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Abstract: Globally, cancer is an important health problem worldwide, and has become one modern
medicine’s most serious problems to prevent, diagnose, and treat. Many types of cancers still have
non-negligible mortality rates, and new treatments need to be developed for them. This study aimed
to elucidate cancer mechanisms and facilitate cancer treatment and prevention. The ideal
temperature for cancer growth is 35°C; however, conditions were not consistent with chromosomal
instability, loss of alleles of tumor-suppressor genes, abnormal DNA methylation, and collagen
phagocytosis, which are known causes of cancer. In addition, when cancer develops, white blood
cells attack the cancer tissue and remove it; however, as the decrease in body temperature drops,
leads to a reduction in the immune potential of the white blood cells. Based on previous papers, this
study focused on aimed to determine the effects of the low-temperature environment of 35°C, the
temperature at which cancer is most likely to proliferate, and changes in adenosine triphosphate
(ATP) levels. The study revealed that Therefore, the causes of cancer is caused by include
chromosome fusion that occurs occurring due to the impaired DNA topoisomerase Ila proliferation
and primary cilia rotation due to resulting from decreased intercellular adhesion.

Keywords: carcinogenesis; collagen; metabolism; primary cilia; temperature sensitivity;
mitochondria

Introduction

Cancer has multiple etiologies, and although certain causes have been discovered, no clear cause
has been identified in all cases. Therefore, this study summarized the typical etiologies of cancer.

+ Cells have cancer-suppressor genes, —p53 and Rb, which maintain their function if any one
of the two alleles in the cell is normal. However, the first step in carcinogenesis is often associated
with the loss of tumor-suppressor genes because this may occur through the loss of two alleles, which
prevents the tumor-suppressor genes from functioning. The loss of heterozygosity and chromosome
number abnormalities are caused by chromosome instability, which occurs when a part of a
chromosome is torn, and disengages and fuses with another chromosome during cell division and
1%—2% of genes pass only one of the two alleles to the daughter cells, which are known to be typically
involved in carcinogenesis [1,2].

- DNA methylation is an important process that is involved in the regulation of gene expression
and gene inactivation; however, genome-wide hypomethylation and localized DNA methylation
abnormalities occur in cancer cells, and genome-wide hypomethylation induces chromosomal
instability and promotes tumorigenesis such as in cases of lymphomas. In addition, in local
hypermethylation, hypermethylation of the CpG island promoter region of a tumor-suppressor gene
induces the silencing of the downstream genes. Therefore, hypomethylation of the entire genome and
hypermethylation of the CpG island promoter region of the tumor-suppressor genes for some reasons
were reported to adversely affect the chromosomes and are were involved in carcinogenesis [3,4].

» Collagen is a major component of the extracellular matrix and is also involved in cell division,

growth, and motility. However, cancer cell growth is impeded by collagen, which forms the tissue
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skeleton. Urokinase plasminogen activator receptor-associated proteins on the cell surface of
fibroblasts are necessary for cellular collagen adhesion, collagen phagocytosis, and subsequent
degradation by lysosomes, and cancer cells are responsible for the collagen phagocytosis via
urokinase plasminogen activator receptor-associated proteins. Cancer cells have low levels of
interaction with the extracellular matrix and proliferate in tissues with denatured collagen [5,6].

On the other hand, the following factors were involved in cell division.

* Mitochondria play a central role in ATP production; however, the abundance of mitochondria
decreases with age [7,8].Mitochondrial DNA is damaged by reactive oxygen species, and the
mitochondrial respiration rate of cells in people aged >75 years is approximately half that of those
aged <40 years [9]. Moreover, the mitochondrial inner membrane contains a type of heme protein,
called cytochrome c. Increase in the intracellular calcium ion concentration leads to the release of
cytochrome c from the mitochondria by stimulating mitochondrial permeability transition pore
opening. The small amount of released cytochrome c interacts with the IP3 receptor on the
endoplasmic reticulum membrane and releases calcium from the endoplasmic reticulum. Calcium,
whose concentration is increased by this process, causes a massive release of cytochrome ¢, which
forms a positive feedback loop and continues to be released from the endoplasmic reticulum until
the amount of calcium becomes cytotoxic [10,11]. Cytochrome c released into the cytoplasm activates
caspase-9 (cysteine protease), which in turn consequently activates caspases-3, caspase-6, and
caspase-7, ultimately causing apoptosis and contributing to cell death. However, cancer cells are
known to evade this pathway [12].

