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Abstract

Systems cell is an easily available model to study the hierarchy 
and the detail in programming for Systems Governance. The idea 
of the system is usually conceived with a vision, and a “will” for 
showcasing it in the objective 4-D domain. When consciousness 
conceives the vision, its bosom-associate nascent nature inscribes 
the “will” into intent. Other associates prepare the logic and the 
logistics with consideration of ethics and aesthetics. The intent is 
then translated into informed instructions for briefing the mem-
bers of different expert committees to achieve the desired goal of 
the system in their respective domain. The members meet, talk, 
exchange opinions, and prepare strategies for implementation of 
the vision. Following application of their mind, the information is 
converted into signals passed to the trained employees to conduct 
the eventful ceremonies almost effortlessly and in an automated 
manner. This model of programming is followed by a biological cell 
and the cell shows us the direction for the future of AI.

Keywords: Cell signaling; Organogram of organellosomes; Cell’s 
will; Autonomy; Holonomy; Systems Governance; Three-tier cell 
programingIntroduction

We begin with the research question, how the programming 
of a cell differs from a signal-based programmed machine avail-
able today? It is true that a biological cell is much more than 
an automated, signal-driven programmed machine! Cell’s intel-
ligence is nature-made, and not artificially made by scientists! 
To achieve the intelligence of a biological cell, and intelligence 
in nature in an artificial device is a next-to-impossible project 
and would be a century-long journey! There are astonishing 
features in the behavior of even a single cell that point out that 
a cell can “will”, has choice, and makes decisions in complex 
situations. Pathology in this sense is not merely morbid bio-
chemistry, physiology and anatomy! Pathology is the life story 
of cells, tissues, organs, and systems of the body [1]. In this pa-
per, authors elaborate how the programming of a cell differs 
from a programmed signal-based machine placing some of the 
facts of cell biology and pathology into appropriate context. It is 
also proposed that the systems cell has an open-ended, three-
tiered, and nested programming that can explain most of its 
behavior. The operation of each tier is conducted in a specific 
mode by a specific currency to achieve specific objectives. 

Support from the Evidence Accumulated in Cell Biology

A cell obviously does not have a so-called ‘brain’ or brain-
like structure. In spite of this, a cell is conscious, shows its will, 
has choice, can learn, makes decisions as evident from several 
published experimental works on the behavior of a simple uni-
cellular slime mold, Physarum polyencephalum (brainless but 
multiheaded) [2,3]. A bacteria or protist can locate pray or po-

tential mate, and has the ability to escape from predators [4]. 
Stentor Roseli exhibits complex avoidance behavior [5]. Even 
the slime mold has the ability to communicate with very long 
distant spatial information and generate similar patterns on its 
slime [6]. Habituation and sensitization do not require a cell 
to have neuron character [7,8]. This is observed in non-neural 
cells as well. In a tissue, organ and system, a cell can break its 
established pattern, and make a new pattern, which is termed 
differentiation. 

The cell makes purposeful informative communication with 
its colleagues. It has been shown that the telomere is gifted by 
APC (Antigen presenting cell) to a T lymphocyte to keep the T 
cell young and the memory of contact with antigen longer [9]. 
Intercellular meaningful exchange happens through exosomes, 
e.g., Extracellular Vesicles (EV) from stem cell containing sev-
eral species of RNAs (mRNAs, microRNAs and long non-coding 
RNAs) enter neighboring injured cells to reprogram it through 
epigenetic mechanism [10]. Exosomes of cancer cells and bone 
marrow-derived progenitor cells facilitate pre-metastatic niche 
formation and metastasis [11]. Senescent cell’s EVs promote se-
nescence of other cells. Non-senescent cells’ EVs are seen to 
rejuvenate senescent cells [12]. The origin, structure and func-
tions of EVs are described in the literature [13,14]. Neurons busy 
with ‘higher’ functions, get their major ATP supply free of cost 
from the astroglial cells. Beside Astrocyte-Neuron-Lactate Shut-
tle (ANLS) [15], astrocyte generates ATPs 20 times more than 
that produced by a neuron and they do it for sustaining their 
conjugate relationship for the sake of the optimal functioning 
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of the nervous system they belong to. Where such higher func-
tions are not needed and neurons transmit only signals, as in 
the ganglion (collection of nerve cells outside the nervous sys-
tem), there is no need for such astrocytes around neurons! In 
necessity, cell to cell communication can reach such a level that 
even an important organelle such as the mitochondria could be 
transferred between metabolically rich and metabolically com-
promised cells [16]. Such intercellular mitochondria transfer is 
one of the mechanisms of immunometabolic crosstalk that is 
impaired in obesity.

