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Abstract

All lifeforms are invariably mediated by Formal Controls. Controls
direct physicodynamic events toward integrated biofunction and successful
computation. Constraints and laws have no perception of, interest in, or
ability to pursue function. Physicodynamic boundary conditions do not steer
physicality toward “usefulness.” Neither does irreversible nonequilibrium
thermodynamics or quantum mechanics. All aspects of Chance and
Necessity are blind to utility. To achieve Function, Controls must be
chosen from among real physical options. Life is universally programmed
at bona fide “decision nodes,” not mere “bifurcation points.” Programming
is a form of Prescriptive Information (PI). The latter cannot be reduced
to probabilism. Life’s formal functions depend squarely upon active
programming selections made prior to computational “halting.” Secondary
passive selection (natural selection) plays no role in molecular evolution.
Even the protocellular metabolomic models of ProtoBioCybernetics require
the steering of purposeful Choice Causation rather than mere Chance and
Necessity. Life values, pursues and maintains being alive. Atomic theory
offers no explanation for life’s Controls or Function. Choice Causation
is the third fundamental category of reality that comprises the common
denominator of all lifeforms at the subcellular and intercellular level. All
Sustained Functional Systems (SFS) require Maxwell’s demon’s desire,
intent and choices to temporarily circumvent the 2" Law. The science of
biology cannot be crammed into purely physicalistic fanaticism.
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Life is blatantly controlled at every level [1,2,5,8]. The
definition of “death” should certainly include the cessation of
active, ongoing, formal control implementation. In fact, even
cell death is often formally programmed [28-32]. Energy
transduction, storage and calling up of usable energy when
needed depends upon controls. Also manifest are innumerable
controls of all manner of additional peripheral sophisticated
biofunctions. Active selective membrane transport is a
classic example of formal control [33-36]. These directives
are instructed by formally steered commands instantiated
primarily into both genetic and epigenetic configurable switch
settings. Linear digital prescription controls the secondary
and tertiary structure of thousands of proteins and RNA’s.
Programming uses the symbolization of a coding scheme and
language to issue commands [37-40]. The commands, when
processed, execute controls. The processing is also controlled.
Symbolization is formal, not physical. If some sort of message
is to be sent through a machine, the source and destination
of the message within the machine must share the same
linguistic rules of interpretation of the message. Otherwise,
the execution of each command, and the programming string
of commands, will fail to compute (“halt” and produce the
desired function). Subcellular homeostatic metabolism is
impossible without formal controls.

The Oxford Languages’ definition of Cybernetics is: “the
science of communications and automatic control systems in
both machines and living things.” It is rare that the role of
communications and automatic control systems are attributed
to subcellular or cellular life. Oxford’s inclusion of “living
things” is insightful, honest and refreshing. But attributing
the success of biosystems to various forms of programming
and control is now becoming quite routine in the literature.
What other choice is there in the age of genetic engineering
using ZNF, CRISPR-Cas12 and TALEN €R systems [41-
45]? 1t is indisputable that all known life is programmed,
cybernetically processed, and is formally computed [2]. Ada
Lovelace (Babbage’s cohort) pointed out in 1843 [46] that
computation is fundamentally non-numeric. Controls do not
necessarily have to crunch numbers. Biological commands
and controls, for example, are non-numeric. Controls can
be digital or analog. Even in human-generated “artificial”
cybernetics, numbers are just sometimes used to symbolize
whatever non-numeric command is being represented.
Commands emanate from an active selection from among real
options at a true decision nodes. A “bifurcation point” is not
synonymous with a “decision node.” A bifurcation point is
nothing more than a fork-in-the-road. A fork-in-the-road does
nothing useful until one of the forks is chosen with intent.
Only then does the bifurcation point become a decision node
through purposeful choice of which path to take. The motive
of such active selection is to improve the efficiency of one’s
journey. In cybernetics, the point of control is to improve the
efficiency of algorithmic computation. Algorithms are step-
wise processes or procedures that accomplish some useful
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task. Life is all about accomplishing highly sophisticated
useful tasks.