* Oncogenes include tumor-suppressor genes such as p53 and p16, approximately 100 proto-
oncogenes exist on the chromosomes of normal cells before becoming oncogenes, and these two are
called cancer-related genes. Cancer cells have no mitotic limitations, stem cells are known to be
activated, the cancer suppressor gene p16 maintains higher self-renewal capacity in the stem cells of
pl6-deficient mice than in wild-type mice of the same age, and cancer progresses when the cancer
suppressor gene p53 is inactivated. Proto-oncogenes do not exist to make cells cancerous. However,
the products of proto-oncogenes, along with collagen, encode proteins involved in cellular activities
such as adhesion of neighboring cells in the extracellular matrix, cell cycle, apoptosis, and DNA repair,
which mutate with age [13].

* Mammalian cells contain primary cilia, i.e., cell organelles that control cell proliferation, but
act as a site of signal transduction [14]. Primary cilia disappear in many cancer cells, which are
believed to be caused by cancer cells that do not transition to the quiescent phase [15]. Conversely,
primary cilia are required in medulloblastoma and basal cell carcinoma induced through the
activation of mutants of Smoothened (SMO), an activator of hedgehog signaling [16]. Cancer cells
have an abnormal number of centrioles, and the deletion of Plk4, STIL, and HsSAS-6—three proteins
responsible for centriole replication—results in the absence of daughter centrioles, whereas the
overexpression of the genes results in the formation of multiple daughter centrioles at once [17-19].

+ It was known that the cell membrane has two types of ion transport mechanisms: active
transport, which uses ATP to transport ions against a concentration gradient to maintain a potential
difference between inside and outside the cell, and passive transport, which does not use ATP and is
driven by the concentration difference of substances [20].

* Mouse DNA topoisomerase Ila is mutagen-treated and introduced into a yeast DNA
topoisomerase Ila disruptant strain via the plasmid shuffle method, temperature sensitivity may be
observed, with growth at 28°C but no growth at 35°C, and almost no growth at 37°C [21]. The
temperature sensitivity of DNA topoisomerase Ila is caused by a decrease in enzyme activity, not a
decrease in protein. DNA topoisomerase Il uses its energy in the presence of ATP during DNA
replication to simultaneously cleave two DNA strands and change the positive superhelix into a
negative superhelix form by rotating the strongly wound DNA. In cell division too, chromosomes
are separated by the simultaneous cleavage of two strands of DNA and the passage of another two
strands of DNA between them as the chromosomes are separated into daughter cells [22].
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Reports have indicated that carcinogenesis is caused by various factors, such as chromosomal
instability and DNA replication errors, and collagen degeneration is involved in cancer growth.
However, it is to be noted that they did not take into account metabolism and body temperature,
even though it is known that cancer grows best at 35°C [23].

Cancer cells are known to overproduce the nuclear protein HSP90 [24]. By binding to ATP,
HSPI0 stabilizes cancer-associated proteins as a molecular chaperone and contributes to cancer cell
proliferation.The heat that creates body temperature is generated by the process of ATP synthesis
and breakdown, so at hypothermia of 35°C, the amount of ATP is low, so even taking into account
the high amount of HSP90 in the nucleus during carcinogenesis, had to also consider changes in the
amount of ATP because HSP90 is also present in normal cells [25,26].

Regarding cancer growth, we considered that carcinogenesis and cancer growth are related
because when immune cells, such as white blood cells function normally at a body temperature of
236.5°C, cancer cells are attacked and cannot grow [27,28].

Therefore, if it was possible to verify how the decrease in proteins and enzymes and changes in
their activity due to the decrease in body metabolism and body temperature in a low-temperature
environment (35°C) could cause cell mutation and how it affects cancer, results could be useful in the
development of cancer treatment.

