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“Let me look into a human eye; it
is better than to gaze into sea or
sky; better than to gaze upon
God.”

— Herman Melville
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Figure 1. The main parts of the human eye represented on a cross-
section illustrated transversally.



SCLERA

The sclera is the opaque, fibrous, outermost layer of the human
eye that forms the “white” of the eye. Composed mainly of
collagen and some elastic fibre, it forms the protective,
supporting barrier of the eyeball and is continuous with the
cornea at the anterior of the eye and the dural sheath of the
optic nerve at the posterior of the eye. The sclera is mainly
made up of type 1 collagen fibres, forming highly dense and
rigid connective tissue. The reason that the sclera is white and
opaque while the cornea is transparent is that the collagen
fibres in the sclera are oriented in different directions while the
cornea’s collagen fibres are arranged in a parallel
conformation. However, despite their different orientations,
the collagen fibres of the sclera and cornea are continuous with
each other.

The thin, clear conjunctiva covers the anterior part of the
sclera (visible to the outside world), and the eye’s seven
extraocular muscles connect to the eyeball through the sclera.
Despite sometimes being confused with each other, there are
some key differences between the conjunctiva and the sclera
that must be highlighted. The conjunctiva is a thin, transparent
layer of tissue that covers the sclera and lines the eyes and
eyelids. It is a functional layer that is heavily involved in
maintaining the homeostasis of the tear film and protects the
eye from pathogens, staving off potential infections. The
sclera, on the other hand, serves a solely structural purpose as



it gives the eye rigidity and physical protection. Relative to the
other layers of the eye, the sclera is metabolically inactive as it
has a very limited blood supply. The entire layer is avascular
and receives only a small amount of nutrients from parts of the
choroid. It is merely a lifeless collection of collagen fibres that
maintains the spherical shape of the eye and protects it from
injury.

CHOROID

The choroid is the vascular, central layer of the eye that is
sandwiched between the retina and the sclera. It consists of
connective tissue that is composed of a dense network of blood
vessels (mainly capillaries) that supply oxygen and nutrients to
the retinal pigment epithelium (RPE) and the outer nuclear
layer of the retina. The choroid’s thickness ranges from 0.1 mm
to 0.2 mm, making it the thinnest of the human eye’s three
main layers.

The choroid shares the retinal pigment epithelial cells with
the retina. Similar to the iris, these cells contain the dark-
coloured pigment, melanin, which absorbs and filters natural
light to protect the neural layers of the retina and restricts
reflections within the eye that could potentially harm vision.
The innermost layer of the choroid is known as Bruch’s
membrane, a 5-layered structure which, in conjunction with
the retinal pigment epithelium, forms a compartment between



the retina and the choroid. This is an essential function
because any structural defect in either layer can cause the
growth of blood vessels from the choroid to the retina or vice
versa. The retina is of vital importance in the eye, as its absence
would make vision impossible. Thus, without the choroid
which constantly supplies the retina with oxygen and nutrients
through its dense network of blood vessels, the cells of the
retina would die and the retina would cease to function —
speaking to the vitality of the choroid in making vision
possible.

RETINA
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Figure 2. The neuroanatomy of the retina. In the retina, there are
1.2 million ganglion cells, 6 million cones and 120 rods spread
across 10 layers of cells and 6 unique cell lines that work to convert
light energy into electrical signals. These signals are gathered from
all the cells and transmitted to the visual cortex inside the brain’s
occipital lobe via the optic nerve.



The retina is arguably the most important, yet delicate, part of
the eye that enables vision. It’s a thin, light-sensitive layer of
tissue that covers approximately 65 percent of the back of the
eye. Fundamentally, the retina’s function is to receive light
that has been focused onto it by the cornea and the lens,
convert it into neural signals through photoreceptors, and
transmit these signals to the occipital lobe of the brain via the
optic nerve for visual recognition.

The retina consists of photoreceptors called rods and cones.
Rods are responsible for detecting low levels of light in dim
conditions, while cones are responsible for processing detailed,
colour vision. These photoreceptors are spread out all across
the retina — except for the porus opticus where the optic nerve
pierces the bulb of the eye, in which there are solely retinal
ganglion cell axons. The retina consists of a small region near
its centre known as the macula that contains the highest
concentration of light-sensitive cone cells and is responsible
for sharp, central vision.