One of the major scientific feats [17] in 2010 in the labo-
ratory of J. Craig Venter Institute is the synthesis of the whole 
genome of Mycoplasma mycoides and the subsequent cloning 
of this DNA sequence inside the yeast cell and then transplant-
ing the genome inside the Mycoplasma capricolum, whose own 
genome had already been removed. This new bacterial colony 
grew in culture. To clarify and emphasize, the feat requires an 
intermediate yeast cell. Also the growth in culture requires a 
mycoides carrier cell. This raises the issue of the difference be-
tween DNA as a chemical substance, and DNA in life-situations. 
The dilemma leads our imagination towards something subtle 
and intangible operating within an existing life-form. There are 
differences between the DNA as a chemical, and the DNA as 
an informational molecule (e.g., DNA buried in fossil), and the 
informative DNA molecule in life-situations. A chemical DNA 
can be made to replicate very fast almost endlessly in a PCR 
machine without error, but the same molecule of DNA, once 
put within protoplasm replicates very slowly in a limited way 
and that too not without flaws! A chemical DNA cannot be tran-
scribed into mRNA and translated into a protein molecule with-
out having the surrounding milieu of protoplasm, the principle 
used by Craig Venter to produce A-Life. Something subtle and 
intangible we are missing in the description of life merely as a 
life-form! The protoplasm is real, as well as vital in this context. 

The cell, although, possesses several molecular robots and 
runs several signal-based programs by automated operations, 
has an extraordinary power of autonomy over such automa-
tion. The cell possesses signalosomes over the signal networks. 
Signalosomes consist of conformationally-equipped proteins 
that can possibly extract the meaning from a signal as a piece of 
information, and in reverse, probably can generate informative 
signals! There are several of such organellosomes (we are coin-
ing this new term in cell biology) floating within the protoplasm 
of the cell such as nucleosome, centrosome, ribosomes, pro-
teasomes, signalosome, peroxisome, lysosome, inflammasome 
etc. They operate as “perceiver”, in contrast to several proteins 
which have been identified to act as sensors.

There might be a debate whether a signal-driven, neural 
network-based programmed machine “learns” by “perception” 
of the environment which is popularly known as machine-learn-
ing, or, is it a kind of passive familiarization of a signal-recogniz-
ing-operative device with different prospective signal patterns? 
Is there a mechanism of building up any memory, and its re-
trieval in such a device? According to Edo Liberty, the founder 
and CEO of Pinecone, “While AI models such as GPT from Open 
AI are trained on billions of pieces of data, they don't remem-
ber anything you show them or even anything they give back 
to you. AI models are stateless. They have no memory.” (20th 
Mar-2023). On the other hand, in the live-situations the debate 
continues whether a cell distinguishes “self” from “non-self” on 
the basis of conscious perception, and actively acquired memo-
ry and experience, or by passive recognition of mere molecular 

patterns namely Damage Associated Molecular Pattern (DAMP) 
and pathogen associated molecular pattern (PAMP)? There ex-
ists a mechanism of building up a long term memory (e.g., in 
memory T cell), prospective memory and its retrieval in the cel-
lular systems. 