Methods and Materials

Investigation of activity capacity and urine values using mice

By comparing the number of hamster wheel rotations, body weight, and weekly average of
urinary inorganic phosphate and pH in cancer mice(BALB/c) and usually mice(BALB/c) until death,
we investigated changes in the activity of and aging mitochondria to synthesize adenosine
diphosphate(ADP) into ATP investigate.

Comparison of hamster wheel number of revolutions can be used as an indicator of
mitochondrial activity and basal metabolism, since higher physical activity tends to lead to higher
metabolism [29], while comparison of body weight can be used as an indicator of aging, since protein
intake and muscle mass tend to decrease in older people [30].

Also, the kidneys are also responsible for maintaining a constant pH level by removing inorganic
phosphate and pH from the blood into the urine [31,32]. It is known that kidney function declines
with age, and the increase or decrease in inorganic phosphate in urine can be used as an indicator of
the activity of the body’s mitochondria or the synthesis of ATP from inorganic phosphate and ADP
through anaerobic respiration, while an increase or decrease in urine pH can be used as an indicator
of metabolism, as acid is released into the blood when nutrients are metabolized.

Ethical review of animal experiments: Even for research using mice, we conducted ethical review
of animal experiments as stipulated in the Declaration of Helsinki, and prepared research plans that
took into consideration the necessity of the experiments and the welfare of the animals.

(Identification code A-1, approval date December 2012 _25th, Animal Experimentation
Committee)

Results

The results of an investigation of activity capacity and urine values using mice.

Cancer mice (Figure 1a) used individuals who developed skin cancer at 45 weeks after birth and
died at 69 laps after birth, while usually mice died at 97 weeks after birth and were used for
comparison.
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Fig.1
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Figure 1.

The number of revolutions of the hamster wheel in cancer mice decreased greatly at 39 weeks,
and the number of revolutions was extremely low after 49 weeks, while the number of revolutions in
usually mice decreased slowly until death at 69 weeks (Figure 1b).

Comparing the weights, the cancerous mice show a severe increase or decrease in weight after
skin cancer and an extreme decrease in weight just before death, while the usually mice show a
gradual decrease in weight shortly before death (Figure 1c).

The ppm of inorganic phosphoric acid in 1 ul of urine showed that the highest value in cancer
mice was measured at 50 weeks after skin cancer and was slightly higher immediately before death,
but the highest value and the value immediately before death in usually mice were not much different
from those in cancer mice (Figure 1d).

Comparing the pH of urine, mice with cancer maintain a pH of 6.0-7.0, which is within the
standard value, until they die, but in normal mice, the pH becomes acidic at 5.0-6.0 69 weeks before
death. (Figure 1e).
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Discussion

When decrease in the number of mitochondria in the body occurs, it leads to a decrease in the
metabolism and body temperature decrease, and consequently, changes occur in enzymes, proteins,
and cell membranes. In addition, when cancer develops, there are cell organelles that undergo
mutations. Therefore, the present study considered the importance of the properties of DNA
topoisomerase Il and the structure of primary cilia to elucidate the mechanism of cancer as
intermediate steps in DNA replication.

The results from aging-related changes in mitochondrial function, cancer-related genes, cell
organelles, and anaerobic respiration present the mechanism of cancer considering that they are also
involved in the cells.

Mammalian cell membranes contain a Na+/K+-ATPase (sodium—potassium pump) that actively
transports sodium ions and hydrolyzes ATP to transport three intracellular sodium ions (Na+) out of
the cell and two potassium ions (K+) into the cell against a 10-fold or greater concentration difference
of >210-fold (Figure 2).

Fig.2
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Fig.2 Sodium potassium pump function
The sodium-potassium pump is a memhbrane protein present in all cell membranes that transports
three sodium ions from intracellular to extracellular and two potassium ions from extracellular to
intracellular in a single ATP hydrolysis. When this is reduced, the membrane potential is decreased.

and in neurons, neurctransmission is inhibited, affecting cell volume control

In normal cells, potassium ions are predominantly intracellular (98% intracellular, 2%
extracellular), whereas sodium ions are predominantly extracellular. However, as metabolism
declines and ATP is reduced, the ratio of passive transport, which is driven by differences in the
concentration of substances, increases, and ions flow through the cell membrane from higher to lower
concentrations.

