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Aging is a multidetermined collective process reflecting desynchronization of molecular
interactions with persistent disintegration of Proteostasis. Hormonal imbalance, DNA
damage, elevated toxicity and inflammation are central to the body’s eventual disharmony
as time goes by. Impairment of autophagy and mitochondrial function, reduced stem
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dysfunction. Most aging theories are either inconclusive, incongruous with each other,

or demonstrate a narrowed focus on one piece of the biological mosaic of entangled life Received: October 15,2024 | Published: October 30,2024

processes. Optimistic advocates of stem cells and exosomes are blindfolded dismissing the
risk and deleterious effects of systemic incompatibility and immunorejection that ranges
from low to severe, depending on manufacturing variability and individual differences.
Then, there is the issue of marketing shadowing science and restricting the public’s visibility
down to a limited selection of trauma-based procedures.

A simple blood test comparing the young with the old will render aging synonymous
with low-grade inflammation, hormonal imbalance, increased lipids and glucose, insulin
resistance, visceral adipose tissue deposits, fatty liver and/or compromised function of more
than one vital organ. Aging defects usually persist despite lifestyle changes and regular
exercise. None of these systemic deficits can be reversed by trauma-based energy devices
which have no evidence to definitively claim body synchronisation or rebalancing. Trauma-
based procedures have not provided longitudinal studies proving wellness or results that
do not rebound due to persistent metabolic issues and/or unsuppressed hunger. So how
can these currently popular technologies claim that they offer a solution to the antiaging
puzzle? Inner biological disharmony undermines immunity and breeds several diseases
affecting both the human healthspan and lifespan. Instead of identifying isolated aspects
of biological processes or studying different diseases separately, we can encompass a more
comprehensive perspective of molecular interactions that visualize health and antiaging as
an entangled multifactorial whole that requires equilibrium and harmonization to function
optimally. This article examines different angles of antiaging research and mentions some
underreported technologies that can synchronize the body to empower health and delay

aging.
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Introduction a superficial temporary solution to one’s appearance, and a boost to

o ) ) ) one’s self-esteem, but it does absolutely nothing, systemically, to help
Antiaging research has branched out to multiple areas including delay aging.

studies on DNA integrity, gene expression, stem cells, exosomes,

energy devices, effortless exercise, protein folding, and resonance A number of scientists have postulated that genotoxic stress
energy transfer technologies that could be applied to antiaging. Sadly, ~damages DNA signals contorting proactive messages that can order the
the most popular methods and technologies are using the cloak of  self-destruction of deteriorated cells. If such cells are not eliminated
science to disguise marketing making claims that defy common sense.  the genome will become defective allowing the initiation of malignant
Furthermore, they double down on their claims by exaggerating the processes.” In other words, senescent or malfunctioning cells must
statistical significance of their results in paid journals.! Common sense ~ be¢ terminated to avoid being transformed into cancers. It should be
dictates that repeated trauma increases inflammation which has been ~ noted that human aging and cellular senescence are two different
one of the most central causes of aging and disease. Rejuvenating things. There is hardly any evidence that mechanisms involved in
and lipolysis lasers and RF technologies claim to reduce inflammation ~ Vitro observed cellular senescence are associated with in vivo human
which is true in the surgery room when compared to knives but not ~ aging. The debate continues since observations of the aging process
when applied to older individuals who still look their age and remain ~ cannot be easily seen in vitro because in vivo cells are influenced by
overweight, despite the diminished wrinkles and limited fat loss that ~PH and temperature levels that cannot be replicated in vitro. There is
usually rebounds. Erasing wrinkles with fillers and Botox may give @lso the issue of assumptions made during the in vitro research that
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are contradicted by studies in vivo. For example the fact of telomere
shortening has inspired theories suggesting methods to maintain
longer telomeres as a method of delaying the aging process. However
research studying mutations in the POT1 gene that sustains telomeres’
length definitively shows that longer telomeres were correlated with a
high incidence of both malignant and benign neoplasms that included
8 melanoma and seven thyroid cancers in the small sample of 15
subjects studied.’

The DNA has inherent mechanisms to combat genotoxic stress.
Homologous recombination repairs double-strand breaks. DNA
glycosylases can remove faulty DNA bases. Helix-contorting injuries
are repaired by the extraction of nucleotides. The aging problem
begins with the expression of pro-aging genes like, for example,
those that trigger vascular diseases that affect the heart the brain or
peripheral vessels like APOE, ACE, MTFHR and mutation at factor 11
and V genes.®” However, there is no current popular technology that
incorporates this information to intervene and delay aging.

Additionally, the same processes that are beneficial for the young,
are deleterious to the old. The most pronounced example of this
concept is inflammation that is necessary in acute injuries but becomes
detrimental in chronic cases. Other such processes involve pathways
such as the insulin, PI13, and TOR pathways that link development
and aging, which eventually accelerate aging. This perspective
conceptualizes aging as the aimless continuation of previously
useful processes that should have been switched off upon completion
but never did eventually harming health. An example of that is the
importance of cellular division, which when persisting unmonitored
and purposelessly, turns into cancer. In George Martin’s wise words
“The Brightest flame casts the darkest shadow”.%"!° This implies that,
what is good for the young may be harmful to the old, a consideration
that should be taken into advisement by device manufacturers who
currently use the same methodologies for all ages. Again, all currently
popular technologies are far from targeting signalling pathways with
the exception of Resonance Energy Transfer (RET) technologies that
have recently surfaced.'"'® Resonance Energy transfer has not being
utilized by any of the currently popular energy devices, including
those claiming gene expression. Neither RET is largely applied to
enhance differentiation of stem cells and or information transfer by
exosomes as it should be highly recommended. Currently, risk-free
aging delay still relies on procedures associated with exercise, body
synchronization and healthy diet.

Chronic inflammation and aging

Inflammation is crucial for the organism’s recovery after injury or
infection. This same mechanism when persisting aimlessly undergoes
an ugly metamorphosis, turning into low-grade chronic inflammation
which is deleterious to wellbeing and is currently recognized as
the centrepiece of aging and disease.'”!” This persistent kind of
inflammation is systemic. It is everywhere, unlike acute inflammation
which is contained at the site of an injury. It is closely associated with
metabolic dysfunction that increases adiposity and specifically visceral
fat that is infested with inflammatory cytokines interconnecting,
metabolism, inflammation and aging as a result of a general imbalance
that involves hormonal disharmony, lipotoxicity and gut dysbiosis,
which is defined as a dysregulated gut microbiome.?

Cell senescence is highly correlated with an increase in
proinflammatory cytokines. Several investigators have postulated
that inflammaging is the result of damaged or dead cells and
cell debris that has not been removed by autophagy. Autophagy
is a basic cleaning and recycling mechanism that eliminates or
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recycles dysfunctional components, which, when they accumulate,
could suffocate and damage the system like piled-up garbage that
contaminates the environment. The term is based on the Greek words
“auto” meaning self and “phagy” which refers to eating something up.
Autophagosomes carry the useless remnants of cells to the liposomes
that digest or break down the junk parts of the cells to be eventually
reused as building blocks. Despite its essential necessity, there is no
known technology in the market today dedicated to increasing the
process of autophagy. Lasers and RF corporations claim that they
reduce inflammation but their claim appears to be limited to the site
where the energy device was applied. There is no proof to suggest that
they increase autophagy or that they reduce inflammation systemically.

Macrophages specialize in the detection and phagocytosis of
harmful bacteria. They are implemented in wound repair due to their
ability to secrete cytokines that are important for healing during acute
inflammation. However, macrophages’ persistent presence in chronic
inflammation is systemically deleterious. The histocompatibility class-
II protein is reduced on the macrophage cell surface receptors during
aging. Macrophages are compromised along with the aging-related
impairment of the toll-like receptor pathway that plays a role in how
the innate immune system recognizes pathogen-related molecules.
This systemic inability to recognize pathogens is accompanied by a
reduction of interferons-y induced antigens that represent the first line
of defence against viral infections. Macrophages are also connected
to the nuclear factor-kb signalling pathway that upregulates the
expression of proinflammatory genes, and proinflammatory agents
like C-reactive protein and interleukin-6. Macrophage infiltration into
adipose tissue triggers proinflammatory cytokines, resulting in chronic
inflammation and metabolic problems. Visceral fat is infested in
inflammation as it wraps itself around, suffocating and invading vital
organs.”’* In conclusion, macrophages secreting proinflammatory
cytokines can be useful under conditions of acute inflammation but
turn into a deleterious event when aimlessly sustained and remains
present in the wrong place at the wrong time.

Inflammation is the common denominator of both aging and
disease affecting several biological events such as DNA damage
and vital organs dysfunction. DNA damage activates inflammatory
pathways such as cGAS-STING (cytosolic DNA sensing pathway)
and the VF-kB (Nuclear factor kappa-light-chain-enhancer of
activated B cells) signalling pathway. Both are involved in triggering
cellular senescence, transposons that can alter the cells’ genetic
identity and persistent R-loops that act as a source of stressed-out,
deficient DNA replication, genome instability and further DNA
damage.”?® Such research indicates that inflammation is pertinent to
provoke an immune response that adversely affects the organism when
it aimlessly continues past the point of its advantageous functionality.
The more inflammation persists the more ageing is accelerated.

Exercise decreases inflammation and enhances health. However,
it becomes progressively more laborious with age due to inherent
fragility and deteriorated physical integrity. Few technologies have
proven to reduce chronic inflammation by exercising the body
effortlessly, balancing hormones and supplying the organism with
the synchronicity necessary for optimal wellness. They are based on
complex voltage-driven signals invented and composed at London
University, which are accepted and integrated with the central nervous
system by virtue of their compatibility with the CNS. The biological
rule is that the body will discard any signals that are not in sync with
the CNS as noise or even worse as damaging. The body will only
allow access and utilize carbon copies of the signals transmitted by
the Central Nervous System. The technology uses voltage to shoot
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through the skin, these CNS blueprint signals which were developed
over a period of 47 years. The signals are carried to the brain by
afferent nerves, triggering a brain-controlled series of organized full-
body contractions accompanied by hormonal release that ultimately
boosts metabolism, increases endogenous testosterone and growth
hormones, while decreasing cortisol. Clinical studies have indicated
a decrease in triglycerides, insulin resistance, and the very low-
density lipoprotein, as well as a reduction of chronic inflammation as
demonstrated by a decrease of the C-reactive protein. Additionally,
they demonstrate suppressed cravings evidencing a regulation of
ghrelin and leptin.’3% Again, despite their compliance with CE,
FDA and IEC60601-1 standards, these handmade technologies are
largely unknown due to the companies’ focus on research rather than
marketing.