Unfortunately, the true nature and initial source of
controls within nature continues to be swept under the
investigative rug. The only reason for this is a purely
metaphysical imperative that precludes quality research.
Physico-chemical constraints are not controls [10]. Life is
controlled, not constrained. Life is an orchestrated symphony,
not just the self-ordered “dissipative structures” of chaos
theory [47-52] [15]. The dissipative structures of Prigogine
typically destroy organization, not produce it. What about
“Complexity Theory” [53-56]? All kinds of complexity exist
that do nothing useful. Mere complexity is blind to utility.
No empirical evidence exists of mere complexity steering
or controlling toward functionality. Maximum complexity
is randomness, not order. But mere order is no better.
Neither self-ordering [15,57] nor nonconceptual complexity
[13,14,17,19,21,58,59] steer physicality toward non-trivial
usefulness. Ask any programmer. Randomness does not
compute. Neither do the laws of physics and chemistry, or
the four known forces, or thermodynamic “uncertainty” or
possibility.”

What are formal controls?
» Directives and commands that steer events toward utility;

* The choice of how to set each dynamically-inert
configurable switch;

* The programming of successful computation;
» The cybernetic processing of that programming;

* The design and engineering of the necessary formal
equipment (nanocomputers, sophisticated molecular
machines, ribosomes, chaperones) needed to process that
programming into tertiary structure;

*  Algorithmic optimization;
* The functional integration of circuits;

» Instructive semiosis of efficacious messages using rules,
not laws;

* Orchestration of otherwise independent events and players
into a holistic symphony of sophisticated homeostatic
metabolism;

Sustained Functional Systems (SFS) [24] maintaining
themselves far from equilibrium against the 2™ Law
propensities.

Why Must Controls be Regarded as “formal” ?

Physicodynamic interactions have no awareness of
“usefulness.” They do not and cannot perceive, value or
pursue utility. Physico-chemical reactions are utterly dumb
when it comes to pragmatism. Neither laws nor constraints
appreciate the value of “function.” Directives that steer
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and control events towards utility are always Formal, not
physical. Formalisms always involve choice contingency.
The achievement of sophisticated function has universally
required the application of purposeful choice causation, not
just raw physicodynamics.

Nothing in physicodynamics can

* steer physicality toward usefulness

* make purposeful choices

» set configurable switches to achieve desired function
* improve efficiency

* integrate circuits

* program

* compute existing programming

How are controls normally generated?

“Controls” are almost synonymous with “purposeful
choices.” Inanimate “constraints” don’t even come close to
the capabilities of controlling purposeful choices. Life is not
constrained. Life is controlled at every level. Life could not
exist without purposeful steering choices [15]. Purposeful
choices always emanate from the far side of the Cybernetic
Cut [10,16,60]. They enter physicality only across the narrow
one-way Configurable Switch Bridge. Efficacious choices
have never been observed in the history of science to emanate
from raw mass/energy interactions [6-11,16,19,57,60,61].
Raw physicodynamics cannot even explain the existence of
a metal alloy with the right tensile strength and malleability
to make a simple piece of wire. How did that piece of wire
get to be so long with constant diameter? Not by chance
and necessity. If not even a simple piece of wire can “self-
organize” or “emerge” from iron ore in the ground, why would
any scientist seriously think for one second that homeostatic
metabolism could self-organize and emerge?

Examples of the BioControls of BioSystems

Life and the science of biology is replete with such
examples: subcellular; cellular; intercellular; organ systems;
hormones, hypothalamic/pituitary axis, etc. Any philosophic
naturalist is hard put to deny the reality of both genetic and
epigenetic controls at just the subcellular level alone. The
most primitive lifeforms display exquisite formal controls.
Then there are the extremely sophisticated protein enzymes
and the long noncoding yet controlling RNA’s. Three-
dimensional shapes are mostly prescribed by primary
linear digital prescription. Appealing to chaperones only
compounds the problem, since their primary, secondary and
tertiary structures also have to be independently prescribed.
And it’s not just exons we have to explain. It’s how those
exons get pieced together into a singular prescriptive function
at a certain time when those exons are located on multiple
disparate genes [62,63].

We have to explain the exons on the negative strands,
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too, not just the positive strands. And it’s those nasty long
non-coding RNAs that control the genes and gene products.
If that weren’t enough, we also have to explain what caused
the uniquely-set methylations and acetylations—epigenetic
configurable switch-settings. Chance and Necessity can
do none of these things to produce sophisticated function.
Shared operons and enhancer elements simultaneously
control multiple different gene functions [64,65]. If life is
characterized by anything, it is by CONTROLS rather than
mere constraints.

