way, also, for
example, pl 07 ( a cell cycle regulatory protein) appears
imvolved in terminal differentiation but not in
proliferation of quiescent preadipocytes following
hormonal stimulation'”. Indeed, with regard for example
to hematopoietic cells, agonist stimulated lineage
commitment can be uncoupled from development!™ .

In a real sense, it might be realistic to consider
dedifferentiation processes in neoplastic transformation
and progression as the active acquisition of new biologic
cellular attributes that become activated m terms of mitotic
activity, hypertrophy and metaplasia mm a manner
determining even neoplastic progressiveness and further
malignant transformation events.

Entry of T-lymphocytes into the cell cycle at the
G0 _G1 transition commitment pomt may uncouple the
early expression of effector molecular functionality. In
this way, clonal proliferation may occur during GO Gl
transition in a manner that also permits T cells to grow in
size prior to imtiation of T lymphocyte-mediated immune

responses|'?.
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Is upstream deletion/mutation a common pathologic
mechanism of transcriptional silencing of genes in
neurodegeneration or neoplastic transformation?:
Hypermethylation as a system that in some way regulates
gene expression by a silencing mechanism might also be
pathogenically related to a gene deletion constituting a
more permanent form of mechanistic gene silencing™ .

A concept of controlled genetic expression in terms
of gradation in genetic silencing would perhaps implicate
promoter sites for gene expression susceptible to
hypermethylation as well as to deletion. In this sense,
perhaps, the deletion of CpG islands, which constitute the
promoters for some 60% of human genes, might actually
be a major form of pathology exerting a full range of
genetic silencing events m conditions ranging from
neurodegeneration to neoplasia.

A particularly attractive aspect of a deletion of CpG
islands might directly implicate inactivation of tumor
suppressor genes that are inherently difficult to detect
biologically.

Basic concepts of transcriptional promoter silencing
that are independent of actual gene deletion might
comstitute mechamsms revolving around not only
reversible states of hypermethylation but especially of
more permanent forms of genetic silencing implicating
even events upstream to the gene in question.

In this manner, Ras/extracellular signal-regulated
kinase signaling appears dispensable during early CNS
stem cell differentiation in the development of the post-
mitotic neurcnal phenotype!®!.

Is a cycle of methylation-induced silencing of the mgmt
promoter a determinant of genomic stability?: G to A
transition mutation generation in K-ras would tend to
persist in the presence of methylation inactivation of
the promoter region of the DNA repair gene, O6-
methylguanine-DNA  methyltransferase, as seen with
colorectal carcinogenesis™. In this sense, methylation
might constitute a series of wave effects as methylation
mutation O6 of the methylguamne DNA methyltransferase
(MGMT) subsequently leads to serial genetic mutations
of a non-random type.

DNA mutagenesis that, on the one hand, mvolves
methylation of MGMT promoter region, and on the other,
involves subsequent mutagenicity as a predisposition to
MGMT promoter methylation, might potentially render the
genome unstable m a manner
methylation/demethylation of the MGMT promoter region
itself.

In this manner, perhaps, the state of methylation of
the MGMT promoter region would constitute a measure
of the degree of genomic mstability relating specifically to

sensitive  to
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gradations in difficulty in repair of C-G dinucleotides that
would promote mutagenesis . Mutagenesis hence might
actually be a function of stability or activation of DNA
mismatch repair enzymes mm a manner intrinsically
incorporating a methylation/demethylation cycling of
both silencing and nonsilencing events.

A prostatic tumor marker as amarker of carcinogenesis
that parallels progressive tumor dedifferentiation: The
conceptual significance of human Kallikremn 2 (HK-2) as
an increased function of dedifferentiation, in a converse
fashion to human Kallikrein 3 (Prostate specific Antigen,
PSA) would constitute a system revolving around
perhaps a mutual relationship between HK-2 and HK-3
that is pivoted on antiprotease binding'. In this sense,
perhaps, the binding of HK-2 to Protease Inlubitor-6 in
prostate cancer tissue would be determined by a release
phenomenon from damaged and  mecrotic
adenocarcinomatous cells that provoke the release of HK-
2 and subsequent HK-2-PI-6 binding.

An increased tumor marker expression with
progressive dedifferentiation of prostatic carcinomatous
cells might constitute a marker of anaplasia fundamentally
inherent to carcinogenesis as a primarily successive series
of alternating transformation and progression events.

Perhaps it 18 m such terms that one might regard
HK-2 as a marker of pathogenesis in prostatic
carcinogenesis that identifies the neoplastic process of
transformation as increased antibody staining.

The concept of a tumor marker that positively marks
progressive dedifferentiation of the tumor would reflect
directly the nature of the neoplastic tumor process not
only in terms of progression but especially m terms of
genesis and transformation towards increasing anaplasia
pathobiologically.

Unchecked progressiveness of the s-phase in malignant
transformation that is linked to apoptosis at random
points of such a cell cycle?: Epithelial cell versus
carcinomatous cell apoptosis of breast ductal origin
would constitute a mechanism that distinguishes specific
checkpoint failure of transition m the cell cycle of either
the mammary epithelial cells or of the breast
carcinomatous cells!*?

Cytodifferentiation response to estrogen becomes
uncoupled from proliferative activity in response to
estrogen as seen with sinus vaginal epithelium™. In this
sense, perhaps, it might be more realistic to consider
apoptosis of carcinoamtous cells as a phenomenon not
specifically related to phases of the cell cycle whereas
apoptosis of mammary epithelial cells would specifically
relate to the cell cycle 1 a manner dependent especially
on the specific inducing agent.
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A concept of loss of specific cell cycle checkpoints
as, for example, with carcinomatous keratinocytes, would
perhaps implicate mechanisms of transformation of cell
cycle dynamics affecting restriction points at G1-3 and
G2-M transitions promoting subsequent unrestricted
progression in the S phase.