Genotoxic stress, mitochondrial DNA damage and big
data analytics

The DNA damage hypothesis, is one of the crucial aspects of the
multidimensional instrumentation of what we lump under the simple
term “aging.” DNA undergoes a spontaneous decomposition due to
its chemical instability triggering inevitable mutations that constantly
undermine life, despite the multiple biological repair mechanisms
available to the human body.** A number of external and internal
sources can undermine DNA integrity. The DNA strands can be
chemically modified or fragmented by exogenous attacks by free
radicals which are the result of the superoxide residue as our cells
metabolize oxygen into water in the mitochondria. Superoxide is
transformed into hydroxyl radicals such as OH and H,0O, which are
classified as reactive oxygen species (ROS). A number of studies on
wound healing have explained the cellular repair observed to ultra-
low microcurrents acting as mega-anti-oxidants that donate electrons
to free radicals to transform them back into stable molecules and
contain or even reverse this DNA damage at the molecular level.**4
Unfortunately, all these innovative devices are produced by small
companies which are overshadowed by the large laser, RF, Botox
and Fillers corporations that are blinding and brainwashing the public
with glamorous ads making several unfulfilled promises. Moreover,
it will be rather difficult for RF corporations to claim that they repair
DNA because Animal studies have shown that exposure to 2.4 GHz
of ratiofrequency significantly caused DNA damage to different
tissues including the skin, kidney, liver and brain. Additional research
conclusively postulates that RF signals at an average of at least 5.0 W/
kg produce chromosomal damage in human lymphocytes.*4°

Although different from the exogenous DNA decomposing
processes, endogenous ones can be equally deleterious to the genome.
Endogenous and exogenous agents can interact to increase reactive
species like aldehydes. DNA depurination can lead to mutations,
as adenine or guanine are released from the DNA. There may also
be hydrolytic deamination of the DNA bases when adenine and/or
cytosine nucleotides lose amine groups.**’ Aldehydes are toxic
agents that consist of a carbon atom that shares a double bond with an
oxygen, a hydrogen, or another atom.

Mitochondria, the energy production factories of our bodies and
the vital components of intracellular homeostasis, metabolism and
calcium balance, have been widely implemented in the aging process.
The mitochondrial protein synthesis apparatus is compromised during
aging. The mutations of mitochondrial DNA are 10-fold more frequent
that nuclear DNA. Mitochondria play a vital role in the integrity of the
immune system and the declining t-cell function, hence the increased
vulnerability of the aged to viral infections and a number of known
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diseases such as Diabetes, Cardiovascular disorder, cancer, and
neurogenerative defects. All healing involves mitochondrial metabolic
interactions with the nucleus and cross-talk with neighbouring
and distant cells, utilizing signalling via metabokines which are
involved in the regulation of systemic energy metabolism.*' New
developments in big data analytics can organize sensor data and offer
a better understanding pertaining to the development of diagnosis and
prognosis of several conditions.”>*

Gene expression and body rejuvenation

Gene expression procedures should take into consideration that
health and antiaging benefits from gene expression depend on:

Qualitative factors
I.  Which gene is expressed?

II.  Does this gene have positive or negative properties or both?
For example, the angiotensin-converting enzyme gene I/D
polymorphism may have both positive and negative effects on
the progression of cardiovascular disease.*

III.  The position and context in which this gene is expressed.
Context may lead to different interactive processes. Position
may determine the advantages or disadvantages of a particular
gene’s expression. A gene’s properties depend on the quaking
(QK) locus of the gene or the position effects variegation
that disrupts chromatin structure resulting in chromosomal
rearrangements. The importance of positioning is described in
Bedell et al.>® article: “good genes in bad neighbourhoods”.*
The way a good person is corrupted when growing up in a
bad neighbourhood; similarly, a gene undergoes mutations
depending on its quaking locus. So the story does not end with
gene expression but continues with what happens after within
the genome of a particular individual.

Quantitative factors

Overexpression or under-expression of a gene. For example the
zink metallopeptidase STE 24 (ZMPST24) gene is involved in the
processing of Lamin A that cleaves progerin A. Failure to complete this
cleaving process leads to the Hutchinson-Gilford progeria syndrome
which causes premature aging. So one would think that ZMPST24
gene should have positive effects when applied to anti-aging and
regenerative medicine. Yet, overexpression of the ZMPST24 gene and
Lamin A/C mRNA are associated with chronic inflammation which,
has been consistently found to speed up aging.”’*

Research has identified longevity genes such as the APOD,
FOXO3 and CETP genes which, however, are only found in select
individuals whose genetic predispositions have allowed them to
live longer. Pro-longevity genes have been studied in primary
organisms using predictive algorithms that calculate the possibility
that a particular gene will have on lifespan. A list of genes has been
unveiled that includes CLED-196, F44E5.4, CEH-13, LPR-3, HIL-
7, W04A8.4, GST-1, FAAES.5 and F20C5.6.°%7 But again, where
is the so-called anti-aging technology that successfully reinforces
the expression of these genes and gets true systemic rejuvenation
results despite their overexpression, or the position effects variegation
causing chromosomal rearrangements that could lead to problematic
side effects?

Research by broadband light (BBL) did not document the
expression of any of the longevity genes postulated by previous
scientists. Instead, these investigators touted the expression of totally
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different genes focusing only on their positive characteristics while
neglecting the potential harmful effects caused by the overexpression
of these genes.®* ™ There is no indication of how this technology can
prevent overexpression of any of the genes listed in their study, or
any measure to calculate whether a particular gene is overexpressed,
inevitably causing serious adverse reactions in an individual. The
study is not without conflicts of interest. The researchers are affiliated
with Stanford University, however, the research cited was financed by
Sciton, a company that actually manufactures the BBL.

One of the “rejuvenation” genes listed in the BBL research is
the ZMPST2, which, as previously noted, is correlated with chronic
inflammation when overexpressed. Overexpression of the IGFIR,
another gene the BBL researchers are reporting, is associated with
the development of malignancies.”” Nerve growth factor (NGF) is
defensively increased in inflamed tissues.’? Therefore, the presence of
NGF4 could simply demonstrate the presence of inflammation after
BBL treatments. Overexpression of EEF2 (another BBL cited gene)
can promote the progression and enhancement of cancer cell growth
in vitro and in vivo™ -- a dangerous possibility that vulnerable patients
undergoing BBL cannot afford. BBL research also reports increases
in IL-4 and IL-13, both of which are associated with inflammation.
CCL18 has been implicated in enhancing hepatocellular carcinoma
cell migration, so it is unclear why it is classified as an antiaging
gene.”* 7 In conclusion, BBL reports that their technology has
rejuvenation results, however, the actual data examination may
signify nothing more than the presence of inflammation.

Epitranscriptomics, the deep sequencing identification and
mapping of RNA fragments has been successfully used in viral
research.””® The ageing epitranscriptome involves over 150 specific
editing events. RNA modification can be beneficial in extending life,
or dysfunctional resulting in neurodegenerative, cardiovascular, and
autoimmune diseases.”

Genome Editing is currently used as a therapeutic intervention
in the treatment of genetic disorders and will be probably extremely
dangerous in the hands of optimistic antiaging doctors who may start
experimenting on their patients in the absence of genetic training,
education or experience. For this reason, the committee of the US
National Academy of Sciences and the National Academy of Medicine
have restricted genome editing to only the particular DNA sequence
associated with the genetic disease.®**2 Overall, further exploration of
the vast variability of genes determining longevity is necessary before
presenting this methodology as an antiaging solution. Research is
ongoing in comparing the genetic profiles of individuals with longer
lives with those who do not appear to have the same fortunate genetic
predisposition. There is about 25-30% of a polygenic influence
contributing to longevity that involves transcriptomic and epigenomic
factors as described by biomarker and genomic studies.®

Aging is not the loss of proteins but the loss of protein
homeostasis

The integrity of the Protein Network depends on the harmonious
interaction of consonant, well matched protein signals that resonate
to amplify systemic functionality within the stability of homeostasis.
Loss of Proteostasis leads to disorganized protein networks resulting
in intracellular damage that is characteristic of aging.®*%5 Loss of
Proteostasis is defined by protein denaturation, misfolding and
aggregation delivering nonsense signals like a senile brain. Proteins
are the intelligence of the cells, and a misfolded protein is a scrabled
brain.
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Protein, synthesis and folding is one of the several steps determining
both the connectivity and functionality of the protein network, its
balance and Proteostasis.*® Heat denatures proteins interrupting the
Proteostasis network, an event that resembles the chaos caused when
the internet that controls an entire city is down. Heat-producing
devices such as lasers and RF commonly used in antiaging medicine
denature proteins despite their widely known claims that they induce
rejuvenation as a result of collagen production. Collagen is only
one out of around 200,000 proteins that must interact harmoniously
balancing each other. Collagen alone and without monitoring,
participation or regulation from other proteins can produce nothing
more than scars. All this should be obvious within the scientific
community. Yet, all a marketing company has to say to get everyone’s
blessing is that their device increases collagen. Either there is a
false assumption that collagen does not need to interact with other
proteins to delay aging, or there is a misperception that collagen must
be the only protein that matters, like the Royal Highness in charge
of all other proteins. There is no logical reason to ignore all other
199,999 proteins or believe that the mere increase of collagen will
magically increase all other components of the complex Proteostasis
network. It is this Proteostasis network that maintains the body’s
reparative mechanisms that can delay aging. If these trauma-based
devices increase nothing else but collagen, and in light of research
testifying that heat and radiofrequency denatures proteins, then one
can legitimately ask whether the current state of the art in antiaging
medicine creates the conditions that eventually speed up the aging
process by progressively undermining Proteostasis.®’

There is evidence that long-term radiofrequency radiation (RFR)
exposure, which adversely affects organisms, deteriorates testicular
functions. Misfolding or unfolding protein accumulation in the
endoplasmic reticulum (ER) initiates an intracellular reaction known
as ER stress (ERS), which activates the unfolded protein response
(UPR) that disturbs Proteostasis.®

Is aging loss of stem cells or arrested differentiation?
The two main dangers with stem cell injections are:

I.  Immunorejection, where the immune system rejects the stem
cells implant — an event that is more frequent with stem cells’
injection than vital organs transplants, like for example a heart.
Some techniques utilize antibodies to block normal T-cell
activation and reduce immunorejection. These win the battle
over the immune system rejecting the stem cells since they
increase systemic acceptance of the injected stem cells; but they
lose the war by enhancing the probability of potential tumour
formation as a result of paralyzing the immune soldiers.

