Stress and Impacts on Cells and Cellular
Health - A DIY Exercise

Quantum biology can be used in conjunction with bioinformatics to
understand how stress causes “genes” to “jump.”

The following can be used as a tool to enable bioinformatics to verify
EZH2 as an epigenetic signaling molecule that regulates the density
(alignment) of all molecules in the body.

Cell Alignment: For Explanation and

Discussion
TNF-Alpha: TGF- Alpha (Calnexin) Density (CD-4)
Calcium - threonine — magnesium (BRCA1) pl6
Calcium - serine — magnesium (BRCAZ) pls
Calcium - cysteine - magnesium (BRCA3) p19

TNF-Beta: TGF-Beta (Calmodulin) Motility (CD-8)
Calcium - phenylalanine - magnesium (HRas) p21

Calcium - tyrosine — magnesium (KRang p27
Calcium - tryptophan - magnesium (MNRas) p57

TNF-Gamma: TGF-Gamma [VEGF] (Calcineurin)
Modulatory Enzyme: IFNy (CD-25)

Iron - serine - Manganese
Iron - cysteine - Manganese
Iron - threonine - Manganese

These are examples of the "enzymes” that have evolved with
various designations; e.g. AKT, mTOR, PTEN, NF-kB, and MYC.

Bioinformatic search can correlate EZH?2 with calnexin, p16, TNFa as
well as CD4 to verify them as epigenetic markers for molecular density
that takes place at time of stress.

“Jumping” of genes takes place at the level of neurosteroids and
neuropeptides that enables molecules to have increased motility (i.e.
calmodulin) in order to have cellular health and wellness.

https://phys.org/news/2019-12-reveals-role-genes-stress.html
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Study reveals a role for jumping genes
during times of stress

Only percent of human DNA codes for proteins, and approximately half of the rest of the
genome is made up of what used to be called "junk" sequences that can copy
themselves into RNA or DNA and jump from one location to another. Previous research
led by investigators at Massachusetts General Hospital (MGH) had revealed a critical
role for one of these jumping genes during times of stress. In new research published
by the same group in the Proceedings of the National Academy of Sciences, the
investigators report a surprising new property of this jumping RNA.

The sequences that jump from place to place in the genome are more formally known
as transposable elements, and their role in health and disease is not fully understood.
But it has long been suspected that they are more than just parasitic elements without
good function. In their original study, Jeannie Lee, MD, Ph.D., an investigator in the
Department of Molecular Biology at MGH, and her colleagues found that one of

these transposable elements—a very abundant, short interspersed nuclear element
(SINE) called B2 in mice (ALU in humans)—makes an RNA that is cut when together
with a protein called EZH2. However, at the time, they did not know how the RNA is cut.
Researchers now make the striking discovery that B2 and ALU cut themselves.

Until four decades ago, it was thought that only proteins can make enzymes and that
only enzymes can cut nucleic acids, the building blocks of DNA and RNA. But in 1982,
researchers showed that RNA can function as enzymes as well—and these RNAs are
called ribozymes—a discovery that led to the Nobel Prize in Chemistry in 1989. Today,
15 classes of ribozymes have been described, but they are mostly observed in bacteria
and viruses. Very few are known in mammals such as humans, and their functions are
mostly unclear.

Because B2 and ALU are so abundant in our cells, the Lee group's discovery puts a
new twist to the ribozyme story. "B2 and ALU are present in hundreds of thousands of
copies in our DNA and they become massively expressed during stress. This is a mind-
boggling amount of ribozyme activity,” said Lee. The team found that B2 and ALU are
normally silent, but when subjected to heat or other forms of stress, they become
activated. Also, their RNA-cutting activity is enhanced by an interaction with the EZH2
protein.

Lee noted that cells are continually challenged by stress, and a swift response can
mean the difference between life and death. "Hinging the induction of stress-related
genes to self-cutting RNAs seems highly adaptive," she said. "No new synthesis of
gene products would be required and the critical event would instead be the recruitment


http://www.massgeneral.org/default.aspx
https://phys.org/tags/transposable+elements/

of a protein factor, EZH2, that already exists inside cells and stands ready to be
mobilized."

The findings may have important clinical implications for helping the body to respond
to stress, such as during the development of infections, cancer or autoimmune disease.
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