Is it possible to consider malignant cell proliferation
as essentially one of unchecked S phase progression? Is
it reasonable to consider malignant transformation as
incorporating especially progressiveness of the S phase
in a manner that would especially render that malignant
cell susceptible to apoptosis?

Is in fact a fundamental disturbance in the unchecked
progression of the S phase a pivotal point of reference in
malignant phenotype characterization as reflected also
genotypic patterns of transformation that are inherently
both progressive and unstable?

In a simple scheme of operative control of S phase
progression i normal keratinocytes dependent on
adhesion properties of such cells, it might perhaps be
valid to link immortalization of cancerous kearatinocytes
to their anchorage-independent proliferation.

Tumor cell infiltration and spread specifically evolving as
carcinogenesis: Mismatch repair genes would appear to
constitute a hereditary programmed predisposition to
carcinogenesis more related to a sequence of events
rather than as an actual system of carcinogenesis
evolving through its initial steps of development™.

Failure of effective mismatch repair of genes would
possibly directly affect carcinogenesis as a strictly
cyclical or acyclical process of progression that allows
genetic nstability to become mamifested for example as
microsatellite instability in aberrant colonic crypt foci.

Tt might be valid to consider an essential aspect of
carcinogenesis as a process that incorporates a fully
developed pathogenesis of subsequently determined

systems of even transformed phenotype-genotype
correlations.

Pathobiology of neoplasia would appear cliuefly
identifiable as a carcinogenesis coupled to

progressiveness of such a neoplastic process that is
mherent to tumor cell infiltration and spread.

Hence, perhaps, infiltrative tumor cell behavior and
spread might actually constitute an integral aspect of the
pathobiclogy of the carcinogenesis that specifically
evolves and progresses in its own right.

Interactions with endothelial cells central to tumor cell
infiltration, blood vessel invasion and spread: Endostatin
as a suppressor not only of tumor angiogenesis but also
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towards the suppressed establishment of tumor metastatic
deposits, would constitute an mtegration of processes
with

desmoplastic stroma on the one hand and progressive

affecting progression of tumor interactions
tumor cell interactions with blood vessel mvasion, spread
and metastases, on the other.

The fact that endostatin constitutes a fragment of the
COOH-terminal domain of mouse collagen XVITT would
appear suggestive of a single system of cause-effect
whereby tumor angiogenesis promotes metastatic spread
of tumor cells.

Tumor cell spread would constitute a simple
mechamstic pathway centered on angiogenesis and on
metastatic spread within a single operative system related
to persistent endothelial proliferation.

Perhaps tumor cell nfiltration with blood vessel
invasion and metastatic spread might actually constitute
different phases of mteraction with proliferation and other
biologic attributes of endothelial cell responsiveness.
Indeed, tumor cell spread might largely function
biologically, pathobiologically and pathologically as
interactive potentiation between tumor cells and
endothelial cells that arises and progresses largely in
terms of amplified responsiveness to cellular proliferative
events.

Does vegl potentiate endothelial cell angiogenesis and
metastatic spread via blood and lymph: Tumor
angilogenesis as induced by vascular endothelial growth
factor and its receptors would constitute one overall
complex of mteractive effects contributing materially to
the establishment of distant metastasest*”.

VEGF might be directly mmplicated via mechamistic
systems of tumor cell establishment in various organs.

For example, VEGFR-1 is expressed in osteoclasts and
in VEGF-mediated blood vessel invasion it is coupled to
cartilage resorption and bone formation.

Within various systems of dynamic interaction, VEGF
would essentially ntegrate tumor cell mfiltration with
vascular invasion in terms of a single operative system
allowing colomzation and growth of metastatic deposits
1n organs such as brain, liver, and bone.

Endothehal cells with their VEGF receptors and VEGF
induced effects would promote tumor angiogenesis that
characterizes dynamism of the invasive process into
blood vessels as reflected particularly in tumor cell
deposition in various organs. VEGF might constitute an
integral reactivity allowing a central unified role for
endothelial cells not only in tumor angiogenesis but
especially as promoters of tumor cell spread as specific
metastatic systems of progression.
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Desmoplastic stroma in tumor infiltration and
angiogenesis Desmoplasia as
fundamental responsiveness would arise as a lighly
directed sequence of mduced events subsequently
promoting tumor cell proliferation consequent to stromal
infiltration®*¥.

Stromal desmoplasia might condition the onset and
progression of neoplastic cell mfiltration as seen for
example with pancreatic adenocarcinoma.

Biologic uncoupling of cellular growth from cellular
proliferation would perhaps strictly characterize
neoplastic cell infiltration as a stromal participation in
induced potentiation of coupled neoplastic transformation
and growth/proliferation events.

A full concert of growth factors meluding not only
Transforming Growth Factor beta but also Comnective
Tissue Growth Factor and Platelet-derived Growth Factor
might in some way also involve an interactive series of
events to develop and progress specifically as nfiltrative
stromal desmoplasia.

Tt is this mutually effective relationship of
progressive influences between proliferating and growing
tumor cells and of the desmoplastic stroma that would
account for an overall phenomenon of essential pre-
requisites for infiltration also potentiating angiogenesis in
terms of neoplastic metastatic spread.

and metastasis: a
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