Il.  Tumour formation is a result of undifferentiated cells being
lumped together without specialization. Cells must differentiate
to be utilized by the body. Differentiation determines the
specialization and organ category that these cells form, such
as skin, bone, muscle, blood, immune cells, etc. Arrested
differentiation leads to uncontrolled proliferation which results
in the formation of malignancies. A cancer cell is unable to
differentiate and therefore it never loses its growth potential. A
cluster of cells with no specific meaning that assigns it a specific
category within an interactive system obstructs rather than
facilitates the cellular network. Cells that eventually become
cancers are disorganized by free radicals like superoxide that
prevent the normal process of differentiation from occurring.
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Cellular differentiation depends on a higher number of
mitochondrial differentiation-promoting activity, and a lower number
of nuclear differentiations that pause activity. Embryonic stem cells
(EMCs) have a low mitochondrial content resulting in a low ratio of
mitochondrial/nuclear differentiation. Therefore, their differentiation
potential is compromised.” " These facts render the risks of injecting
EMCs rather high, especially if the procedure is for antiaging purposes,
rather than being a necessary intervention to repair damaged tissues
in cases where there are limited or no other therapeutic avenues.’*-%?

Mesenchymal stem cells (MSCs) are less versatile than EMC’s
but relatively safer. However, MSCs have limited clinical usefulness
due to cellular senescence that impairs their differentiation potential.
With the process of differentiation blocked, proliferation increases
aimlessly and uncontrollably, forming clusters of undifferentiated
cells or, in other words, tumours. Furthermore, the MSC’s phenotype
can be affected and compromised by the donors’ heterogeneity, the
culture condition, and the cell passage in the body.”%

Is aging the absence or presence of exosomes carrying
damaging signals?

The Nobel Prize 2013 was given to Rothman, Schekman and
Siidhof for pioneering the understanding of the organization and
regulation of our cellular transport system.’*%190-192 These discoveries
brought into light the exosomes as important messengers of genomic
information that includes RNA, DNA and protein signals.

The complex cargo of exosomes is readily accessible via sampling
of biological fluids (liquid biopsies). Exosomes are involved in
complex intracellular pathways and have been used as biomarkers,
cell-free therapeutic agents, drug delivery carriers, exosome kinetics,
and cancer vaccines. Researchers have triggered exosomes’ secretion
out of engineered stem cells that have bone regenerative effects as
an alternative to gene therapy.'®'% Other investigators have looked
into exosomes derived by mesenchymal stem cells'”” and have found
that MSC’s exosomes are instrumental in deleterious processes
such as tumorigenesis, angiogenesis and metastasis; as well as, in
other cases, being involved in suppressing tumours. Once again,
as with gene expression therapies we have a hit-or-miss outcome
in using exosomes that may suppress cancer or help it spread and
metastasize.'® 12 Exosomes have been successfully used to repair
both acute and chronic kidney injury.”® This therapeutic outcome is
often compromised, however, by the inherent variability of different
labs in terms of the purification and manufacturing of exosomes.”* ¢

Protein signals, metabolites, and nucleic acids delivered by
exosomes into recipient cells effectively alter their biological
responses. Such exosome-mediated responses can be healing or the
exact opposite: They can promote disease and/or speed up aging.
Despite the exosomes’ miraculous effects on several diseases,
including cancer where exosomes are also used as a vaccine, there
is clinical evidence that exosomes may promote viral infection by
enabling the spreading of a virus into the body.”” %! Viruses can use
exosomes like a “Trojan horse” to gain access to our cells. It has
been proposed that multiple viruses may package within exosomes,
a process that would promote multiplicities of infection and viral
genetic cooperativity. Recent studies have shown that exosomes
released from bacteria-infected macrophages are pro-inflammatory,
ultimately increasing chronic inflammation.'*'?

Exosomes have opened new horizons in exploring and
understanding cellular communications and have offered us the
opportunity to develop new methodologies for treating different

Copyright:
©2024 Sofra. 39

diseases. They have been welcomed by regenerative and anti-aging
medicine, often without asking questions, and without examining
the potentially harmful consequences and unwanted side effects.
Understanding the advantages and dangers of exosome injections is
crucial before adopting and applying exosome treatments in antiaging
and regenerative medicine.!%1%

Cracking the code for proteins’ amazing structures

The Nobel Prize 0f 2024 In Chemistry was given to Baker, Hassabis
and Jumper for developing an Al model that predicts the sequences
of amino acids composing the three-dimensional structures which
determine the functions of around known 200,000 proteins.!26-13
David Baker succeeded in using amino acids to build entirely new
proteins that can be used as vaccines, pharmaceuticals etc.3135 As
previously stated, proteins represent the intelligence of the cells. They
sense, they act, they function as hormones, neurotransmitters, signal
detectors, antibodies, biochemical catalysts, enzymes, etc. They are
the managers of our biological factory that sustains life. Proteostasis,
is the harmonious balance of proteins organized in configurations
that reinforce immunity and enhance wellness. The centrepiece of
antiaging medicine, collagen, is a protein. Collagen is only one out
of the 200,000 known proteins that control aging and disease, so, as
previous stated, the collagen popularity is greatly exaggerated.

The 2024 Nobel Prize fascinating research on proteins opens new
horizons in antiaging and regenerative medicine and at the same time,
it opens Pandora ’s Box. It is predicted that in the next few years
protein replacement therapies will flood the antiaging market, used
by everyone, with or without a background or experience in protein
folding and protein interactions and communications, and with very
little concern regarding Proteostasis, the way stem cells boomed
uncontrollably, without a deeper understanding of how proliferation
without differentiation can be a health hazard; and the way exosome
injections are currently filling up the market posing as the all-in-one
solution of regenerative medicine, despite warnings for long term side
effects and other potential health dysfunction.

Conclusion

Both repair and damage within the human body are initiated
and progress at the molecular level which should be the focus of
exploration and is now becoming the target of new interventions.
Molecular mechanisms routinely go forward and backwards in time,
like for example, free radicals that turn back into stable molecules by
the addition and rebalancing of their electrons, or the main currency
of energy production, ATP, that reverses itself into ADP with the
subtraction of one phosphate and further down into AMP, before it
can progressively be retransformed into ADP with the addition of
a phosphate, and further on into ATP with the addition of a second
phosphate. These simple observations reveal that time reversal occurs
routinely in biomolecular dynamics. Yet, to date, time reversal has
been proven to be impossible in whole entities. You cannot reverse
the fate of a failing heart — you need a heart transplant to replace it.
Neither we can go back in time or transfer ourselves to the future
despite Einstein’s perspective of conceptualizing time as a fourth
dimension that can go forward or backwards, as it happens in three-
dimensional space. Time cannot go backwards in our world because of
the increased rate of entropy that determines progressive deterioration
of life. Time cannot be reversed because the whole is a Gestalt that is
more than the sum of'its parts. A Gestalt has been developed as a result
of resonating parts which have amplified and given life to a new entity
that is different and no longer represents any of its parts, so in that sense
it is irreversible. Vital organs are Gestalts. They consist of billions of
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cells none of which can in itself replace the entire vital organ. A person
is also a Gestalt that consists of trillions of cells none of which can in
itself replace the person. Proteostasis, hormonal balance and systemic
synchronization are Gestalts of resonant processes that have been
added or multiplied to form a new entanglement that surpasses and
no longer exists in any of the processes composing it. The necessity
of any group of processes to be resonant in order to form a Gestalt
offers both restrictions and a new perspective to understand health
and aging. In a nutshell, health is the result of molecular resonance
leading to systemic balance. Illness is the conflict of elements that are
not resonant forming dissonant wholes that cancel each other out. We
need methodologies and technologies that are designed to synchronize
and incease resonance in the body, because it’s this synchronization
and biological harmony that protects wellness, prevents illness and
delays the aging process.

Acknowledgments

None

Conflicts of interests

The author declares no conflict of interest. This study was
conducted by independent operators who were not employed or
contracted by the author.

Funding

No funding was received by a third-party or institution.

References

1. Sofra X. Myths and Facts of Anti-aging Medicine. J Diab Metab
Disorder. 2024;11(2):60—64.

2. Yousefzadeh M, Henpita C, Vyas R, et al. DNA damage—how and why
we age? Elife. 2021;10:¢62852.

3. Gong Y, Stock AJ, Liu Y. The enigma of excessively long telomeres
in cancer: lessons learned from rare human POT1 variants. Curr Opin
Genet Dev. 2020;60:48-55.

4. WuY, Poulos RC, Reddel RR. Role of POT1 in human cancer. Cancers.
2020;12(10):2739.

5. Zade NH, KhattarE. POT1 mutations cause differential effects on
telomere length leading to opposing disease phenotypes. J Cell Physiol.
2023;238(6):1237-1255.

6. Barzilai N, Shuldiner R. Searching for Human Longevity Genes. The
Future History of Gerontology in the Post-genomic Era. J Gerontol A
Biol Sci Med Sci.2001;56(2):M83-87.

7. Magalhaes JP. From cells to aging: a review of models and mechanisms
of cellular senescence and their impact on human aging. Exp Cell Res.
2004;300(1):1-10.