Leaving aside the debates, the prudent direction of investi-
gation would be to raise research questions on the difference 
between signal and information, between a sensor and a per-
ceiver, and when and how a non-informational molecule of 
the cell becomes an informational molecule, a sensor protein 
becomes a perceiver protein? What conformational change in 
the molecule brings such a change! When does the postulated 
“conformon” [18] of Ilya Prigogine appear in the cell-scenario 
[19,20,21]? What finances this operation for conformational 
change?

An automated programmed robot does not go through the 
process of survival and death. It is extremely stable as com-
pared to a cell! In some sense, this might be an advantageous 
position for a robot! A cell, on the other hand, with so many 
molecular robots operating within it, is always hanging in the 
balance of survival and death! The cell has to be engaged in-
cessantly in uncertainty homeostasis for survival. There are in-
jurious symmetry-breaking processes, and the cell makes new 
symmetry for homeostasis. Such homeostasis failure leads to 
neurodegeneration and even malignancy! There are disorders 
of cellular autonomy which when incorrigible proves lethal to 
the system. 

Support from the Alternative Interpretation of Pathological 
Processes

The autonomy of a cell works, however, within the holono-
my of the tissue, organs, and the systems of the body. An au-
tonomous cell does not encroach upon the autonomy of other 
members of its tissue, organ or system. When it does so, it cre-
ates an example of autocracy manifested as dysplasia, and even 
what is called malignancy. There are molecular check points 
on the route of this happening, executed by the gatekeeper 
gene (e.g., APC gene), which stops cell’s G0>G1 transition, the 
guardian gene (e.g., P53 gene), which recommends repairing 
of misdirected “damaged” DNA and if that too fails directs the 
cell for apoptosis. Lastly, there is the Governor gene (e.g., Rb 
gene), which finally restricts cells not to continue with the cell 
cycle in G1>S restriction point if their DNA is unrepairable. or in 
G2>M restriction point when their DNA remains unduplicated or 
damaged in S phase of cell cycle. If somehow, the cell’s autoc-
racy overcomes all check points, the outcome is what we call a 
malignant cell. We have some understanding in biology on how 
autonomy transits to autocracy. For future perspectives, our 
research question is how a cell accommodates a congregation 
of so many automated operations flawlessly, and maintains its 
own autonomy over several automated molecular robots and 
their operations? Generating evidence for answering such a 
question would be a new frontier in cell biology!

As stated, sensation and perception are different. Sensation 
is signal-driven. Perception is information-driven. Learning from 
sensations and learning by perception are distantly different. 
Sensation-based learning could be best called training. Percep-
tion-based learning creates memory. Building of memory is a 
part of education! Without memory there is little learning or 
any education! Fundamentals can be learnt by perception, not 
by sensation. Muscle contraction as a result of nerve conduction 
is an example of signal transmission. The reflex development of 
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such activity is the core part of any training. Perception, on the 
other hand, is a ‘brain’-phenomenon, and on a finer note, is 
a psychic phenomenon. A lizard camouflages itself differently 
when it encounters a prey, an enemy, and a sex-mate. This is 
the result of learning by perception. Sensation can be mecha-
nized by placing sensors in appropriate positions. Perception is 
a biological property derived from consciousness, and requires 
a perceiver. Physiologically, sensation is the outcome of signal 
processing while for perception one requires information pro-
cessing. In cell biology one can distinguish signal molecules 
(e.g., a peptide chain) from informational molecules (e.g., fold-
ed protein). The switch-over from the discipline of biochemistry 
to the discipline of molecular biology happens exactly on this 
crucial point. Biochemistry deals with non-informational mol-
ecules, while molecular biology deals with informational mol-
ecules only. 