The photosensitive layer is composed of several cellular
layers that work in coalition to convert light into visual
information in the form of electrical signals and send these
signals to the brain via the optic nerve (as can be seen in figure
3). It all begins in the outer nuclear layer where the nuclei of
rods and cones receive light from the surrounding
environment and convert the light rays into neural signals that
carry visual information. These neural signals then travel



through the axons of the rods and cones in the outer plexiform
layer to the nuclei of horizontal cells in the inner nuclear layer.
From there, the signals travel horizontally toward the bipolar
cells and are transmitted via neurotransmitters from the axon
terminals of the horizontal cells to the nuclei of bipolar cells.
The bipolar cells pick up the neural signals at their dendrites,
which then travel across their nerve axons to the amacrine cell.
The amacrine cells finally relay the neural signals to the
dendrites of ganglion cells which branch in the inner plexiform
layer — a particularly important region in the retina that is
composed of a dense reticulum of neurofibrils formed by
interlaced dendrites of retinal ganglion cells and the cells of
the inner nuclear layer, namely horizontal, bipolar, amacrine,
and Miiller cells (which provide anti-oxidative support for
photoreceptors and maintain the intactness of the blood-
retinal barrier). After receiving the neural signals at their
dendrites, the retinal ganglion cells transmit the signals
through their long axons all the way to the visual processing
centres in the occipital lobe at the posterior of the brain. The
axons of retinal ganglion cells essentially congregate at the
optic disc, where they become myelinated and collectively form
the optic nerve. Since the visual information is transmitted
over a relatively significant distance, it is encoded as strains of
action potentials (also known as neural impulses). These
neural impulses “jump” from one node of Ranvier —
unmyelinated regions in the axonal membrane between
Schwann cells — to another, accelerating neural transmission



along the optic nerve between the retina and the visual cortex.
Out of all structures in the human eye, the retina plays the
most complex and crucial role for enabling sight.

Retinal Blood Vessels

The retina is supplied with blood by a dense and delicate
network of blood vessels. The retinal blood vessels are basically
the central retinal artery (arteria centralis retinae) and vein
(vena centralis retine), as well as their accompanying
branches. The arteria centralis retinee and vena centralis
retinae perforate the optic nerve and enter the eye through the
optic disc (porus opticus), splitting into the superior (upper)
and inferior (lower) branches. The retinal blood vessels provide
blood to the inner retinal neurons, which is essential for them
to function effectively. Since most of the light entering the eye
is focused onto the macula in the central retina, most of the
blood that the retina is supplied with through the retinal blood
vessels nourishes the macula. Retinal blood vessels can be
damaged by diabetes, hypertension (high blood pressure) and
other physiological conditions, and are particularly susceptible
due to their delicacy. This is just one of the many important
reasons to maintain good cardiovascular health. The retinal
vasculature is rich and dense, supplying the capillaries that run
into and nourish neural tissue. Without them, the retina, and
thus vision, would not be able to function.



ANTERIOR SEGMENT STRUCTURES

CONJUNCTIVA

The conjunctiva is the thin, transparent, moist membrane that
covers the front of the eye and lines the inside of the eyelids. It
lubricates and protects the eye by the secretion of mucus and
tears, and also plays a significant role in immunosurveillance
by preventing the entry of microbes into the eye. Keeping the
inner surface of the eyelids moist and lubricated is important
so that they can open and close easily without friction, which
could irritate the eye. For the general health of the eye,
consistently protecting it from dust, debris and infection-
causing pathogens in the environment is also crucial, and this
protection can be achieved thanks to the conjunctiva. The inner
layer of the conjunctiva coats the inner surfaces of the eyelids
and is known as the palpebral conjunctiva, while the outer
layer of the conjunctiva which coats the outer surface of the eye
is known as ocular, or bulbar, conjunctiva. The most common
condition associated with the conjunctiva is conjunctivitis,



more colloquially known as “pink eye”, which is inflammation
of the lining of the conjunctiva.

CORNEA

The cornea is the thin, convex, transparent layer that covers
the anterior chamber, iris, and pupil of the eye. It is a tissue
that constitutes no blood vessels — the only one of its kind in
the body — and consists of a tear film on its outside which is
composed of 3 layers: the mucin layer, the aqueous layer, and
the lipid layer. The primary function of the cornea is to refract
light coming from outside into the eye through the pupil.
Approximately 2/3rds of the eye’s total refractive power comes
from the cornea (43 dioptres), however, unlike the lens, it can
not change shape for accommodation. The cornea ultimately
serves to protect the inside of the eye from particles in the
surrounding environment and plays a big role in refracting
incoming light rays.