8. Kennedy Brian K, Shelley LB, Anne B, et al. Geroscience: linking aging
to chronic disease. Cell. 2014;159(4):709-713.

9. Kowald A, Kirkwood TB. Can aging be programmed? A critical
literature review. Aging cell. 2016;15(6):986—998.

10. Blagosklonny MV. Aging is not programmed: genetic pseudo-program is
a shadow of developmental growth. Cell cycle. 2013;12(24):3736-3742.

11. Andrews DL, Demidov AA. Resonance energy transfer. Wiley. 1999.

12. Wu PG, Brand L. Resonance energy transfer: methods and

applications. Anal Biochem. 1994;218(1):1-13.

13. Sofra X. Novel modalities for hair growth & skin repair. J Diab Metab
Disorder. 2024;11(2):66-72.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Copyright:
©2024 Sofra. 90

. Andrews DL, Curutchet C, Scholes, GD. Resonance energy transfer:

beyond the limits. Laser & Photonics Reviews. 2011;5(1):114-123.

. Scholes GD. Long-range resonance energy transfer in molecular

systems. Annu Rev Phys Chem. 2003;54(1):57-87.

. Sofra X, Lampe N. Technological Advances in Accelerated Wound

Repair and Regeneration. Health. 2020;12(7):717-737.

. Filop T, Larbi A, Witkowski JM. Human inflammaging. Gerontology.

2019;65(5):495-504.

. Franceschi C, Bonafé M, Valensin S, et al. Inflamm-aging: an

evolutionary perspective on immunosenescence. Ann N Y Acad Sci.
2020;908(1):244-254.

. Franceschi C, Garagnani P, Vitale G, et al. Inflammaging and ‘Garb-

aging’. Trends Endocrinol Metab. 2017;28(3):199-212.

Livshits G, Kalinkovich A. Inflammaging as a common ground for the
development and maintenance of sarcopenia, obesity, cardiomyopathy
and dysbiosis. Ageing Res Rev. 2019;56:100980.

Van Beek AA, Van den Bossche J, Mastroberardino PG, et al. Metabolic
alterations in aging macrophages: ingredients for inflammaging? 7Trends
Immunol. 2019;40(2):113-127.

Guimardes GR, Almeida PP, de Oliveira Santos L, et al. Hallmarks
of aging in macrophages: consequences to skin inflammaging. Cells.
2021;10(6):1323.

Qu L, Matz AJ, Karlinsey K, et al. Macrophages at the crossroad of
meta-inflammation and inflammaging. Genes. 2022;13(11):2074.

Suganami T, Ogawa Y. Adipose tissue macrophages: their role in adipose
tissue remodeling. J Leukoc Biol. 2010;88(1):33-39.

Deelen J, Beekman M, Capri M, et al. Identifying the genomic
determinants of aging and longevity in human population studies:
progress and challenges. Bioessays. 2013;35(4):386-396.

Lindahl T. Instability and decay of the primary structure of DNA.
Nature. 1993;362(6422):709-715.

Bamatraf MMM, O’neill P, Rao BSM. OH radical-induced charge
migration in oligodeoxynucleotides. The Journal of Physical Chemistry
B.2000;104(3):636-642.

Sofra X. Gain without Pain: Beyond Sport Effortless Exercise Solutions.
Journal of Aesthetic Nursing. 2020;9(5):202-210.

Sofra X, Lampe N. Empowering the Woman: A Comprehensive Model
of Sexual Anti-Ageing. Journal of Aesthetic Nursing. 2020;9(3):118—
127.

Sofra X. How to get rid of visceral fat: a randomised double-blind
clinical trial. Journal of Aesthetic Nursing. 2020;9(7):268-275.

Sofra X. Gain without pain: beyond sport effortless exercise solutions.
Journal of Aesthetic Nursing. 2020;9(5):202-210.

Sofra X. The Importance of Systemic Balance in Safeguarding Health:
A Randomized Double-Blind Clinical Trial on VLDL, Triglycerides,
Free T3, Leptin, Ghrelin, Cortisol and Visceral Adipose Tissue. Health.
2020;12(8):1067-1084.

Sofra X, Badami S. Adverse Effects of Sedentary Lifestyles:
Inflammation, and High-Glucose Induced Oxidative Stress-A Double
Blind Randomized Clinical Trial on Diabetic and Prediabetic Patients.
Health. 2020;12(08):1029-1048.

Sofra X, Badami S. A Review of COVID-19 associated factors: CRP,
Creatinine, Bilirubin, VLDL, HDL, Triglycerides, Cortisol and Thyroid
Function. J Endo Metabol Res. 2020;1(2):1-17.

Sofra X. Dynamics of Female Sexuality; Hidden Emotional Issues.
Health. 2020;12(6): 694-708.

Citation: Sofra X.Why do we age? questions and answers in regenerative medicine. | Diab Metab Disorder. 2024;1 1(2):85-93.

DOI: 10.15406/jdmdc.2024.11.00283


https://doi.org/10.15406/jdmdc.2024.11.00283
https://medcraveonline.com/JDMDC/JDMDC-11-00279.pdf
https://medcraveonline.com/JDMDC/JDMDC-11-00279.pdf
https://pubmed.ncbi.nlm.nih.gov/33512317/
https://pubmed.ncbi.nlm.nih.gov/33512317/
https://pubmed.ncbi.nlm.nih.gov/32155570/
https://pubmed.ncbi.nlm.nih.gov/32155570/
https://pubmed.ncbi.nlm.nih.gov/32155570/
https://pubmed.ncbi.nlm.nih.gov/32987645/
https://pubmed.ncbi.nlm.nih.gov/32987645/
https://pubmed.ncbi.nlm.nih.gov/37183325/
https://pubmed.ncbi.nlm.nih.gov/37183325/
https://pubmed.ncbi.nlm.nih.gov/37183325/
https://pubmed.ncbi.nlm.nih.gov/11213281/
https://pubmed.ncbi.nlm.nih.gov/11213281/
https://pubmed.ncbi.nlm.nih.gov/11213281/
https://pubmed.ncbi.nlm.nih.gov/15383309/
https://pubmed.ncbi.nlm.nih.gov/15383309/
https://pubmed.ncbi.nlm.nih.gov/15383309/
https://pubmed.ncbi.nlm.nih.gov/25417146/
https://pubmed.ncbi.nlm.nih.gov/25417146/
https://pubmed.ncbi.nlm.nih.gov/27534524/
https://pubmed.ncbi.nlm.nih.gov/27534524/
https://pubmed.ncbi.nlm.nih.gov/24240128/
https://pubmed.ncbi.nlm.nih.gov/24240128/
https://research-portal.uea.ac.uk/en/publications/resonance-energy-transfer-2
https://pubmed.ncbi.nlm.nih.gov/8053542/
https://pubmed.ncbi.nlm.nih.gov/8053542/
https://medcraveonline.com/JDMDC/JDMDC-11-00280.pdf
https://medcraveonline.com/JDMDC/JDMDC-11-00280.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1002/lpor.201000004
https://onlinelibrary.wiley.com/doi/abs/10.1002/lpor.201000004
https://pubmed.ncbi.nlm.nih.gov/12471171/
https://pubmed.ncbi.nlm.nih.gov/12471171/
https://www.scirp.org/pdf/health_2020070315550598.pdf
https://www.scirp.org/pdf/health_2020070315550598.pdf
https://pubmed.ncbi.nlm.nih.gov/31055573/
https://pubmed.ncbi.nlm.nih.gov/31055573/
https://pubmed.ncbi.nlm.nih.gov/10911963/
https://pubmed.ncbi.nlm.nih.gov/10911963/
https://pubmed.ncbi.nlm.nih.gov/10911963/
https://pubmed.ncbi.nlm.nih.gov/27789101/
https://pubmed.ncbi.nlm.nih.gov/27789101/
https://pubmed.ncbi.nlm.nih.gov/31726228/
https://pubmed.ncbi.nlm.nih.gov/31726228/
https://pubmed.ncbi.nlm.nih.gov/31726228/
https://pubmed.ncbi.nlm.nih.gov/30626541/
https://pubmed.ncbi.nlm.nih.gov/30626541/
https://pubmed.ncbi.nlm.nih.gov/30626541/
https://pubmed.ncbi.nlm.nih.gov/34073434/
https://pubmed.ncbi.nlm.nih.gov/34073434/
https://pubmed.ncbi.nlm.nih.gov/34073434/
https://pubmed.ncbi.nlm.nih.gov/36360310/
https://pubmed.ncbi.nlm.nih.gov/36360310/
https://pubmed.ncbi.nlm.nih.gov/20360405/
https://pubmed.ncbi.nlm.nih.gov/20360405/
https://pubmed.ncbi.nlm.nih.gov/23423909/
https://pubmed.ncbi.nlm.nih.gov/23423909/
https://pubmed.ncbi.nlm.nih.gov/23423909/
https://pubmed.ncbi.nlm.nih.gov/8469282/
https://pubmed.ncbi.nlm.nih.gov/8469282/
https://www.magonlinelibrary.com/doi/abs/10.12968/joan.2020.9.5.202
https://www.magonlinelibrary.com/doi/abs/10.12968/joan.2020.9.5.202
https://www.magonlinelibrary.com/doi/abs/10.12968/joan.2020.9.3.118
https://www.magonlinelibrary.com/doi/abs/10.12968/joan.2020.9.3.118
https://www.magonlinelibrary.com/doi/abs/10.12968/joan.2020.9.3.118
https://www.magonlinelibrary.com/doi/abs/10.12968/joan.2020.9.7.268
https://www.magonlinelibrary.com/doi/abs/10.12968/joan.2020.9.7.268
https://www.magonlinelibrary.com/doi/abs/10.12968/joan.2020.9.5.202
https://www.magonlinelibrary.com/doi/abs/10.12968/joan.2020.9.5.202
https://www.scirp.org/journal/paperinformation?paperid=102523
https://www.scirp.org/journal/paperinformation?paperid=102523
https://www.scirp.org/journal/paperinformation?paperid=102523
https://www.scirp.org/journal/paperinformation?paperid=102523
https://www.scirp.org/journal/paperinformation?paperid=102260
https://www.scirp.org/journal/paperinformation?paperid=102260
https://www.scirp.org/journal/paperinformation?paperid=102260
https://www.scirp.org/journal/paperinformation?paperid=102260
https://www.semanticscholar.org/paper/A-Review-of-COVID19-associated-factors%3A-CRP%2C-VLDL%2C-Sofra/e1605d45fad3f463aa9610442e0cf83fcebfbe69
https://www.semanticscholar.org/paper/A-Review-of-COVID19-associated-factors%3A-CRP%2C-VLDL%2C-Sofra/e1605d45fad3f463aa9610442e0cf83fcebfbe69
https://www.semanticscholar.org/paper/A-Review-of-COVID19-associated-factors%3A-CRP%2C-VLDL%2C-Sofra/e1605d45fad3f463aa9610442e0cf83fcebfbe69
https://www.scirp.org/pdf/health_2020062817330973.pdf
https://www.scirp.org/pdf/health_2020062817330973.pdf

Why do we age? questions and answers in regenerative medicine

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

Sofra X, Lampe N. Empowering the woman: a comprehensive model
of sexual anti-ageing. Journal of Aesthetic Nursing. 2020;9(3):118-127.