To err is a property of an automated machine! It is a passive 
phenomenon! To make a mistake (omission?), or blunder (com-
mission?) is an active and conscious-centered phenomenon 
characteristic of a conscious entity, and so of any biological cell. 
While a machine, such as a blood cell counter or a biochemis-
try autoanalyzer makes only errors in a random (random vari-
ability) or systematic (bias) way, a living entity during decision-
making and subsequent behavioral expression, often commits a 
mistake or even a blunder. An automated signal-based machine 
does not have the power of perception and so it is in an advan-
tageous position not to make any mistake or blunder. Which can 
never happen in a machine is to perceive a friend as an enemy, 
a mistake, or to perceive an enemy as a friend, a blunder. Patho-
logical processes might originate from the faults in perception 
of its surrounding environment by the cell. In immunobiology, 
mistaken perception of a friend as enemy is observed in the 
pathogenesis of autoimmunity, lymphocytes recognizing the 
“non-self” patterns as the patterns of “self”! At the next con-
trol level, the regulatory T cell presses the accelerator instead 
of pressing the brake! Autoimmune damages start! A blunder 
of perceiving an enemy as a friend is observable during the im-
mune-bypass mechanism of malignant cells. At the regulatory T 
cell level where the accelerator was supposed to be pressed to 
destroy the malignant cells, the brake has been pressed! The re-
sult of this blunder is obvious, the enemy captures the scenario! 

A complexly developed automated robot cannot engage in 
any kind of homeostasis with the environment at the level of 
deep physics. The present day robots never can participate in 
uncertainty-certainty homeostasis, symmetry-breaking and 
symmetry-making homeostasis, and intangible-tangible energy 
homeostasis. The robot does not have any access to intangi-
ble dark energy! Therefore, a robot never suffers from anxiety, 
stress or depression. Human beings suffer! A cell suffers. For 
survival, and to avoid death the cell is continuously engaged in 
the above-mentioned three homeostasis, the failure of which 
pushes the cell into the clinic/ward of cellular emergency medi-
cine (G0 phase?). Anxiety is the result of homeostatic failure in 
the context of uncertainty-certainty. Stress arises with the fail-
ure of symmetry homeostasis that leads to pathological con-
ditions like neurodegeneration, inflamma tory bowel disease, 
infection like tuberculosis, and even malignan cy. Depression 
originates from the repulsive property of accumulated dark in-
tangible energy that cuts off the ‘self’ from environmental sig-
nals, sensation, and tangible energy. Such a depressive state, in 
serious situations, pushes out the enzyme cytochrome C from 
the space within mitochondrial double membrane into cytosol, 
which pushes the cell towards suicide, we mean apoptosis. Anx-

iety, Stress and Depression are thus whole body disease, which 
initially might begin with the neurons in the brain [22].

An automated intact machine in operative state does not 
have access to Zero-Point Energy (ZPE). An intact functioning 
biological cell has! That is why the cell can recover from broken 
symmetry, various imbalances of tangible energy and transform 
some uncertainties into certainty! For an artificial model of in-
telligent automation, the sensible signal-based material world 
stops at zero-point energy, at the cosmological constant of Ein-
stein! This could be described as RIP (rest in peace) state for 
the signal-based material machines! The situation is certainly 
not the same for the cellular molecular machines whose opera-
tions are not merely signal-based, but also information-based. 
The cell might go back to its cellular zero-point energy state for 
taking rest, and its molecular machines continue to operate. Ze-
ro-point energy is supposed to be the door of communication 
between systems biology and systems cosmology, and systems 
physics and systems psychology [23].

A machine, automated and flawless, does not have any feel-
ing and, therefore, cannot express emotion! On the other hand, 
the cell, for example a macrophage, often shows emotional ex-
pression. A macrophage shows its emotional frustration when 
it cannot engulf or chew a foreign material. The pathogenetic 
mechanism of almost all occupational lung diseases, especially 
asbestosis is this “frustrated” phagocytosis when there is out-
pouring of various lethal enzymes from the macrophage which 
initiates local pulmonary tissue damage and inflammation [24]. 
A normal monocytic cell is emotionally nonviolent. The mono-
cyte may become violent in certain stimulated states as happens 
in some cases of COVID-19 infection [25], when a macrophage 
indiscriminately phagocytosed RBCs and other WBCs creating 
Hemophagocytic Lymphohistiocytosis (HLS), and induced a cy-
tokine storm. 