We could provide literally thousands of examples of formal
biological controls. Zhou et al’s paper [66], for example,
shows how Nesprin-2 coordinates opposing microtubule
motors during nuclear migration in neurons. Bidirectional
microtubule motors are required for nuclear transport.
Nesprin-2 serves as a nucleus-motor adaptor, coordinating
the interplay of kinesin-1 and dynein. The Nesprin-2 fragment
encompassing the motor binding sites generates persistent
movements toward both microtubule minus and plus ends.
Nesprin-2 drives bidirectional cargo movements over a
prolonged period along perinuclear microtubules, which
advance during the migration of neurons. Nesprin-2 keeps the
nucleus mobile by coordinating opposing motors, enabling
continuous nuclear transport along advancing microtubules
in migrating cells. This is not a picture of physicodynamic
constraints. It is a picture of formal BioSystem controls
producing very sophisticated biofunction.

In another example of formal biocontrols, Caillier et al
[67] show that immune cell amoeboid-like migration through
difficult spaces is mediated through small and dynamic focal
adhesions that are composed of the same proteins associated
with canonical mesenchymal cell focal adhesions, such as
integrins, talin, and vinculin. These focal adhesions localize
to sites of contractile traction stresses, enabling T cells to pull
themselves through confined spaces. They show that Thl T
cells preferentially follow tracks of other T cells, suggesting
that these adhesions modify the extracellular matrix to
provide additional environmental guidance cues. Integrin-
mediated focal adhesions play a key role in T cell motility.
T cells ability to pull themselves through confined spaces is
just another example of the formal controls of BioSystems
that cannot be addressed by ordinary physics and chemistry.

Probabilism is not a cause of any effect

Probabilism is merely descriptive, not causative of real
effects. “Possibility theory” is not a satisfactory scientific
model of causation, especially when the Universal Plausibility
Metric of that model measures out with a £ of < 1.0 [68,69]
Peer- reviewers and editors are required to reject such
manuscripts. Irreversible nonequilibrium thermodynamics
has never been observed to produce a single nontrivial
function, algorithm, program or cybernetic programming
execution. Thermodynamics cannot process cybernetic
halting.
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How were the first controls generated in an
inanimate, prebiotic environment?

What in atomic mass/energy conversions could possibly
cause steering of interactions and reactions toward usefulness?
“Physidocynamically inert” configurable switches had to
be designed and engineered to be unresponsive to physical
causation. They had to be “physicodynamically incoherent.”
In other words, the switches could not be set by any law,
constraint or force of physicality. The switch could only be
set by formal Choice Contingency. Choice causation alone
could set the switches to achieve nontrivial, multi-step formal
functions. Our wall light switches are an example. The switch
is designed and engineered not to be turned off by the force of
gravity, electromagnetism, strong or weak nuclear force. Only
one force can turn the light switch off: Active selection—the
unique force of Choice Causation: the third fundamental
category of reality besides Chance and Necessity [6].

Natural selection can’t turn configurable programming
switches on or off. Natural selection is passive and secondary,
never active. Evolution never selects for function. It only
selects for superior organisms. Evolution is nothing more
than the differential survival and reproduction of the fittest
already-programmed, already-cybernetically-processed,
already-living organisms. Evolution is worthless in
explaining the origin of Prescriptive information (PI) or
abiogenesis. No organisms exist yet to differentially survive.
Cont rols never emanate from the near side of the Cybernetic
Cut [6,8-10,15,16]. They influence physicodynamics only via
the one-way Configurable Switch Bridge crossing the great
ravine from the far side to the near side of the Cybernetic Cut
[12,16].

Discussion

Controls achieve steering toward formal success. Steering
requires intent in making efficacious active selections, not
just secondary passive selections. The pursuit of function
must begin before the function exists to “favor.” Efficacious
commands must be made in advance to produce algorithmic
optimization. Commands consisting of nucleoside selections
are made prior to the existence of secondarily selectable
function. Life is not just self-ordered [15]. Life is not self-
organized, either. Nothing can organize itself into existence. It
would have to already exist to do any organizing of anything,
let alone of its own birth. “Self-organization” is a nonsense
term that has no place in scientific literature. “Emergence” is
equally vacuous. They are terms created out of desperation
stemming from beginning biological thought with a faulty
axiom: “mass and energy raw interactions are sufficient.”
They are clearly not.

Life is undeniably orchestrated. Life is a symphony that
puts Beethoven to shame!