ANTERIOR CHAMBER

The anterior chamber is a cavity located at the anterior part of
the eye which occupies the space between the cornea and the
iris. The anterior chamber is filled with a fluid called aqueous
humour, a transparent fluid that fills the space between the
crystalline lens and the cornea. Aqueous humour is produced



by the epithelium of the ciliary body, where it is secreted into
the posterior chamber and flows into the anterior chamber
through the pupil. The fluid is mainly composed of water and is
essential for the health of the eye. It nourishes the cornea and
lens with nutrition such as amino acids and glucose and also
works to ensure the stability of the pressure within the eye,
known as intraocular pressure (IOP).

PUPIL

The pupil is the circular opening of the eye through which light
enters. It is the contractile aperture at the centre of the iris, the
pigmented, adjustable diaphragm of the eye which adjusts the
size of the pupil to accommodate different levels of light that
enter the eye. Compared to a photographic lens, the pupil is
like the opening at the centre of the lens that admits light from
the surrounding environment, while the iris of the eye is like
the diaphragm of a camera which limits the aperture of the
photographic lens.

IRIS
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Figure 3. The position of the iris in relation to other anterior eye
structures visible to the outside world.

The iris is a pigmented and ring-shaped muscular structure
between the cornea and lens which encircles the pupil. It is a
thin, fibrous muscle that consists of connective tissue and is
primarily composed of two layers; the pigmented fibrovascular



layer known as the stroma, and behind that, the pigmented
epithelium layer. The iris is basically an adjustable diaphragm
that controls the amount of light that enters the eye through
the pupil. The iris does this by constricting to decrease the
diameter of the pupil in order to allow less light into the eye in
a brighter environment, or by dilating to increase the diameter
of the pupil in order to allow more light into the eye in a
dimmer environment. The iris consists of two smooth muscles
that work to achieve these actions: the sphincter muscle, which
plays a role in the constriction of the pupil, and the dilator
muscle, which plays a role in the dilation of the pupil. The iris
is famous for resembling the unique eye colour of an
individual. It receives this quality from a biological pigment
known as melanin. The more melanin an individual’s iris has,
the darker their eye colour, and the less melanin, the lighter
their eye colour (blue eyes, for instance). Without the iris, it
would be impossible to control the amount of light that enters
the eye and this could damage the retina, which is critical in
converting the controlled amount of light that it receives from
the outside environment into visual information.

POSTERIOR CHAMBER

The posterior chamber is a narrow cavity located behind the
peripheral part of the iris and anterior to the suspensory
ligaments of the lens and the ciliary processes. It is an



important structure involved in the circulation of aqueous
humour in the anterior segment of the eye. Specifically,
aqueous humour is produced by the epithelium of the ciliary
body and is secreted into the posterior chamber, from which it
flows through the pupil to enter the anterior chamber. The iris
divides the two chambers while the crystalline lens divides the
eye into the anterior segment, located anterior to the lens, and
the posterior segment, located posterior to the lens.

CRYSTALLINE LENS
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Figure 4. The optics of the human eye, governed by the convex
structures of the cornea and crystalline lens.

The lens, also known as the crystalline lens, is an important
structure in the eye that, along with the cornea, plays a critical
role in refracting light from the surrounding environment. It is
a transparent, crystalline, biconvex structure located behind
the iris and the pupil, perpendicular to the ciliary body. The
lens accounts for approximately 1/3 of the eye’s total refracting



power (18 dioptres). Unlike the cornea which sustains a static
shape, the lens is dynamic as it has the ability to change shape
and accommodate to refract light coming from objects at
varying distances. The lens is attached to and controlled by the
ciliary muscles and suspensory ligaments in the posterior
chamber. These two work in conjunction to change the shape
of the lens for accommodation and are responsible for making
the lens more spherical (increasing refractive power) to
accommodate light entering the eye from nearby objects, and
flattening the lens (decreasing refractive power) to
accommodate light entering the eye from distant objects. The
dynamic and flexible crystalline lens of the eye functions to
“fine-tune” the light refracted by the cornea and focus it onto
the retina to achieve a clear, high-definition image of the
surrounding environment.