Sofra X. The Affinity between Obesity and COVID-19. J Endo Metabol
Res. 2020;1(2):1-13.

Sofra X. Liver Repair of NAFLD Patients, Following Effortless Exercise
and the Possible Involvement of Endogenous Stem Cells. J Diab Metab
Disorder. 2022;9(1):36-47.

O’neill P, Fielden EM. Primary free radical processes in DNA. /n
Advances in radiation biology. 1993;17;53—120.

Lee BY, Wendell K, Al Waili N, et al. Ultra-low microcurrent therapy:
a novel approach for treatment of chronic resistant wounds. Adv Ther.
2007;24(6):1202-1209.

Lee BY, Koonin AJ, Wendell K, et al. Antioxidant Effects of Ultra-Low
Microcurrents. Eprt. 2010.

Lee BY, Noori AL, Stubbs D, et al. Ultra-low microcurrent in the
management of diabetes mellitus, hypertension and chronic wounds:
report of twelve cases and discussion of mechanism of action. Int J Med
Sci. 2010;7(1):29-35.

Sofra X, Lampe N. A Randomized Longitudinal Double-Blind Clinical
Trial on Long-Term Neuropathic Symptomatology Relief & Pain
Analgesia. Health. 2020;12(7):738-749.

Akdag MZ, Dasdag S, Canturk F, et al. Does prolonged radiofrequency
radiation emitted from Wi-Fi devices induce DNA damage in various
tissues of rats? J Chem Neuroanat. 2016;75(Pt B):116—122.

Alkis ME, Bilgin HM, Akpolat V, et al. Effect of 900-, 1800-, and
2100-MHz radiofrequency radiation on DNA and oxidative stress in
brain. Electromagn Biol Med. 2019;38(1):32-47.

Tice RR, Hook GG, Donner M, et al. Genotoxicity of radiofrequency
signals. I. Investigation of DNA damage and micronuclei induction in
cultured human blood cells. Bioelectromagnetics. 2002;23(2):113-126.

De Bont R, Van Larebeke N. Endogenous DNA damage in humans: a
review of quantitative data. Mutagenesis. 2004;19(3):169—185.

Van Remmen H, Richardson A. Oxidative damage to mitochondria and
aging. Exp Gerontol. 2001;36(7):957-968.

Shigenaga MK, Hagen TM, Ames BN. Oxidative damage
and mitochondrial decay in aging. Proc Natl Acad Sci U S A.
1994;91(23):10771-10778.

Chistiakov DA, Sobenin IA, Revin VV, et al. Mitochondrial aging and
age-related dysfunction of mitochondria. Biomed Res Int. 2014:238463.

de Souza Pinto NC, Bohr VA. The mitochondrial theory of aging:
involvement of mitochondrial DNA damage and repair. Int Rev
Neurobiol. 2002;53:519-534.

Fahad MGR. Towards a Resilient Community: Application of Advanced
Computational Models and Big Data Analytics. Doctoral dissertation.
The University of Alabama at Birmingham. 2021.

Cai G, Mahadevan S. Big data analytics in uncertainty quantification:
Application to structural diagnosis and prognosis. ASCE-ASME
Journal of Risk and Uncertainty in Engineering Systems, Part A: Civil
Engineering. 2018;4(1):04018003.

Cai G, Sankaran M. Big data analytics in structural health monitoring.
International Journal of Prognostics and Health Management. 2016:1—
12.

Luft FC.Bad genes, good people, association, linkage, longevity and
the prevention of cardiovascular disease. Clin Exp Pharmacol Physiol.
1999;26(7):576-579.

Bedell MA, Jenkins NA, Copeland NG. Good genes in bad
neighbourhoods. Nat Genet. 1996;12(3):229-232.

57.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

73.

74.

75.

. Prencipe G, Minnone G, Strippoli R, et al.

Copyright:
©2024 Sofra. 91

Messner M, Ghadge SK, Maurer T, et al. ZMPSTE24 is associated with
elevated inflammation and Progerin mRNA. Cells. 2020;9(9):1981.

. Babatz TD, Spear ED, Xu W, et al. Site specificity determinants for

prelamin A cleavage by the zinc metalloprotease ZMPSTE24. J Biol
Chem. 2021;296:100165.

Ayyadevara S, Engle MR, Singh SP, et al. Lifespan and Stress Resistance
of Caenorhabditis Elegans Are Increased by Expression of Glutathione
Transferases Capable of Metabolizing the Lipid Peroxidation Product
4-Hydroxynonenal. Aging cell. 2005;4(5):257-271.

Ayyadevara S, Dandapat A, Singh SP, et al. Life Span and Stress
Resistance of Caenorhabditis Elegans Are Differentially Affected by
Glutathione Transferases Metabolizing 4-Hydroxynon-2-Enal. Mech
Ageing Dev. 2007;128(2):196-205.

Wu L, Zhou B, Oshiro Rapley N, et al. An Ancient, Unified Mechanism
for Metformin Growth Inhibition in C. Elegans and Cancer. Cell.
2016;167(7):1705-1718.

Tihanyi B, Vellai T, Regés A, et al. Elegans Hox Gene Ceh-13 Regulates
Cell Migration and Fusion in a Non-Colinear Way. Implications for the
Early Evolution of Hox Clusters. BMC Dev Biol. 2010;10(1):78.

Hyun M, Kim J, Dumur C, et al. BLIMP-1/BLMP-1 and Metastasis-
Associated Protein Regulate Stress Resistant Development in
Caenorhabditis Elegans. Genetics. 2016;203(4):1721-1732.

Chen L, Zhang J, Xu J, et al. rBmoTX14 Increases the Life Span
and Promotes the Locomotion of Caenorhabditis Elegans. Plos One.
2016;11(9):e0161847.

Sural S, Lu TC, Jung SA, et al. HSB-1 Inhibition and HSF-1
Overexpression Trigger Overlapping Transcriptional Changes to
Promote Longevity in Caenorhabditis Elegans. G3 (Bethesda).
2019;9(5):1679-1692.

Chen X, McCue HV, Wong SQ, et al. Ethosuximide Ameliorates
Neurodegenerative Disease Phenotypes by Modulating DAF-16/FOXO
Target Gene Expression. Mol Neurodegener. 2015;10(1):51

Narayan V, Ly T, Pourkarimi E, et al. Deep Proteome Analysis Identifies
Age-Related Processes in C. Elegans. Cell Syst. 2016;3(2):144-159.

Chang ALS, Bitter Jr PH, Qu K, et al. Rejuvenation of gene expression
pattern of aged human skin by broadband light treatment: a pilot
study. Invest Dermatol. 2013;133(2), 394-402.

Xu J, Spitale RC, Guan L, et al. Novel gene expression profile of
women with intrinsic skin youthfulness by whole transcriptome
sequencing. PloS one. 2016;11(11):¢0165913.

Doctrow SR, Lopez A, Schock AM, et al. A synthetic superoxide
dismutase/catalase mimetic EUK-207 mitigates radiation dermatitis
and promotes wound healing in irradiated rat skin. J Invest Dermatol.
2013;13(4):1088-1096.

Alfaro Arnedo E, Lopez IP, Pifieiro Hermida S, et al. IGFIR acts as a
cancer-promoting factor in the tumor microenvironment facilitating lung
metastasis implantation and progression. Oncogene. 2022;41(28):3625—
3639.

Nerve growth factor
downregulates inflammatory response in human monocytes through
TrkA. J Immunol. 2014;192(7):3345-3354.

Nakamura J, Aoyagi S, Nanchi I, et al. Overexpression of eukaryotic
elongation factor eEF2 in gastrointestinal cancers and its involvement in
G2/M progression in the cell cycle. Int J Oncol. 2009;34(5):1181-1189.

Deng H, Wu Y, Jankovic J. The EIF 4Gl gene and Parkinson’s
disease. Acta Neurol Scand. 2015;132(2):73-78.

Schutyser E, Richmond A, Van Damme J. Involvement of CC chemokine
ligand 18 (CCL18) in normal and pathological processes. J Leukoc Biol.
2005;78(1):14-26.