The Proposition

Automation, autonomy and holonomy are nested three 
goals in the programming of any advanced intelligent device. 
The programming of an automated machine is signal-driven, 
run according to the algorithm constructed by logic under the 
guidance from a neural network model of Governance. The pur-
pose is to make the operation or constellations of operations 
effort-free and error-free, as much as possible, with a high yield 
per unit of time. The logic, however, is defunct without a sup-
porting medium. With the materialistic base of such program-
ming, the medium is the so-called celebrated “ether”, a better 
name would be etheroplasm! The description completes the 
programming in the nest I. This feat is almost achieved in the 
artificial devices of intelligence as available today.

The goal in the tier II programming is to gain autonomy over 
multiple interconnected automated operations. To begin the 
program, the system needs to understand the meaning of the 
operations going on. This itself is a great feat! It calls for some 
kind of awareness of the system itself and the environment. 
What it essentially requires is the supporting medium of proto-
plasm of a living cell. The operations are run by available logistic 
rather than algorithmic logic, both are derivatives of the sense 
of ethics and aesthetics originating from the nest III. The logis-
tics followed are inclusive of ethics and aesthetics. The currency 
of the operation shifts from the signal to information. The de-
vice is governed by the model of an organogram. The purpose 
is to achieve systems perfection in terms of minimization of the 
probabilities of mistake and blunder, contextually assessed by 
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locally relevant ethics and aesthetics. To have this protoplasm 
as a medium appears to be the first step in technology of a sci-
ence for consciousness, which the human being is yet to take. 
Without such a medium of protoplasm, the organogram is de-
funct, the logistic is empty and the currency of information is 
nonfunctional. All fulfilled, we are towards developing a model 
of cellular intelligence.

In tier III programming, the goal shifts from autonomy to 
holonomy. Holonomy here is meant as autonomy within the 
systems whole that makes the systems sustainable with mul-
tiple autonomous orders. In this sense, holonomy is respecting 
each other’s autonomy in composition of several autonomous 
components of the whole. The currency of tier III programming 
is intention scaled out of the ‘will’. This intention carries the ul-
timate wisdom and the purpose of the system. Three together 
percolates as the “intent” in the currency of information in tier 
II. Tier III is operated by three operators, the sentient-entity, 
philosophically named “self”, the homeostatic entity, scientifi-
cally called “life”, and the event-making entity, popularly known 
as “mind”. The Governing authority of tier III is consciousness. 
The supporting medium is “psychoplasm”, a subtler form of the 
cellular protoplasm transited through ZPE. The operators and 
the operations are truly nonlocal within the systems cell, sys-
tems being, as well as in the system-independent domain of the 
world. As big is the “whole”, so big is the ambition to achieve 
success in this programming! 

Intellectually comprehensible largest system, as known, is 
the systems of multiple universe(s). In this construction, the 
traceability of the psychoplasm is with the source, the multiver-
sal plasm, which the primary author of this paper has named 
the essence of the Multiversity in 1995 [26]. The postulated 
supporting background of the material world is ether (ethe-
roplasm). The real background of life-form is protoplasm. The 

traceability of all psychoplasm, protoplasm, and etheroplasm is 
with the Essence of the Multiversity through ZPE (Figure 1).

The intelligence in tier III could be called holonomic natural 
intelligence! The memory is holographic [27]. What has been 
said in this proposition has been summarized in Table 1. Tier I is 
the most superficial nest, and tier III is the deepest nest. Sand-
wiched in between is the nest of tier II.

Explaining the Nests in a Biological Cell

Characteristically and exemplarily the cell is programmed in 
a nested three tier way. Cell’s cognitive functions such as will, 
intention, choice, decision etc. are programmed in tier III. Cell’s 
informative activities are programmed in tier II, operated by the 
orchestra of organellosomes. Cell’s automated functions are 
conducted in tier I through molecular robots by the currency 
of signal-, and receptor-molecules, mostly peptides and folded 
proteins respectively. The pathological processes happening in 
tier I are corrigible by tier II activities while the tier II problems 
are fixed from the operators in tier III. The issues in nest III get 
sorted out spontaneously to some extent due to the system’s 
openness to the nonlocal world (Figure 2). Let us describe the 
programming in detail. 