CILIARY BODY

The ciliary body is part of the eye, located in the posterior
chamber, that connects the iris to the choroid (the eye’s blood
vessel-rich middle layer, sandwiched between the sclera and
the retina). It has three main functions: accommodation of the
lens, aqueous humour production and resorption, and
maintenance of the lens zonules for the purpose of anchoring
the lens in place. The ciliary body consists of the ciliary muscle,
a series of radial ciliary processes (from which the lens is



suspended by ligaments), and the ciliary ring, which adjoins
the choroid. The ciliary muscles are primarily responsible for
changing the shape of the lens for accommodation, and they
work in coalition with the suspensory ligaments in order to
achieve this. The suspensory ligaments connect the lens to the
ciliary body. They are made of a collection of zonular fibres,
which are connective tissues that anchor the “equator” of the
lens and the adjacent anterior and posterior surface of the lens
to the ciliary body as well as the ciliary section of the retina.
Together, they form the ciliary zonule, a ring of fibrous strands
connecting the ciliary body with the crystalline lens of the eye.
To make the lens more spherical to accommodate light
entering the eye from nearby objects, the ciliary muscles
contract, while the suspensory ligaments relax. On the other
hand, to flatten the lens to accommodate light entering the eye
from distant objects, the ciliary muscles relax, while the
suspensory ligaments contract.



POSTERIOR SEGMENT STRUCTURES

VITREOUS BODY

The vitreous body is the clear gel that fills the space between
the lens and the retina of the eyeball of humans and other
vertebrates. The vitreous body consists of a transparent
gelatinous tissue called the vitreous humour. 99% of vitreous
humour is composed of water and the remaining 1% is a
mixture of collagen, various proteins, salts and sugars. The
vitreous humour performs a vital role in protecting the eye as it
helps the eye sustain its spherical shape, filling the hollow
centre of the eyeball. The vitreous humour also comes in
contact with the retina (the tissue at the back of the eye that
acts like the film of a camera), keeping the essential light-
sensitive layer of the eye from detachment.

MACULA/FOVEA



The macula, also known as the macula lutea, is a small region
located near the centre of the retina, the light-sensitive layer
of the eye. It is a yellowish, oval-shaped area that surrounds
the fovea, also known as the fovea centralis. Together, the
macula and fovea form the region of keenest vision in the
retina as it gives us the ability to see the quality “20/20” vision
and provides the finest colour vision. The fovea is a tiny pit in
the retina aligned with the central axis of the lens, whereas the
macula is a larger area including and surrounding the fovea.
The fovea contains about 4,000 tiny, densely packed cones (no
rods, however) and produces the highest visual resolution (also
known as visual acuity). It is essentially part of the retina that
is responsible for sharp, detailed central vision (also known as
foveal vision), which is necessary for tasks such as reading,
driving, and any other activity for which visual detail is of high
importance. Cones are photoreceptor cells that are responsible
for detecting and distinguishing colour and detail. Since the
fovea centralis has a very high concentration of cones, this is
the reason why it provides the highest visual acuity.

OPTIC DISC

The optic disc, also known as the blind spot of the eye, is a tiny
region located at the porus opticus, where the optic nerve
connects to the bulb of the eye. The optic disc is known as the
blind spot because there are no retinal photoreceptor cells



located in the region. Consequently, when light rays enter the
eye and come in contact with the optic disc since there are no
photoreceptors to convert the light rays into electrical signals
for visual processing, a small part of your visual field would be
impaired. However, the visual cortex in the occipital lobe of the
brain compensates for this blind spot in the visual field. The
occipital lobe translates the electrical impulses that it receives
from the eye into vision. When it receives visual information
from a specific object or place, that information is recorded
and saved as visual memory. Therefore, using this visual
memory, the brain compensates for what you can’t see due to
the blind spot in your visual field.

OPTIC NERVE
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Figure 5. The optic nerve as part of the broader neural
transmission system between the eye and the occipital lobe. The
light that enters our eyes from the left side of our visual field is
processed in the right hemisphere of the brain while the light that
enters our eyes from the right side of our visual field is processed in
the brain’s left hemisphere. This ‘crisscrossing of visual fields’,
which takes place at the optic chiasma, results in a flipped image —
which the brain automatically corrects.

The optic nerve is the main nerve that connects the retina of
the eye to the occipital lobe (also known as the visual cortex)



located at the rear of the brain. The optic nerve connects to the
retina at the optic disc, also known as the blind spot (no
photoreceptors are found here). It is the second cranial nerve*,
also known as cranial nerve II. The main function of the optic
nerve is to transmit visual information from the retina of the
eye to the vision centres of the brain, located in the occipital
lobe, through electrical impulses. These electrical impulses are
generated by the photoreceptor cells of the retina and “carry”
visual information, which is transferred by the axons of retinal
ganglion cells to the visual cortex. In the visual cortex, the
information for the flat, two-dimensional images carried by
the electrical impulses from the retina is used to construct
three-dimensional images to help us visually perceive the
environment around us. Specifically, visual features such as
colour, line, shape, texture, pattern, tone and size are carefully
analyzed and put together to help us develop depth perception
and view the world in three dimensions. This entire visual
transmission and processing system occurs at a shockingly
rapid speed. According to a team of neuroscientists from the
Massachusetts Institute of Technology (MIT) in Cambridge,
Massachusetts, the human brain is able to process entire
images that the eye sees in as little as just 13 milliseconds.