Citation: Sofra X.Why do we age? questions and answers in regenerative medicine. | Diab Metab Disorder. 2024;1 1(2):85-93.
DOI: 10.15406/jdmdc.2024.11.00283


https://doi.org/10.15406/jdmdc.2024.11.00283
https://www.magonlinelibrary.com/doi/abs/10.12968/joan.2020.9.3.118
https://www.magonlinelibrary.com/doi/abs/10.12968/joan.2020.9.3.118
https://maplespub.com/article/The-Affinity-between-Obesity-and-COVID-19
https://maplespub.com/article/The-Affinity-between-Obesity-and-COVID-19
https://medcraveonline.com/JDMDC/JDMDC-09-00235.pdf
https://medcraveonline.com/JDMDC/JDMDC-09-00235.pdf
https://medcraveonline.com/JDMDC/JDMDC-09-00235.pdf
https://ouci.dntb.gov.ua/en/works/7nMQA0G9/
https://ouci.dntb.gov.ua/en/works/7nMQA0G9/
https://pubmed.ncbi.nlm.nih.gov/18165202/
https://pubmed.ncbi.nlm.nih.gov/18165202/
https://pubmed.ncbi.nlm.nih.gov/18165202/
https://nutesla.com/wp-content/uploads/2010/08/Wound-Management.pdf
https://nutesla.com/wp-content/uploads/2010/08/Wound-Management.pdf
https://pubmed.ncbi.nlm.nih.gov/20046232/
https://pubmed.ncbi.nlm.nih.gov/20046232/
https://pubmed.ncbi.nlm.nih.gov/20046232/
https://pubmed.ncbi.nlm.nih.gov/20046232/
https://www.scirp.org/journal/paperinformation?paperid=101363
https://www.scirp.org/journal/paperinformation?paperid=101363
https://www.scirp.org/journal/paperinformation?paperid=101363
https://pubmed.ncbi.nlm.nih.gov/26775760/
https://pubmed.ncbi.nlm.nih.gov/26775760/
https://pubmed.ncbi.nlm.nih.gov/26775760/
https://pubmed.ncbi.nlm.nih.gov/30669883/
https://pubmed.ncbi.nlm.nih.gov/30669883/
https://pubmed.ncbi.nlm.nih.gov/30669883/
https://pubmed.ncbi.nlm.nih.gov/11835258/
https://pubmed.ncbi.nlm.nih.gov/11835258/
https://pubmed.ncbi.nlm.nih.gov/11835258/
https://pubmed.ncbi.nlm.nih.gov/15123782/
https://pubmed.ncbi.nlm.nih.gov/15123782/
https://pubmed.ncbi.nlm.nih.gov/11404044/
https://pubmed.ncbi.nlm.nih.gov/11404044/
https://pubmed.ncbi.nlm.nih.gov/7971961/
https://pubmed.ncbi.nlm.nih.gov/7971961/
https://pubmed.ncbi.nlm.nih.gov/7971961/
https://pubmed.ncbi.nlm.nih.gov/24818134/
https://pubmed.ncbi.nlm.nih.gov/24818134/
https://pubmed.ncbi.nlm.nih.gov/12512351/
https://pubmed.ncbi.nlm.nih.gov/12512351/
https://pubmed.ncbi.nlm.nih.gov/12512351/
https://colab.ws/articles/10.1061%2FAJRUA6.0000949
https://colab.ws/articles/10.1061%2FAJRUA6.0000949
https://colab.ws/articles/10.1061%2FAJRUA6.0000949
https://colab.ws/articles/10.1061%2FAJRUA6.0000949
file:///C:\Users\USERMEDCRAVE\Downloads\2462-Full-Length%20Manuscripts-7145-1-10-20201128.pdf
file:///C:\Users\USERMEDCRAVE\Downloads\2462-Full-Length%20Manuscripts-7145-1-10-20201128.pdf
file:///C:\Users\USERMEDCRAVE\Downloads\2462-Full-Length%20Manuscripts-7145-1-10-20201128.pdf
https://pubmed.ncbi.nlm.nih.gov/10405794/
https://pubmed.ncbi.nlm.nih.gov/10405794/
https://pubmed.ncbi.nlm.nih.gov/10405794/
https://pubmed.ncbi.nlm.nih.gov/8589709/
https://pubmed.ncbi.nlm.nih.gov/8589709/
https://pubmed.ncbi.nlm.nih.gov/32872320/
https://pubmed.ncbi.nlm.nih.gov/32872320/
https://pubmed.ncbi.nlm.nih.gov/33293369/
https://pubmed.ncbi.nlm.nih.gov/33293369/
https://pubmed.ncbi.nlm.nih.gov/33293369/
https://pubmed.ncbi.nlm.nih.gov/16164425/
https://pubmed.ncbi.nlm.nih.gov/16164425/
https://pubmed.ncbi.nlm.nih.gov/16164425/
https://pubmed.ncbi.nlm.nih.gov/16164425/
https://pubmed.ncbi.nlm.nih.gov/17157356/
https://pubmed.ncbi.nlm.nih.gov/17157356/
https://pubmed.ncbi.nlm.nih.gov/17157356/
https://pubmed.ncbi.nlm.nih.gov/17157356/
https://pubmed.ncbi.nlm.nih.gov/27984722/
https://pubmed.ncbi.nlm.nih.gov/27984722/
https://pubmed.ncbi.nlm.nih.gov/27984722/
https://pubmed.ncbi.nlm.nih.gov/20667114/
https://pubmed.ncbi.nlm.nih.gov/20667114/
https://pubmed.ncbi.nlm.nih.gov/20667114/
https://pubmed.ncbi.nlm.nih.gov/27334271/
https://pubmed.ncbi.nlm.nih.gov/27334271/
https://pubmed.ncbi.nlm.nih.gov/27334271/
https://pubmed.ncbi.nlm.nih.gov/27611314/
https://pubmed.ncbi.nlm.nih.gov/27611314/
https://pubmed.ncbi.nlm.nih.gov/27611314/
https://pubmed.ncbi.nlm.nih.gov/30894454/
https://pubmed.ncbi.nlm.nih.gov/30894454/
https://pubmed.ncbi.nlm.nih.gov/30894454/
https://pubmed.ncbi.nlm.nih.gov/30894454/
https://pubmed.ncbi.nlm.nih.gov/26419537/
https://pubmed.ncbi.nlm.nih.gov/26419537/
https://pubmed.ncbi.nlm.nih.gov/26419537/
https://pubmed.ncbi.nlm.nih.gov/27453442/
https://pubmed.ncbi.nlm.nih.gov/27453442/
https://pubmed.ncbi.nlm.nih.gov/22931923/
https://pubmed.ncbi.nlm.nih.gov/22931923/
https://pubmed.ncbi.nlm.nih.gov/22931923/
https://pubmed.ncbi.nlm.nih.gov/27829007/
https://pubmed.ncbi.nlm.nih.gov/27829007/
https://pubmed.ncbi.nlm.nih.gov/27829007/
https://pubmed.ncbi.nlm.nih.gov/23190879/
https://pubmed.ncbi.nlm.nih.gov/23190879/
https://pubmed.ncbi.nlm.nih.gov/23190879/
https://pubmed.ncbi.nlm.nih.gov/23190879/
https://pubmed.ncbi.nlm.nih.gov/35688943/
https://pubmed.ncbi.nlm.nih.gov/35688943/
https://pubmed.ncbi.nlm.nih.gov/35688943/
https://pubmed.ncbi.nlm.nih.gov/35688943/
https://pubmed.ncbi.nlm.nih.gov/24585880/
https://pubmed.ncbi.nlm.nih.gov/24585880/
https://pubmed.ncbi.nlm.nih.gov/24585880/
https://pubmed.ncbi.nlm.nih.gov/19360331/
https://pubmed.ncbi.nlm.nih.gov/19360331/
https://pubmed.ncbi.nlm.nih.gov/19360331/
https://pubmed.ncbi.nlm.nih.gov/25765080/
https://pubmed.ncbi.nlm.nih.gov/25765080/
https://pubmed.ncbi.nlm.nih.gov/15784687/
https://pubmed.ncbi.nlm.nih.gov/15784687/
https://pubmed.ncbi.nlm.nih.gov/15784687/

Why do we age? questions and answers in regenerative medicine

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

El Assar M, Angulo J, Rodriguez Maiias L. Oxidative stress and vascular
inflammation in aging. Free Radic Biol Med. 2013;65:380—401.

Izadpanah A, Rappaport J, Datta PK. Epitranscriptomics of SARS-
CoV-2 Infection. Front Cell Dev Biol. 2022;10:849298.

Sofra X. Checkmate by a Protean Invisible Enemy. COVID-19 the
Danger Within. LAP LAMBERT Academic Publishing. 2021.

McMahon M, Forester C, Buffenstein R. Aging through an
epitranscriptomic lens. Nat Aging. 2021;1(4):335-346.

Belfort M, Bonocora RP. Homing endonucleases: from genetic anomalies
to programmable genomic clippers. Methods Mol Biol. 2014;1123:1-26.

Tsai HC, Pietrobon V, Peng M, et al. Current strategies employed in the
manipulation of gene expression for clinical purposes. J Transl Med.
2022;20(1):535.

Coller BS. Ethics of human genome editing. Annu Rev Med.
2019;70:289-305.

Zhao Y, Simon M, Seluanov A, et al. DNA damage and repair in age-
related inflammation. Nat Rev Immunol. 2023;23(2):75-89.

Kaushik S, Cuervo AM. Proteostasis
2015;21(12):1406-1415.

and aging. Nat Med.

Labbadia J, Morimoto RI. The biology of proteostasis in aging and
disease. Annu Rev Biochem. 2015;84(1):435-464.

Kirimlioglu E, Oflamaz AO, Hidisoglu E, et al. Short and long-term
2100 MHz radiofrequency radiation causes endoplasmic reticulum
stress in rat testis. Histochem Cell Biol. 2024;162(4):311-321.

Romeo S, Zeni O, Scarfi MR, et al. Radiofrequency electromagnetic
field exposure and apoptosis: A scoping review of in vitro studies on
mammalian cells. Int J Mol Sci. 2022;23(4):2322.

Khacho M, Clark A, Svoboda DS, et al. Mitochondrial dynamics
impacts stem cell identity and fate decisions by regulating a nuclear
transcriptional program. Cell stem cell. 2016;19(2):232-247.

Mandal S, Lindgren AG, Srivastava AS, et al. Mitochondrial function
controls the proliferation and early differentiation potential of embryonic
stem cells. Stem cells. 2011;29(3):486—495.

Seo BJ, Yoon SH, Do JT. Mitochondrial dynamics in stem cells and
differentiation. Int J Mol Sci. 2018;19(12):3893.

Park JS, Kim HY, Kim HW, et al. Increased caveolin-1, a cause for the
declined adipogenic potential of senescent human mesenchymal stem
cells. Mech Ageing Dev. 2005;126(5):551-559.v

Duscher D, Rennert RC, Januszyk M, et al. Aging disrupts cell
subpopulation dynamics and diminishes the function of mesenchymal
stem cells. Sci Rep. 2014;4(1):7144.