Tier III: The deepest and the third tier of cellular program-
ming is run by the currency of ‘intention’ and ‘will’ of the non-
observable but influential operators and their operations. 
Mostly these are cognitive functions, and require participation 
of the event-making entity, mind, to connect with information 
at the final common path to subsequent nests. The operating 
members of tier three are nonlocal, meaning they cannot be 
localized in terms of space and time. They maintain the con-
nection and communication of a living entity with the nonlocal 
world. An entity which acts locally but has the ability to com-
municate nonlocally reserves the capacity to evolve: the most 

Table 1: Nested, Three-Tiered, Open Programming as Observed in a Live-system.
TIER - I TIER - II TIER - III

The Goal
To achieve effortless, automated and error-
free results with maximum yield

To achieve Autonomy over automation
To achieve sustainability, harmony 
with other autonomous components; 
Holonomy

Operations run on 
the basis of

Sensation,
Logic

Perception,
Logistic based on the Concept, Hypothesis, and 
Theory of the System.

“Will”, based on the Wisdom of the 
system and “Intention” that carries 
the purpose

Supporting Medium Etheroplasm Protoplasm Psychoplasm
Currency Signal Information Intention

Governance Neural Network Model of Governance Organogram Model of Governance
Operative model of Non-Observable 
but Influential Actors

Control Feedback control of signaling
In addition to feedback, there are feed forward 
controls.
Protoplasm is involved in the control process

Holographic control

Operators in biologi-
cal cell

Polypeptides and Receptor proteins etc. The orchestra of organellosomes Consciousness, Self, Life, and Mind

Mode of Communi-
cation

Signal networking
“Personalized” reach to others for ‘talking, to 
share information. “Organellosomes talk”,
“Cellular talk”

Contagiousness
of Intentionality

Intelligence Model of Intelligence in Artificial device Cellular or Biological Intelligence Natural Intelligence

Room for Emotion Nil Present
Apparently not.
At deeper level, fine-tuned Emotion!

Nature of Memory

Working memory/sensory memory.

Measured by byte.
Explicit memory.

Memory bridging the past with the present

Implicit memory.
Semantic/Informational memory.
Episodic/experiential memory.
Prospective memory through long term biologi-
cal membrane potentiation bridging the present 
with the future

Holographic memory.
No need of retrieval.
It is there

In terms of depth of 
Physics

Physical (Classical & Quantum) nests of nature Subquantum/Pre-quantum nest of nature Sub-subquantum nest of nature
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secret power of evolution is thus demystified. It also supports 
Einstein’s statement, “The true sign of intelligence is not knowl-The true sign of intelligence is not knowl-
edge but imagination.” The insights from the already mentioned 
recent advances in cellular behavior [2-16] lead us to formulate 
a research hypothesis that the apparently non-observable but 
influential operators and the operations which are understood 
to use the brain of a human being to execute a behavior [28,29] 
can also use a single cell to ensure a similar behavioral output 
in a small cellular scale. Probably this is because the constitu-
tion of the behavior of the being is written in the constitution 
of its constituent cells in a holographic way. Nest III defines the 
frontier in psychology.

Tier II: The second tier of the cell is characteristically gov-
erned by the organogram made of the members of the ‘oganel-
losomes’ of the cell that operate by contact and “talk” through 
the currency exchange of information. They respond by moving 
at the spot, when and as necessary. Ribosomal RNAs move from 
nucleolus to ribosomes in the cytoplasm. Ribosomes move 
along the endoplasmic reticulum. Phagosome moves to lyso-
somes or vice versa for fusion! 