*The cranial nerves are 12 pairs of nerves that connect the brain to
different parts of the head, neck, and torso. Each is named after its
structure or function and has a corresponding Roman numeral



between I and XII. This number is based on their location from the
anterior to the posterior section of the head/neck/torso.

Since the image that is projected onto our retinae is originally
upside down, the neurons in the occipital lobe “flip” the image
right-side up so that we perceive the world in the correct
orientation. Each human optic nerve contains between 770,000
and 1.7 million nerve fibres. Specifically, these nerve fibres are
the axons of retinal ganglion cells which project out from the
inner plexiform layer of the retina. In the fovea, these ganglion
cells connect to as few as 5 photoreceptor cells while in other
areas of the retina, they connect to thousands of
photoreceptors. The optic nerve allows us to make sense of
what we are seeing, and without it, even if the eyes are healthy,
vision would not be possible.
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THE SEVEN EXTRAOCULAR MUSCLES



Figure 6. The seven extraocular muscles of the eye. | Labelled on
Human Anatomy Atlas 2023

The extraocular muscles are a set of seven muscles
surrounding the bulb of each eye that control the eyes’
movements. They each originate at a particular structure
posterior to the eyeball and are innervated by one of three
cranial nerves (III, IV, or VI). There are four rectus muscles that



move the eyes in the four cardinal directions, two oblique
muscles that move the eyes inwards and outwards as well the
four cardinal directions in conjunction with the rectus muscles,
and the levator palpebrae superioris which has the sole
function of raising the upper eyelid. Below is an overview of
each extraocular muscle outlining its origin, innervation, and
function.

Superior Rectus

e Origin: annulus of Zinn

e Innervation: superior division of the oculomotor nerve
(cranial nerve III)

e Function: elevation, adduction, and intorsion of the
eyeball

Inferior Rectus

¢ Origin: annulus of Zinn

e Innervation: inferior division of the oculomotor nerve
(cranial nerve III)

e Function: depression, adduction, and extortion of the
eyeball

Medial Rectus

e Origin: annulus of Zinn
e Innervation: inferior division of the oculomotor nerve
(cranial nerve III)



e Function: adduction (medial movement - towards the
midline of the body) of the eyeball

Lateral Rectus

e Origin: annulus of Zinn

e Innervation: abducens nerve (cranial nerve VI)

e Function: abduction (lateral movement - away from the
body) of the eyeball

Superior Oblique

¢ Origin: sphenoid bone

e Innervation: trochlear nerve (cranial nerve IV)

e Function: depression, abduction, and intorsion of the
eyeball

Inferior Oblique

e Origin: maxillary bone

e Innervation: inferior division of the oculomotor nerve
(cranial nerve III)

e Function: elevation, abduction, and extortion of the
eyeball

Levator Palpebrae Superioris

e Origin: sphenoid bone
e Innervation: oculomotor nerve (cranial nerve III)
e Function: elevation of the upper eyelid



THE LACRIMAL APPARATUS




Figure 7. The main structures of the lacrimal apparatus. | Labelled
on Human Anatomy Atlas 2023

The lacrimal apparatus is a complex system of glands, ducts,
and tissues responsible for the production, secretion, and
drainage of tears. Tears are essential for maintaining the
health and function of the eyes as they provide lubrication,
nourishment (essential nutrients and oxygen), and protection
against pathogens and thus infection thanks to the enzymes
and antibodies present inside them. The lacrimal apparatus is
composed of several components, each with a specific function
that contributes in some way to the unwearied system of tear
generation and circulation.

The main components of the lacrimal apparatus include the
lacrimal gland, the accessory lacrimal glands, the lacrimal
canaliculi, the lacrimal sac, and the nasolacrimal duct. The
lacrimal glad, located in the upper outer corner of the eye
socket, is the primary producer of tears. The gland is divided
into two parts: the orbital and palpebral portions. The orbital
portion is responsible for producing basal tears, while the
palpebral portion produces reflex tears in response to irritation
or emotional stimuli.

The accessory lacrimal glands are small glands located in
the conjunctiva, the thin membrane that covers the sclera of
the eye and the inner surface of the eyelids. These glands



produce small quantities of tears that supplement the larger
tears produced by the lacrimal gland.