Prokaryotic cells also have hair-like cell organelles called flagella that are propelled by hydrogen
ions, and eukaryotic cells, such as animals are thought to have evolved from prokaryotic cells (Figure
3). Eukaryotic cells also have primary cilia, which are descendants of have evolved from flagella and
growth only one per cell but, in animals, the primary cilia are immobile because the cells are attached
to each other by via an extracellular matrix.
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Fig.3
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Fig3  Structure of Flagella
Flagella are cell organelles in bacteria and other organisms whose main funection is to generate the
propulsive force necessary for swimming. The flow of hvdrogen ions is captured by the basal bodies at

the base and converted into rotational force to generate propulsive force and enable cell movement.

Proteins that make up the flagella of motile prokaryotes are transported from cells to the flagellar
tip by a protein transport apparatus, where they bind to the flagellar tip, and the construction of the
flagellum proceeds. This transport apparatus consists of six membrane proteins and three soluble
proteins, among which FliJ is the soluble protein essential for transport function. The three-
dimensional structure of Fli] closely resembles that of the y-subunit of the F-type ATP synthase in all
organisms, and the complex formed by Fli] and Flil is nearly identical to a part of F-type ATP synthase
in all organisms [33]. The presence of motor proteins in the cell wall of prokaryotes allows them to
synthesize ATP instead of moving the flagellum [34] (Figure 4).

Fig.4
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Fig4  Structure of the flagellar protein transport apparatus

The flagellar protein transport apparatus is a protein transport apparatus that makes the flagellum, a
bacterial cell organelle, and its three-dimensional structure, consisting of FIiH, Flil, and Flid, is very
similar to that of F-type ATP synthase.

FliJ functions as the axis of rotation, and hydrogen ions flow into the ring structure of FIil from

outside the cell, allowing the flagellum to rotate and synthesize ATP.
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The structure of the flagellar motor protein is as follows: The rotary portion of the flagellar motor
protein contains a passageway through which hydrogen ions flow, and when hydrogen ions flow
into the rotary portion because of differences in ion concentration and pass through the MotA
portion—one of the proteins that form the flagellar motor —the MotA changes shape or moves [35],
and this force is transmitted to the motor shaft and is used as the driving energy for ATP synthesis
by rotating the shaft using the flow of hydrogen ions, similar to a water wheel using water flow
(Figure 4).

Prokaryotic flagella have a 9 + 2 structure (9 doublet microtubules surround 2 singlet
microtubules) and are motile, whereas the primary cilia of mammals such as humans have a 9 + 0
structure, are non-motile, and are present in all normal cells, except those of the blood cell lineage.
The functions of the primary cilia range from being biochemical elements, i.e., involved in the
secretion of growth factors, hormones, and neuropeptides, to being antennas for light, temperature,
gravity, and cells. Also, the microtubules are highly acetylated and stabilized.

Additionally, mammalian primary cilia rotate from the right to the left in the early fetal period
as a result of the water flow into a depressed area called the motile node [36], which causes the
rotation of the primary cilia from the right to the left, resulting in the flow of body fluids. In response
to this stimulus, the signaling factors Nodal and Lefty, which define the left side of the body, are
induced, breaking symmetry and forming a left-right axis, producing asymmetrical organs [37-39]
(Figure 5).

Fig.5
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Fig5  Structure of Node Flow

A depressed area called a node forms transiently in early fetal life, where two types of cilia are present:
dyvnamic and immobile cilia.

Water current flows into the dynamic cilia, and by sensing the positional information of the head and
tail and positioning the Dvl protein caudally, the basal body is moved caudally, causing the cilia to
rotate to the right. resulting in a leftward water flow called nodal flow.

On the other hand, immohile cilia are present around the dvnamic cilia and function as antennas.