Probably, all such ‘-osomes’, form an orchestra of the oganel-
losomes carrying out their activities through contact and infor-
mation exchange by personalized “talk”. The mode of communi-

cation of the members of the organellosomes might be cited as 
an example of cell-mimesis, which in the case of non-movable 
neurons is close to neuromimesis [30]. Each organellosome is 
rich in quaternary-structured/spherical protein, and is suggest-
ed to have the operative capacity to extract meaning out of sig-
nals! The combination inside a ‘-osome’ operates as a perceiver 
in contrast to a sensor. The combinations act as informational 
nodal points within the protoplasm, in contrast to nodal points 
in neural network model operating for signals. Such spotlights 
within an informational network are seen as orchestration of 
nucleosomes [31] floating within nuclear sap, and creation of 
centrosomes during mitosis. Proteasomes are available both 
within the nucleus and cytoplasm. Inside the cytoplasm, the or-
chestra is constituted by proteasomes, ribosomes [32,33], per-
oxisomes [34], signalosomes [35,36], phagosome–lysosomes 
[37], inflammasomes [38], etc. The role of exosomes as EV has 
already been described [10-12]. Microsomes, liposomes and 
synaptosomes are experimental creations of such “-osomes” 
to study the membrane function alteration, lipid handling, and 
synaptic activities respectively. Physically, all of the organel-
losomes have spherical or spheroidal shape. Chemically, they 
consist of highly folded, meaning ‘experienced’ proteins. All of 
them have a surrounding membrane, except ribosomes and 
proteasomes, both move around the membranous structures. 
While error happens during automated signaling, the mistakes 
and blunders in perception are suggested to happen at this sec-
ond tier of organogram of such organellosomes. It seems that 
the organellosomes are devised for achieving ‘autonomy over 
the automation’! Nest II determines the frontiers in cell biology, 
especially relevant in modelling of intelligence.

Tier I: At present, the major point of attraction of cell biolo-
gists is the most superficial nest of programming of the cell. Cell 
signaling, signal transduction, signal interception, and the sen-
sor proteins are prime topics of research. The communication 
between the receptors is almost similar to the signal networks 
of automated machines, except the presence of supporting 
medium of protoplasm. Cell signaling is mostly executed by 
polypeptide molecules. For generation of information from any 
signal, the milieu of protoplasm is essential along with informa-
tional nodes such as signalosomes where the signal could be 
read by a cell as information.

Perspectives

Intelligence as such is difficult to observe in an artificial de-
vice. What is seen is the intelligence of the programmer in the 
program. Intelligence is obviously biological and also natural. 
Artificial Intelligence (AI) is a “marketing term” (Federal Trade 
Commission, USA, 2023). In this context, the Cellular Model 
of Programming (CMP) offers us the direction for the future of 
the Artificial Devices of Intelligence (ADI). This paper could be 
further developed on the basis of practical distinctions drawn 
between signal and information, sensation and perception, a 
sensor and a perceiver, error and mistake, life-form and ‘life” in 
subtle phase, logic and logistic that led the author to a position 
to distinguish an Artificial Device of Intelligence (ADI) from the 
real Biological and Natural Intelligence (BI and NI respectively). 
With the proposition of the functioning of organellosomes as 
an organogram, this paper threads the entire community of cell 
organelles into an orchestra. In the process, it opens up new 
frontiers in cell biology, psychology and synthetic biology. The 
creation of protoplasm has been recognized as the first step for-
ward for synthetic biology which is essential for stepping up to 
gain autonomy over automation. An important feat in technol-

Figure 1: Since “life” is naturally outside the space time world, a 
biological cell has natural access to Zero-Point Energy state (ZPE). 
At ZPE, Systems Physics meets Systems Psyche, and Systems Biol-
ogy meets Systems Cosmology. Here, we find the traceability of 
Etheroplasm of the material world, Protoplasm of the biological 
world, and the Psychoplasm of the psychic world into the Multiver-
sal plasm of the cosmic world.