The lacrimal canaliculi are tiny channels that drain tears
from the eye’s surface into the lacrimal sac. There are two
canaliculi in each eye, one in the upper eyelid and one in the
lower eyelid. The canaliculi are lined with specialized cells
called epithelial cells that help propel tears toward the lacrimal
sac.

The lacrimal sac is a small, pear-shaped structure located in
the lacrimal fossa, a depression in the bone near the nose. The
lacrimal sac’s function is to collect tears from the canaliculi
and empty them into the nasolacrimal duct.

The nasolacrimal duct is a narrow tube that connects the
lacrimal sac to the nasal cavity. The duct begins at the inferior
end of the lacrimal sac and passes through a bony canal known
as the nasolacrimal duct canal, which opens into the inferior
meatus of the nose. Tears that are not absorbed by the eye’s
surface flow into the nasolacrimal duct and are eventually
drained into the nose and throat. This is why when you cry you
tend to develop a runny nose and swallow some salty tears.
However, it is all worth it considering the crucial role that the
lacrimal apparatus plays in keeping our eyes healthy through
the constant production and circulation of tears.
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THE USE OF
HYPOMETHYLATING AGENTS AS
A THERAPEUTIC AGAINST DNA
HYPERMETHYLATION IN ccRCC

MOCK NIH GRANT PROPOSAL BY AMIRALI BANANI




The Use of Hypomethylating Agents As A Therapeutic
Against DNA Hypermethylation In ccRCC — A mock grant
proposal for the National Institutes of Health written by
Amirali Banani
https://www.amazon.ca/Hypomethylating-Agents-
Therapeutic-Against-Hypermethylation-
ebook/dp/BoBSTGWZDS8/ref=sr 1_2?
keywords=Amirali+Banani&qid=1675748060&s=digital -
text&sr=1-2

Many research studies have demonstrated that DNA
hypermethylation is linked to the development of clear cell
renal cell carcinomas (ccRCC) by the transcriptional silencing
of important tumor suppressor genes known as Von Hippel-
Lindau (VHL). The results of these studies led me to ask the
question, “could hypomethylating agents be wused to
demethylate the hypermethylated H3K4me1 marks of VHL
tumor suppressor genes to reactivate the transcriptional


https://www.amazon.ca/Hypomethylating-Agents-Therapeutic-Against-Hypermethylation-ebook/dp/B0BSTGWZD8/ref=sr_1_2?keywords=Amirali+Banani&qid=1675748060&s=digital-text&sr=1-2

activity of these genes?”. This is the question that this entire
proposal is based on. Following a guided approach that
involves testing methods such as MeDIP, RT-qPCR, and
Western Blotting to uncover the precise molecular mechanisms
by which hypomethylating agents reactivate VHL genes, this
mock NIH Grant Proposal essentially serves as a template for
potential areas of research into this topic and approaches that
can be taken to determine the efficacy of hypomethylating
agents in suppressing the further development and
progression of ccRCC. If successful, this epigenetic-based
therapeutic technique could potentially be the first plausible
cure for advanced stages of the malignancy.

AMIRALI BANANI

FORCES
OF
EVOLUTION

A GUIDE TO THE ELEMENTAL FORCES
THAT DRIVE EVOLUTIONARY PROCESSES



Forces of Evolution — A guide to the elemental forces that
drive evolutionary processes
https://www.amazon.ca/Forces-Evolution-elemental -
evolutionary-processes-ebook/dp/BoOBSRXYNV/4 /ref=sr_1_1?
keywords=Amirali+Banani&qid=1675748060&s=digital-
text&sr=1-1

Have you ever paused to ponder what accounts for the
immense biological diversity that can be seen on Earth? Or
have you ever wondered why certain organisms survive and
pass on their genes to the next generation while others do not?
These questions can be addressed by Evolution, a seemingly
subtle yet powerful natural phenomenon that has affected
nearly every species that has ever existed throughout the


https://www.amazon.ca/Forces-Evolution-elemental-evolutionary-processes-ebook/dp/B0BSRXYNV4/ref=sr_1_1?keywords=Amirali+Banani&qid=1675748060&s=digital-text&sr=1-1