The motility of the nodal cilia is attributable to Cfap53, which is present in axonemes and binds
the outer arm dynein, which drives the cilia, to the axonemes thus, Cfap53 expression is strictly
limited to cells with motile cilia [40]. The rightward rotation of cilia is caused by occurs when the
basal body being is biased caudally in nodal cells, and nodal cells sense the head-tail position
information and position the Dvl protein caudally, moving the basal body to the caudal side, which
results in the cilia caudal tilting [41].

Furthermore, cells are attached to each other by extracellular matrix [42,43] (Figure 6a), but when
metabolism decreases, it suggests that the slower speed of translation from the proto-oncogene
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reduces the amount of protein and collagen in the proto-oncogene and creates intercellular spaces in
the extracellular matrix, which allows space for primary cilia to rotate, similar to the depressed state
of nodal cells during the fetal stage. The basal body of the primary cilium is connected by fixing the
axoneme, and the basal body has a pinwheel-like structure derived from the appendage structure of
the mother centriole. When decrease in ATP decreases during active transport, which is—i.e., the
normal ion transport of the cell membrane—leads to an increase in the proportion of passive
transport increases, sodium ions flow in from the extracellular matrix similar to flagellum movements
in prokaryotes, and rotate the basal body like a waterwheel. (Figure 6b).

Fig.6
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Fig. 6(a) Extracellular matrix of normal cells

Extracellular matrix is a general term for substances that fill spaces between cells, and plavs a role of
a physical support and a scaffold for substrate adhesion It also plays an important role in regulating
transport of substances and signal transduction.

Fig. 6(b) Extracellular matrix in case of reduced metabolism

Metabolism declines and substances in the extracellular matrix decrease. creating gaps between cells,
leading to a decline in various physiclogical functions such as reduced nutrition, excretion of

metabolites, oxygen supply. and signal transduction.

This suggests that the Dvl protein and the signaling factors Nodal and Lefty that regulate the
left side are highly expressed in cancer cells, so that the primary cilia of normal cells rotate from right
to left and become cancerous [44,45]. In addition, overexpression of Plk4, STIL, and HsSAS-6, which
control centrosome replication in cancer cells, results in the concomitant formation of multiple
daughter centrioles, which implies that primary cilia rotation is involved in gene regulation (Figure
7a).
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Fig. 7(a) Structure of carcinogenesis

Dwl proteins are a family of proteins involved in the Wnt signaling pathway and have been implicated
in cancer growth and metastasis.Nodal and Lefty are signaling and growth factors that determine
left-right asymmetry in embryonic development and are involved in cancer growth and metastasis.
Gaps in the extracellular matrix and a deecrease in intracellular ATP due to mitochondrial depletion
cause an imhalance in active transport and a switch to passive transport, allowing sodium ions from
outside the cell to enter the cell and affect centrosomal appendage structures, causing the primary
cilia to rotate.

This structure is also the same as the nodal cilia, and may create an organ with left-right asymmetry.
Fig. 7(b) Structure of Cancer Metastasis

Tunnel nanotubes are thin tubes that connect cells and exist in two types: one transports only actin,
the other transports cell organelles, including mitochondria.

Cancer cells have few mitochondria, and when thev are connected to neighboring normal cells via
tunnel nanotubes, the number of mitochondria is temporarily reduced because mitochondria are often

transferred from normal cells.

Furthermore, mitochondria are known to move between adjacent cells via tunneling nanotubes
not only in normal cells but also in cancer cells [46,47]. One possible cause of cancer erosion is the
transfer of mitochondria from normal cells to cancer cells, resulting in decreased mitochondria in
normal cells, which may lead to decreased metabolism and rotation of primary cilia (Figure 7b).

Considering that age-related changes in mitochondrial function and hypothermia due to low
metabolism affect proteins and enzymes, we are proposing a carcinogenic mechanism.

In the early stages of mammalian DNA replication, the double helix of DNA needs to be
unwound, and DNA helicases use ATP to unwind it into single-stranded DNA. However, in the 5’ to
3" direction of DNA synthesis, DNA is too tightly wound, resulting in a positive superhelix.
Therefore, a longer positive superhelix indicates greater resistance to unwinding, and it stops the
replication fork (Figure 8a). For ensuring that DNA replication proceeds smoothly, the positive
superhelix must be neutralized by winding the DNA to introduce a superhelix in the opposite
direction (negative superhelix) into the DNA [48]. This can be achieved using the DNA topoisomerase
I, which is expressed evenly in the nucleoplasm during mitosis and is required to neutralize the
positive superhelix by breaking one of the two DNA strands without the need for ATP, which allows
the other strand to pass between the breaks and changes the linking number by one when the breaks
rejoin [49,50] (Figure 8b).