Turinetto V, Vitale E, Giachino C. Senescence in human mesenchymal
stem cells: functional changes and implications in stem cell-based
therapy. Int J Mol Sci. 2016;17(7):1164.

Novick P, Schekman R. Secretion and cell-surface growth are blocked in
a temperature-sensitive mutant of Saccharomyces cerevisiae. Proc Natl
Acad Sci USA. 1979;76(4):1858-1862.

Balch WE, Dunphy WG, Braell WA, et al. Reconstitution of the transport
of protein between successive compartments of the Golgi measured by
the coupled incorporation of N-acetylglucosamine. Cell. 1984;39(2 Pt
1):405-416.

Kaiser CA, Schekman R. Distinct sets of SEC genes govern transport
vesicle formation and fusion early in the secretory pathway. Cell.
1990;61(4):723-733.

Perin MS, Fried VA, Mignery GA, et al. Phospholipid binding by a
synaptic vesicle protein homologous to the regulatory region of protein
kinase C. Nature. 1990;345(6272):260-263.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

Copyright:
©2024 Sofra. 92

Sollner T, Whiteheart W, Brunner M, et al. SNAP receptor implicated in
vesicle targeting and fusion. Nature. 1993;362(6418):318-324.

Hata Y, Slaughter CA, Siidhof TC. Synaptic vesicle fusion
complex contains unc-18 homologue bound to syntaxin. Nature.
1993;366(6453):347-351.

Han C, Sun X, Liu L, et al. Exosomes and their therapeutic potentials of
stem cells. Stem Cells Int. 2016;2016:1-11.

Wu Z, He D, Li H. Bioglass enhances the production of exosomes and
improves their capability of promoting vascularization. Bioact Mater.
2021;6(3):823-835.

Jafari D, Shajari S, Jafari R, et al. Designer exosomes: a new platform
for biotechnology therapeutics. BioDrugs. 2020;34(5):567-586.

Li F, Wu J, Li D, et al. Engineering stem cells to produce exosomes
with enhanced bone regeneration effects: an alternative strategy for gene
therapy. J Nanobiotechnol. 2022;20(1):135.

Wang J, Bonacquisti EE, Brown AD, et al. Boosting the biogenesis
and secretion of mesenchymal stem cell-derived exosomes. Cells.
2020;9:660.

Vakhshiteh F, Atyabi F, Ostad SN. Mesenchymal stem cell exosomes:
a two-edged sword in cancer therapy. /nt J Nanomed. 2019;14:2847.

Zhou J, Tan X, Tan Y, et al. Mesenchymal stem cell derived exosomes
in cancer progression, metastasis and drug delivery: a comprehensive
review. J Cancer. 2018;9(17):3129.

Xu Z, Zeng S, Gong Z, et al. Exosome-based immunotherapy: a
promising approach for cancer treatment. Mol Cancer. 2020;19(1):160.

Tran TH, Mattheolabakis G, Aldawsari H, et al. Exosomes as
nanocarriers for immunotherapy of cancer and inflammatory diseases.
Clin Immunol. 2015;160(1):46-58.

Mignot G, Roux S, Thery C, et al. Prospects for exosomes in
immunotherapy of cancer. J Cell Mol Med. 2006;10(2):376-388.

Lv LL, Wu W], Feng Y, et al. Therapeutic application of extracellular
vesicles in kidney disease: promises and challenges. J Cell Mol Med.
2018;22(2):728-737.

Willis GR, Kourembanas S, Mitsialis SA. Toward exosome-based
therapeutics: isolation, heterogeneity, and fit-for-purpose potency. Front
Cardiovasc Med. 2017;4:63.

Chen YS, Lin EY, Chiou TW, et al. Exosomes in clinical trial and their
production in compliance with good manufacturing practice. Tzu Chi
Med J. 2020;32(2):113-120.

Abou-El-Enein M, Rémhild A, Kaiser D, et al. Good Manufacturing
Practices (GMP) manufacturing of advanced therapy medicinal products:
a novel tailored model for optimizing performance and estimating costs.
Cytotherapy. 2013;15(3):362-383.

Morse MA, Garst J, Osada T, et al. A phase I study of dexosome
immunotherapy in patients with advanced non-small cell lung cancer. J
Transl Med. 2005;3(1):1-8.

Besse B, Charrier M, Lapierre V, et al. Dendritic cell-derived exosomes
as maintenance immunotherapy after first line chemotherapy in NSCLC.
Oncoimmunology. 2016;5(4):¢1071008.

Marie-Cardine A, Viaud N, Thonnart N, et al. IPH4102, a humanized
KIR3DL2 antibody with potent activity against cutaneous T-cell
lymphoma. Can Res. 2014;74(21):6060-6070.

Katakowski M, Chopp M. Exosomes as tools to suppress primary brain
tumor. Cell Mol Neurobiol. 2016;36(3):343-352.

van der Grein SG, Defourny KAY, Slot EFJ, et al. Intricate relationships
between naked viruses and extracellular vesicles in the crosstalk between
pathogen and host. Semin. /mmunopathol. 2018;40(5):491-504.

Citation: Sofra X.Why do we age? questions and answers in regenerative medicine. | Diab Metab Disorder. 2024;1 1(2):85-93.
DOI: 10.15406/jdmdc.2024.11.00283


https://doi.org/10.15406/jdmdc.2024.11.00283
https://pubmed.ncbi.nlm.nih.gov/23851032/
https://pubmed.ncbi.nlm.nih.gov/23851032/
https://pubmed.ncbi.nlm.nih.gov/35465335/
https://pubmed.ncbi.nlm.nih.gov/35465335/
https://pubmed.ncbi.nlm.nih.gov/37117595/
https://pubmed.ncbi.nlm.nih.gov/37117595/
https://pubmed.ncbi.nlm.nih.gov/24510256/
https://pubmed.ncbi.nlm.nih.gov/24510256/
https://pubmed.ncbi.nlm.nih.gov/36401279/
https://pubmed.ncbi.nlm.nih.gov/36401279/
https://pubmed.ncbi.nlm.nih.gov/36401279/
https://pubmed.ncbi.nlm.nih.gov/30691366/
https://pubmed.ncbi.nlm.nih.gov/30691366/
https://pubmed.ncbi.nlm.nih.gov/35831609/
https://pubmed.ncbi.nlm.nih.gov/35831609/
https://pubmed.ncbi.nlm.nih.gov/26646497/
https://pubmed.ncbi.nlm.nih.gov/26646497/
https://pubmed.ncbi.nlm.nih.gov/25784053/
https://pubmed.ncbi.nlm.nih.gov/25784053/
https://pubmed.ncbi.nlm.nih.gov/38997526/
https://pubmed.ncbi.nlm.nih.gov/38997526/
https://pubmed.ncbi.nlm.nih.gov/38997526/
https://pubmed.ncbi.nlm.nih.gov/35216437/
https://pubmed.ncbi.nlm.nih.gov/35216437/
https://pubmed.ncbi.nlm.nih.gov/35216437/
https://pubmed.ncbi.nlm.nih.gov/27237737/
https://pubmed.ncbi.nlm.nih.gov/27237737/
https://pubmed.ncbi.nlm.nih.gov/27237737/
https://pubmed.ncbi.nlm.nih.gov/21425411/
https://pubmed.ncbi.nlm.nih.gov/21425411/
https://pubmed.ncbi.nlm.nih.gov/21425411/
https://pubmed.ncbi.nlm.nih.gov/30563106/
https://pubmed.ncbi.nlm.nih.gov/30563106/
https://pubmed.ncbi.nlm.nih.gov/15811424/
https://pubmed.ncbi.nlm.nih.gov/15811424/
https://pubmed.ncbi.nlm.nih.gov/15811424/
https://pubmed.ncbi.nlm.nih.gov/25413454/
https://pubmed.ncbi.nlm.nih.gov/25413454/
https://pubmed.ncbi.nlm.nih.gov/25413454/
https://pubmed.ncbi.nlm.nih.gov/27447618/
https://pubmed.ncbi.nlm.nih.gov/27447618/
https://pubmed.ncbi.nlm.nih.gov/27447618/
https://pubmed.ncbi.nlm.nih.gov/377286/
https://pubmed.ncbi.nlm.nih.gov/377286/
https://pubmed.ncbi.nlm.nih.gov/377286/
https://pubmed.ncbi.nlm.nih.gov/6498939/
https://pubmed.ncbi.nlm.nih.gov/6498939/
https://pubmed.ncbi.nlm.nih.gov/6498939/
https://pubmed.ncbi.nlm.nih.gov/6498939/
https://pubmed.ncbi.nlm.nih.gov/2188733/
https://pubmed.ncbi.nlm.nih.gov/2188733/
https://pubmed.ncbi.nlm.nih.gov/2188733/
https://pubmed.ncbi.nlm.nih.gov/2333096/
https://pubmed.ncbi.nlm.nih.gov/2333096/
https://pubmed.ncbi.nlm.nih.gov/2333096/
https://pubmed.ncbi.nlm.nih.gov/8455717/
https://pubmed.ncbi.nlm.nih.gov/8455717/
https://pubmed.ncbi.nlm.nih.gov/8247129/
https://pubmed.ncbi.nlm.nih.gov/8247129/
https://pubmed.ncbi.nlm.nih.gov/8247129/
https://pubmed.ncbi.nlm.nih.gov/26770213/
https://pubmed.ncbi.nlm.nih.gov/26770213/
https://pubmed.ncbi.nlm.nih.gov/33024902/
https://pubmed.ncbi.nlm.nih.gov/33024902/
https://pubmed.ncbi.nlm.nih.gov/33024902/
https://pubmed.ncbi.nlm.nih.gov/32754790/
https://pubmed.ncbi.nlm.nih.gov/32754790/
https://pubmed.ncbi.nlm.nih.gov/35292020/
https://pubmed.ncbi.nlm.nih.gov/35292020/
https://pubmed.ncbi.nlm.nih.gov/35292020/
https://www.biorxiv.org/content/10.1101/2020.02.08.940122v1.full.pdf
https://www.biorxiv.org/content/10.1101/2020.02.08.940122v1.full.pdf
https://www.biorxiv.org/content/10.1101/2020.02.08.940122v1.full.pdf
https://pubmed.ncbi.nlm.nih.gov/31114198/
https://pubmed.ncbi.nlm.nih.gov/31114198/
https://pubmed.ncbi.nlm.nih.gov/30210636/
https://pubmed.ncbi.nlm.nih.gov/30210636/
https://pubmed.ncbi.nlm.nih.gov/30210636/
https://pubmed.ncbi.nlm.nih.gov/33183286/
https://pubmed.ncbi.nlm.nih.gov/33183286/
https://pubmed.ncbi.nlm.nih.gov/25842185/
https://pubmed.ncbi.nlm.nih.gov/25842185/
https://pubmed.ncbi.nlm.nih.gov/25842185/
https://pubmed.ncbi.nlm.nih.gov/16796806/
https://pubmed.ncbi.nlm.nih.gov/16796806/
https://pubmed.ncbi.nlm.nih.gov/29083099/
https://pubmed.ncbi.nlm.nih.gov/29083099/
https://pubmed.ncbi.nlm.nih.gov/29083099/
https://www.frontiersin.org/journals/cardiovascular-medicine/articles/10.3389/fcvm.2017.00063/full
https://www.frontiersin.org/journals/cardiovascular-medicine/articles/10.3389/fcvm.2017.00063/full
https://www.frontiersin.org/journals/cardiovascular-medicine/articles/10.3389/fcvm.2017.00063/full
https://pubmed.ncbi.nlm.nih.gov/32269942/
https://pubmed.ncbi.nlm.nih.gov/32269942/
https://pubmed.ncbi.nlm.nih.gov/32269942/
https://www.sciencedirect.com/science/article/abs/pii/S146532491200031X
https://www.sciencedirect.com/science/article/abs/pii/S146532491200031X
https://www.sciencedirect.com/science/article/abs/pii/S146532491200031X
https://www.sciencedirect.com/science/article/abs/pii/S146532491200031X
https://pubmed.ncbi.nlm.nih.gov/15723705/
https://pubmed.ncbi.nlm.nih.gov/15723705/
https://pubmed.ncbi.nlm.nih.gov/15723705/
https://pubmed.ncbi.nlm.nih.gov/27141373/
https://pubmed.ncbi.nlm.nih.gov/27141373/
https://pubmed.ncbi.nlm.nih.gov/27141373/
https://pubmed.ncbi.nlm.nih.gov/25361998/
https://pubmed.ncbi.nlm.nih.gov/25361998/
https://pubmed.ncbi.nlm.nih.gov/25361998/
https://pubmed.ncbi.nlm.nih.gov/26983831/
https://pubmed.ncbi.nlm.nih.gov/26983831/
https://pubmed.ncbi.nlm.nih.gov/29789863/
https://pubmed.ncbi.nlm.nih.gov/29789863/
https://pubmed.ncbi.nlm.nih.gov/29789863/