evolutionary history of Earth and is constantly at play in all the
ecosystems of the planet. Evolution is not a single force, but
rather an agglomeration of forces — most prominently genetic
mutations, Natural Selection, and Artificial Selection — that
altogether drive change in species. Each of these forces are
essentially based on the science behind the inheritance of
genes and how the genotypes of an organism determine its
phenotypic characteristics. Throughout the evolutionary
history of Earth, Natural Selection has directly influenced the
differential survival and reproduction of organisms as a result
of changes in DNA due to mutations, favouring particular traits
over other ones which has resulted in the survival of certain
species and the death of others. While most of Evolution is and
has been influenced by natural forces, the development of Gene
Editing and Genetic Engineering techniques (such as CRISPR)
by humans is granting us the power to artificially influence the
evolution of species. Through Artificial Selection, we can
modify or create new genes to increase the frequency of
desirable traits in organisms to suit our necessities — or
possibly even solve the current extinction crisis. Whether you
are keen to learn more about the mechanisms behind genetic
mutations or the processes underlying Natural and Artificial
Selection, or if you are simply seeking to expand your
knowledge on Evolution, this book has it all covered!



THE FOUNDATIONAL

CONCEPTS OF PROTEIN

AN INSIGHT INTO THE MOLECULES THAT BUILD
AND OPERATE THE INNER WORKINGS OF LIFE

AMIRALI BANANI



The Foundational Concepts of Protein — An insight into the
molecules that build and operate the inner workings of life
https://www.amazon.ca/Foundational-Concepts-Protein-
molecules-workings-ebook/dp/BoBSSGF19Q/ref=sr_1_5?
keywords=Amirali+Banani&qid=1675748060&s=digital-
text&sr=1-5

Protein are truly wonderful biological molecules that construct
nearly every cellular component of every cell of every living
organism that exists on Planet Earth. They are the ultimate
products of the Central Dogma of Molecular Biology and are
synthesized as a result of the complex processes of
Transcription and Translation. Proteins come in a variety of
shapes and sizes which enables them to perform a plethora of
functions in the bodies of organisms, from sending chemical
signals between cells to catalyzing chemical reactions. This
variety in structure and function ultimately stems from the
fundamental sequence and arrangement of amino acids, the
monomers of proteins. Although DNA — the vital molecule
that serves as the basis for most life on Earth — is required to
manufacture protein in cells, protein itself actually came
before DNA in the evolutionary timeline of life on Earth.
Consequently, DNA, and therefore life, can not exist without
protein. This book explores the fascinating world of proteins,
including how they are synthesized, their structural levels, and


https://www.amazon.ca/Foundational-Concepts-Protein-molecules-workings-ebook/dp/B0BSSGF19Q/ref=sr_1_5?keywords=Amirali+Banani&qid=1675748060&s=digital-text&sr=1-5

the different functions that they perform to keep organisms
functioning optimally.

AMIRALI BANANI

A COMPREHENSIVE
OVERVIEW OF
GENERAL FUSION

AN INSIGHT INTO THE FUSION
LAB THAT CAN TRANSFORM
HOW WE POWER OUR PLANET



A Comprehensive Overview of General Fusion — An insight
into the fusion lab that can transform how we power our
planet

https://www.amazon.ca/Comprehensive-Overview-General-

Fusion-transform-ebook/dp/BoBST87RNZ/ref=sr_1_3?

keywords=Amirali+Banani&qid=1675748060&s=digital -
text&sr=1-3

Our world is facing an energy crisis like no other as the global
population continues to grow at an unprecedented rate and
nonrenewable energy production is becoming more and more
unsustainable. Consequently, the need to generate clean,
sustainable, renewable energy is more crucial than ever before
— something that can be achieved with the development of
commercially and economically viable nuclear fusion power
plants. This is exactly the reason why the company General
Fusion was built — to allow the implementation of electricity
generation using fusion energy on an industrial scale. This
book dives into the unique method that General Fusion is
developing to showcase and advance its technology, the
company’s ultimate vision, its process of electricity
generation, and much more! As a potential candidate for
revolutionizing the global energy industry, General Fusion is
definitely worth learning about (especially for those who are


https://www.amazon.ca/Comprehensive-Overview-General-Fusion-transform-ebook/dp/B0BST87RNZ/ref=sr_1_3?keywords=Amirali+Banani&qid=1675748060&s=digital-text&sr=1-3

willing to acquire some insight into how an artificial sun can be
built here on Earth).