Figure 2: The programming of a cell is open-ended, three tiered, 
and nested. As shown in the figure, nest II is larger than nest I and 
nest III is larger than nest II. Nest III is open to the system-inde-
pendent nonlocal world. Tier one is a signal-driven world. Nest I 
in biology is run by signal and receptor molecules. Nest II is infor-
mation-driven, and in a biological cell is run by the organogram of 
the organellosomes. Tier III is a miniature form of human psyche 
with non-observable but influential operators like Mind, Self, Life 
and Consciousness. This nest is will and intention-driven. Over the 
spectrum as one goes from superficial to deeper, a transition is ob-
served from tangible to intangible energy, local domain to nonlocal 
domain.
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ogy of the synthetic biology frontier would be to see whether 
the organellosomes recovered from a cell can be made to work 
without the medium of protoplasm!

We may investigate whether any synthetic plasm manufac-
tured for this purpose can have an access to ZPE or could it be 
churned and modified by directed neutrino beams? Access to 
ZPE and getting influenced by natural neutrino showers are 
deep properties of a cell. Made possible in the artificial devic-
es of intelligence solves several problems by mechanizing the 
homeostasis of uncertainty-certainty, symmetry-breaking and 
making, and the economics of intangible and tangible energy.

We are standing on the truth of this great insight; life-form, 
although, is bound by space and time, the “life” itself, in its 
subtler phase, is naturally outside the space-time world. For 
the same reason, the live entities, when required, in an intact 
operative state can instantaneously contact zero-point energy, 
which a non-living machine cannot! This access is easier for a 
single cell than a compound tissue, or a system! That explains 
why Albert Einstein, a celebrated scientist of this community of 
the living beings, can draw the entire canvas of space-time-mat-
ter-energy science and discover cosmological constant (ZPE) 
objectively in the third person’s perspective with little trace of 
subjectivity. 

In contrast to the widely presumed idea, DNA is not life! 
DNA is, however, that substance, which is essential for the fu-
sion of the material and protoplasmic worlds! The spherical 
histone protein, the embodied wisdom (most compact crystal-
lized information manifold), is the trusted companion of DNA 
in its journey into the protoplasm of life. In this perspective, 
the production of artificial model of Life and Artificial model 
of Intelligence is fused, and is an extremely ambitious project 
expected to succeed over a span of one century! Prior to this 
happening, the “Psyche” will be “out” there in this twenty-first 
century, with the objectivity in the third person’s perspective. 
Psychology then will no longer be labelled as a stream of hu-
manities, but will be generously considered as a discipline of 
science intertwined with the science of information! 

Mind is the final common path for the psyche, which has 
been gradually becoming “out” there, with application of sev-
eral neurotechnologies, such as mind-reading machine, brain-
machine interface, neurolinks, and chips in the brain. Many of 
those are found useful in management of Autism, Depression, 
Dementia, and even Obesity! Even in such a situation, human 
consciousness will remain as the last fortress of privacy affirm-
ing forever the human right to cognitive liberty.

Mind is not confined to neural ensembles called brain 
[7,8,39]. Every cell has its own mind and a language. It manages 
all its activities along the cognitive ladder of language, starting 
bottom-up from a Signal (space-time construct of information, 
digitized information), climbing to Information (non-digitized 
information that is factorizable into its three folia; content, in-
tent and the ability to reduce uncertainty), Knowledge (sym-
metry of interrelated non-digitized and non-factorizable infor-
mation), Experience (Information manifolds), and finally, the 
Wisdom (information crystal) [40,41]. The Top-down descent of 
the pattern has also been made possible in a cell. Unicellular 
slime mold can produce patterns of distant space in its slime [6]. 
However, even such a compact system like a cell can fall prey of 
plagiarism, e.g., in case of viral infections when several cell ma-
chineries speak the viral language. How the cellular language 
system could be of help for Large Language Model (LLM) of the 

Artificial Device of Intelligence (ADI) throws great challenges to 
the scientists. Our goal is not to manufacture a humanoid, but 
to humanize the ADI. The cell shows the way.
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