Why do we age? questions and answers in regenerative medicine

119.

120.

121.

122.

123.

124.

125.

126.

Fabbri M, Paone A, Calore F, et al. MicroRNAs bind to Toll-like
receptors to induce prometastatic inflammatory response. Proc Natl
Acad Sci USA. 2012;109(31):E2110-E2116.

van der Grein SG, Defourny KAY, Slot EFJ, et al. Intricate relationships
between naked viruses and extracellular vesicles in the crosstalk
between pathogen and host. Semin Immunopathol. 2018;40(5):491-504.

Crenshaw BJ, Gu L, Sims B, et al. Exosome biogenesis and biological
function in response to viral infections. Open Virol J. 2018;12:134-148.

Feng Z, Hensley L, McKnight KL, et al. A pathogenic picornavirus
acquires an envelope by hijacking cellular membranes. Nature.
2013;496(7445):367-371.

Nagashima S, Jirintai S, Takahashi M, et al. Hepatitis E virus egress
depends on the exosomal pathway, with secretory exosomes derived
from multivesicular bodies. J Gen Virol. 2014;95(Pt 10):2166-2175.

Gould SJ, Booth AM, Hildreth JE. The Trojan exosome hypothesis. Proc
Natl Acad Sci USA. 2003;100(19):10592-10597.

Altan-Bonnet N. Extracellular vesicles are the Trojan horses of viral
infection. Curr Opin Microbiol. 2016;32:77-81.

Ramakrishnaiah V, Thumann C, Fofana I, et al. Exosome-mediated
transmission of hepatitis C virus between human hepatoma Huh7.5
cells. Proc Natl Acad Sci USA. 2013;110(32):13109-13113.

127.

128.

129.

130.

131.

132.

133.

134.

135.

Copyright:
©2024 Sofra. 93

Baker D, Hassabis D, Jumper J. Nobel prize in chemistry for
computational protein design and protein structure prediction. 2024.

Senior AW, Evans R, Jumper J, etal. Improved protein structure prediction
using potentials from deep learning. Nature. 2020;577(7792):706-710.

Tunyasuvunakool K, AdlerJ, Wu Z, etal. Highly accurate protein structure
prediction for the human proteome. Nature. 2021;596(7873):590-596.

Senior AW, Evans R, Jumper J, et al. Protein structure prediction using
multiple deep neural networks in the 13th Critical Assessment of Protein
Structure Prediction (CASP13). Proteins. 2019;87(12):1141-1148.

Jumper J, Richard E, Alexander P, et al. Highly accurate protein structure
prediction with AlphaFold. Nature. 2021;596(7873):583-589.

Kortemme T, Joachimiak LA, Bullock AN, et al. Computational redesign
of protein-protein interaction specificity. Nature Structural & Molecular
Biology. 2004;11(4):371-379.

Koga N, Tatsumi-Koga R, Liu G, et al. Principles for designing ideal
protein structures. Nature. 2012;491(7423):222-227.

Cao L, Coventry B, Goreshnik I, et al. Design of protein-binding proteins
from the target structure alone. Nature. 2022;605(7910):551-560.

Brunette TJ, Parmeggiani F, Huang PS, et al. Exploring the repeat
protein universe through computational protein design. Nature.
2015;528(7583):580-584.

Citation: Sofra X.Why do we age? questions and answers in regenerative medicine. | Diab Metab Disorder. 2024;1 1(2):85-93.
DOI: 10.15406/jdmdc.2024.11.00283


https://doi.org/10.15406/jdmdc.2024.11.00283
https://pubmed.ncbi.nlm.nih.gov/22753494/
https://pubmed.ncbi.nlm.nih.gov/22753494/
https://pubmed.ncbi.nlm.nih.gov/22753494/
https://pubmed.ncbi.nlm.nih.gov/29789863/
https://pubmed.ncbi.nlm.nih.gov/29789863/
https://pubmed.ncbi.nlm.nih.gov/29789863/
https://pubmed.ncbi.nlm.nih.gov/30416610/
https://pubmed.ncbi.nlm.nih.gov/30416610/
https://pubmed.ncbi.nlm.nih.gov/23542590/
https://pubmed.ncbi.nlm.nih.gov/23542590/
https://pubmed.ncbi.nlm.nih.gov/23542590/
https://pubmed.ncbi.nlm.nih.gov/24970738/
https://pubmed.ncbi.nlm.nih.gov/24970738/
https://pubmed.ncbi.nlm.nih.gov/24970738/
https://pubmed.ncbi.nlm.nih.gov/12947040/
https://pubmed.ncbi.nlm.nih.gov/12947040/
https://pubmed.ncbi.nlm.nih.gov/27232382/
https://pubmed.ncbi.nlm.nih.gov/27232382/
https://pubmed.ncbi.nlm.nih.gov/23878230/
https://pubmed.ncbi.nlm.nih.gov/23878230/
https://pubmed.ncbi.nlm.nih.gov/23878230/
https://www.nobelprize.org/prizes/chemistry/2024/summary/
https://www.nobelprize.org/prizes/chemistry/2024/summary/
https://pubmed.ncbi.nlm.nih.gov/31942072/
https://pubmed.ncbi.nlm.nih.gov/31942072/
https://pubmed.ncbi.nlm.nih.gov/34293799/
https://pubmed.ncbi.nlm.nih.gov/34293799/
https://pubmed.ncbi.nlm.nih.gov/31602685/
https://pubmed.ncbi.nlm.nih.gov/31602685/
https://pubmed.ncbi.nlm.nih.gov/31602685/
https://pubmed.ncbi.nlm.nih.gov/34265844/
https://pubmed.ncbi.nlm.nih.gov/34265844/
https://pubmed.ncbi.nlm.nih.gov/15034550/
https://pubmed.ncbi.nlm.nih.gov/15034550/
https://pubmed.ncbi.nlm.nih.gov/15034550/
https://pubmed.ncbi.nlm.nih.gov/23135467/
https://pubmed.ncbi.nlm.nih.gov/23135467/
https://pubmed.ncbi.nlm.nih.gov/35332283/
https://pubmed.ncbi.nlm.nih.gov/35332283/
https://pubmed.ncbi.nlm.nih.gov/26675729/
https://pubmed.ncbi.nlm.nih.gov/26675729/
https://pubmed.ncbi.nlm.nih.gov/26675729/

	ref47
	pcbi.1008429.ref023
	pcbi.1008429.ref024
	pcbi.1008429.ref025
	pcbi.1008429.ref026
	pcbi.1008429.ref027
	pcbi.1008429.ref028
	pcbi.1008429.ref029
	Title
	Abstract
	Keywords
	Introduction
	Chronic inflammation and aging 
	Genotoxic stress, mitochondrial DNA damage and big data analytics   
	Gene expression and body rejuvenation  
	Qualitative factors 
	Quantitative factors 
	Aging is not the loss of proteins but the loss of protein homeostasis 
	Is aging loss of stem cells or arrested differentiation?   
	Is aging the absence or presence of exosomes carrying damaging signals? 
	Cracking the code for proteins’ amazing structures 

	Conclusion
	Acknowledgments 
	Conflicts of interests 
	Funding
	References