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 March 2024 d0i:10.20944/preprints202403.0985.v1

11

Fig.8
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Fig 8(a) positive superhelix

DNA helicase dissolves hydrogen bonds between bases with the energy obtained from the hydrolysis of
ATP and GTP and proceeds to neutralize the positive superhelix. after which DINA polvmerase
replicates DINA in two different structures: lead and lag strands.

Fig. 8(b) Positive super helix - 1 change in linking number

As DNA helicase untwisting progresses, the torsion of the positive superhelix strengthens and stops
the progression of replication fork progression.

DNA topoisomerase [ does not use ATP. but instead breaks only one strand of the DNA duplex and
changes the linking number by one by neutralizing the positive superhelix by recombining it.

Fig. 8(c) Positive super helix - 2 changes in linking number

As DNA helicase untwisting progresses, the torsion of the positive superhelix strengthens and stops
the progression of replication fork progression.

DNA topoisomerase ITa uses ATP to break both DINA duplexes and recombine them to neutralize the

positive superhelix and change the linking number by two.

The role of DNA topoisomerase I can be supplemented by DNA topoisomerase Ila [51,52]. This
enzyme is highly expressed during mitosis and is required, in the presence of ATP, to simultaneously
break and rotate two DNA strands. The DNA topoisomerase Ila changes the number of linkages by
two when the breaks rejoin and neutralizes the positive superhelix (Figure 8c).

These observations indicated that after DNA helicase uses ATP to unwind the DNA double helix
at the start of DNA replication, ATP is temporarily low; however, during the growth phase, DNA
topoisomerase Ila is used owing to the abundance of ATP, and two DNA strands are cut
simultaneously to achieve rapid replication. However, after the growth phase, DNA topoisomerase
I is used because of the decrease in ATP, and it is possible that only one of the two DNA strands is
cut, resulting in a decrease in the rate of DNA replication.

In addition, DNA topoisomerase Ila is expressed in dividing neural progenitor cells, and its
expression ceases as they differentiate. Instead, DNA topoisomerase IIf began to be expressed, and
it is required to activate the transcription of several genes whose expression was induced in neurons.

Once single-stranded DNA is formed by DNA helicase, daughter strand synthesis occurs
through the effects of DNA polymerase; however, after DNA replication, sister chromatids must be
separated. DNA topoisomerase Ila is responsible for this and the activity of DNA topoisomerase Ilx
which simultaneously cleaves two DNA strands in the presence of ATP and allows the passage of
another DNA strand between them is essential for the division and separation of sister chromatids in
decatenanization, which dissolves the entanglement (catenan) that occurs between two daughter
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duplex DNA strands after DNA replication [53]. In cases when the DNA topoisomerase Ila is
inhibition, the two replicated chromosomes cannot be separated, and if the genome that needs to be
distributed via cell division cannot be separated, cell division fails and chromosome fusion occurs
(Figure 9).

Fig.9
DNA topoisomerase lla

Fig 9 cancellation of Catenan

The catenan is a tangle of two DINA strands, and if it remains in this state, the DINA that has
completed replication cannot be distributed to daughter cells.

In order to complete DINA replication, it is necessary to resolve the catenan, and DNA topoisomerase
ITa is responsible for this DNA topoisomerase ITa uses ATP to decatenanization with the same activity
as untwisting positive supercoils.

In the absence of decatenanization, the DNA ean fuse together, causing chromosomal fusion and

chromosomal instability, a process that can lead to cancer.