No programmer generates computation randomly or by
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law [7]. Law would produce a program of all “1’s,” or a
program of all “0’s,” by law! “Does not compute!”. Programs
result from one thing only: a succession of wise integrated
active selections made at true decision nodes in pursuit of
utility. This alone is what generates and maintains life.
Useful paths have to be chosen over non-useful ones. Many
independent such choices have to be made in advance of life
being orchestrated. It is statistically prohibitive for all of
these correlated functions to be generated at the same time
and place by chance and necessity.

Nothing brings this reality to a head better than the
helpful reductionism of life-origin studies and the science
of ProtoBioCybernetics [7]. What was the cause of the
effect of “active selection” in pursuit of biofunction in an
inanimate environment? Can the physical laws cause active
selection at bona fide decision nodes? Which of the four
known forces accomplished this feat? Whatever generated
Choice Causation generated the effect we call “Life.” Neither
Chance nor Necessity logically could have generated Active
Selection and purposeful Choice Causation. This fact is what
forces acknowledgement of the third fundamental category
of reality beside Chance and Necessity: Choice Causation.
It is real. It can and should be fully investigated by science.
To selectively ignore this phenomenon is completely
disingenuous and scientifically irresponsible.

It may well be that science will not be able to determine
the origin of Choice Causation. Science hasn’t done very
well elucidating the origin of the mathematical physical
laws, either. There’s no shame in metaphysics, or in the
admission that science cannot address all aspects of reality.
What is utterly shameful is our persistent obfuscation in
admitting that Chance and Necessity cannot possibly explain
life’s controls. The science of biology cannot possibly be
properly investigated starting with metaphysical naturalism
as its starting axiom. The only hope of avoiding naturalism’s
demise is to redefine “natural.” We are hard put to deny that
the life we observe everywhere in so many different forms is
natural. If philosophic naturalism expects to include biology
within the natural sciences, it is going to have to redefine
“natural.” Only then can naturalism remain the starting axiom
of the natural sciences. But if science stubbornly refuses to
include the common denominator of all lifeforms (formal
controls) in its investigation, then one of two things must
happen. Either

1. The science of biology must be excluded from the natural
sciences

2. Philosophic naturalism must be rejected as science’s
starting metaphysical axiom.

The Kuhnian paradigm rut of the current concept of naturalism
does not and cannot include all of the pieces of the cosmic
puzzle within the perimeter defined by its narrow-minded
worldview. When it comes to the science of biology, the

Citation: David Lynn Abel. The Common Denominator of All Known Lifeforms. Journal of Bioinformatics and Systems Biology. 8 (2025): 29-35.


http://

Abel DL., J Bioinform Syst Biol 2025
Journals DOI:10.26502/jbsb.5107099

current philosophic naturalism is utterly bankrupt. Life is
a major aspect of nature. Life is as natural as any other
aspect of nature. We set out correctly wanting to include
biology within the natural sciences. But the facts of life
expose the fallacy of the current starting axiom. If life
is natural, the common denominator of all known life
forms is natural. We must abandon the current Kuhnian
paradigm rut in favor of redefining our concept of
“natural” to include the reality of life’s controls. This is
what this author is calling, “The New Naturalism.”

Conclusions

The most fundamental questions of abiogenesis are not
physicochemical. They are formal queries:

* How did a prebiotic environment perceive or value
biofunction?

*  What do laws and constraints know of utility?

¢ What caused the first active selection for “usefulness” in
an inanimate environment?

*  What motivated nature to prefer and choose function over
nonfunction?

* Can Chance and Necessity make purposeful choices?

Naturalistic science is utterly negligent in failing to
address these perfectly justifiable and essential scientific
questions. All biological understanding depends upon
elucidating the cause of the above phenomena. The
subject of the natural science of biology must include
exploration of these very real phenomena. To do so, we
must expand our prior definition of what we have always
called “natural” to include the reality of “natural formal
controls.” Astrobiologists and abiogenists continue to
argue that life-origin was inevitable given eons of time
and a huge phase space. This contention corresponds to
arguing that life origin and life are perfectly “natural.” If
we disagree with this argument, biology must immediately
be excluded from the natural sciences. Life must be
addressed in a field all its own, similar to the Engineering
field. But if we do that, we are admitting that the current
Science-wide axiom of philosophic naturalism is a grossly
inadequate worldview for an all-encompassing science.
We will be admitting that science cannot be fully pursued
naturalistically as always claimed. A far better option is to
redefine the “natural” in naturalism to acknowledge that
life and its formal controls are a part of the natural world.
We must then fairly investigate the origin of formal
controls in the natural world. This constitutes pursuit of
“The New Naturalism.”
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