This is suggesting to be the result of delayed chromosomal segregation of DNA topoisomerase
Il due to decreased ATP production from age-related mitochondrial depletion and loss of normal
function due to disruption or mutation of two alleles of DNA topoisomerase Ila. In addition,
temperature sensitivity may be observed when mouse DNA topoisomerase Ila is introduced into a
yeast DNA topoisomerase Ila disruptant strain by the plasmid shuffle method after mutagen
treatment.

Regarding the temperature sensitivity of DNA topoisomerase Ila, it can growth at 28°C but
cannot growth at 35°C and shows negligible growth at 37°C. However, this is not due to a decrease
in the protein of DNA topoisomerase Ila, it instead occurs owing to a decrease in enzyme activity.
Therefore, a temperature of 35°C, at which DNA topoisomerase Ila cannot growth at all, coincides
with the temperature at which cancer cells proliferate most, suggesting that a decrease in body
temperature due to a metabolic decline causes chromosome fusion because the DNA topoisomerase
Il cannot growth and chromosomes cannot be separated.

Conclusion

These facts suggested the possibility that etiology of cancer in mammals and other eukaryotes is
involves the decrease in the number of mitochondria, which leads to a decrease in collagen and the
products of the proto-oncogenes, which creates gaps between cell-cell attachments and allows the
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primary cilia to rotate, which consequently causes the primary cilia to rotate like node cilia that form
during fetal development. These changes cause generate asymmetrical water flow, which induces the
expression of Nodal and Lefty signaling factors that define the left side; however, in older adults, the
body temperature can be close to 35°C [54,55], which affects growth of the temperature-sensitive
DNA topoisomerase Ila. Furthermore, DNA topoisomerase Ilox takes longer to separate
chromosomes when ATP is low and cells divide with fused chromosomes without separation. As a
result, chromosomes are destruction forming cells with properties different from their original
nature, i.e., cancer, and the absence of apoptosis of cancer cells by mitochondria is suggested to be
the cause of cancer growth.

This is consistent with the results of an experiment comparing the weekly averages of number
of hamster wheel rotations, body weight, and urinary inorganic phosphate and pH in cancer and
usually mice, which showed that the hamster wheel turnover was temporarily lower in cancer mice
before skin cancer (Figure la) and that the increase and decrease in weight after skin cancer was
severe (Figure 1b), indicating that protein production is slowed down in a state of low metabolism.
However, there was no significant difference in inorganic phosphate in urine (Figure 1c), suggesting
that cancer mice may accumulate large amounts of lactic acid in their bodies because they synthesize
ATP through anaerobic respiration, or that inorganic phosphate in the body easily binds to calcium
ions, reducing their function, which is essential for muscle contraction.However, there is no
significant difference in inorganic phosphate in urine (Figure 1d), indicating that cancer mice
synthesize more ATP through anaerobic respiration, resulting in the production of more lactic acid
in the body and fatigue accumulation, but when comparing urine pH (Figure 1le), the usually mice
have a lower pH before death in life span, even considering kidney deterioration, indicating that the
blood is more acidic, which is an aging phenomenon.

In addition, new blood vessels must be regenerated for benign tumors in mammals and other
organisms to change into malignant tumors and metastasize [56]; however, no distant cancer cell
metastasis has been reported in plants even though they have leaf veins corresponding to blood
vessels, and because the primary cilia of plants have a structure without a central body, ions from
outside the cell flow in highly likely do not rotate the primary cilia, preventing cancer metastasis
[57,58].

In this study, by focusing on the primary cilia rotation and the properties of temperature-
sensitive DNA topoisomerase Ila, which are the mechanisms of carcinogenesis, we investigated the
previously reported chromosomal instability and loss of alleles of tumor suppressor genes, and were
able to mark the steps involved in carcinogenesis in greater detail than previous evidence such as
DNA methylation abnormalities and collagen phagocytosis. However, the effects of mitochondrial
depletion alone are limited to the prevention of carcinogenesis the future, research on the avoidance
of mitochondrial DNA damage associated with aging and treatment that promotes self-proliferation
of mitochondria is warranted to be effective. The above findings indicate that promoting metabolism
may lead to cancer prevention and treatment, and a result highlighting a decline in metabolism that
causes cancer in addition to DNA replication errors is very important, which has been conventionally
believed to be the cause of cancer.
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