FUNDAMENTALS
0]3
PHARMACOLOGY

THE BASICS OF DRUGS AND HOW THEY ARE ABSORBED,
DISTRIBUTED, METABOLIZED, AND EXCRETED FROM THE BODY

AMIRALI BANANI




Fundamentals of Pharmacology — The basics of drugs and
how they are absorbed, distributed, metabolized, and
excreted from the body

https://www.amazon.ca/Fundamentals-Pharmacology-
absorbed-distributed-metabolized-
ebook/dp/BoBSSQH4ZM/ref=sr _1_6?
keywords=Amirali+Banani&qid=1675748060&s=digital -
text&sr=1-6

Have you ever wondered what makes drugs so special? Or have
you ever pondered upon the incredible number of lives that
medications have saved in just the last century? The wonders
of chemistry and biology have allowed pharmacologists to
develop treatments against some of the most deadly forms of
bacterial, viral, fungal and parasitic infections, from the
discovery of penicillin (the first antibiotic) by Alexander
Fleming in 1928 to treat streptococcal meningitis to the rapid
development of antivirals against SARS-CoV-2 to end the
COVID-19 Pandemic, the world of pharmacology has rapidly
developed in the last 100 years or so. This book serves as a
beginner’s guide to pharmacology, including how drugs are
classified and named, how our bodies affect drugs once when
we consume them, and how drugs affect us once ingested.


https://www.amazon.ca/Fundamentals-Pharmacology-absorbed-distributed-metabolized-ebook/dp/B0BSS9H4ZM/ref=sr_1_6?keywords=Amirali+Banani&qid=1675748060&s=digital-text&sr=1-6

THE ROLE OF VEGF IN
TUMOUR ANGIOGENESIS
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ANTI-ANGIOGENIC

THERAPEUTICS—

A medical handbookproviding-an eutlogk
into a relatively new field ofiresearch in
medicine: anti-VEGF treatments

(Also includes
explanations on
angiogenesis-
associated retinal
diseases & their
corresponding
anti-VEGF
medicaments)
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The Role of VEGF in Tumour Angiogenesis and Common
Anti-Angiogenic Therapeutics — A medical handbook
providing an outlook into a relatively new field of research in
medicine: anti-VEGF treatments

https://www.amazon.ca/Tumour-Angiogenesis-Common-

Anti-Angiogenic-Therapeutics-
ebook/dp/BoBSSGX8S1/ref=sr_1_4?
keywords=Amirali+Banani&qid=1675748060&s=digital -
text&sr=1-4

There are some truly innovative therapeutic techniques in the
works that can transform the future of medicine, and one of
them is anti-VEGF. This anti-angiogenic therapy can cure a
variety of cancers and retinal diseases that were previously
incurable using biomolecules that can suppress VEGF signaling
pathways, thereby preventing metastasis in cancers and
irreversible blindness in retinal diseases. Since the advent of
the 21st century, several anti-VEGF monoclonal antibody
treatments — such as Bevacizumab, Ranibizumab, and
Aflibercept — and another form of treatment known as
Tyrosine Kinase Inhibitors — such as Sunitinib, Sorafenib and
Pazopanib — have been developed and distributed, however
further research and experimenting is required to enhance the
efficacy of these treatments. This informative medical
handbook first explains the role that VEGF plays in cancer
proliferation and retinal disease progression before explaining


https://www.amazon.ca/Tumour-Angiogenesis-Common-Anti-Angiogenic-Therapeutics-ebook/dp/B0BSSGX8S1/ref=sr_1_4?keywords=Amirali+Banani&qid=1675748060&s=digital-text&sr=1-4

the common anti-VEGF treatments as well as their
mechanisms of action on the molecular level using
comprehendible explanations and diagrams that anyone —
whether a student wishing to learn more about new medical
innovations, an aspiring medical scientist, or a qualified doctor
— can understand. The handbook is also intended to provide a
comprehensive reference for medical researchers wishing to
write medical papers on the topic of anti-VEGF treatments,
and is therefore highly recommended for such individuals.

DARK ENERGY 101

All you need to know ahout the mysterious force that is
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Dark Energy 101 — All you need to know about the
mysterious force that is causing the universe to expand at a
shockingly rapid rate

https://www.amazon.ca/Dark-Energy-101-mysterious-
shockingly-ebook/dp/BoBSRWT1DR/ref=sr_1_7?
keywords=Amirali+Banani&qid=1675748060&s=digital -
text&sr=1-7

The universe is full of imperceptible natural wonders that can’t
be explained with only a few physical formulas or laws, and
dark energy is no exception. This book provides an insight into
this powerful, invisible force that is forcing the cosmos to
expand at an ever increasing rate — including its discovery,
what we know about it, its influence on the universe, the
theoretical particles it may be composed of, mathematical
equations that may explain the force, and more. Whether you
are an aspiring astrophysicist, an astronomy geek who is


https://www.amazon.ca/Dark-Energy-101-mysterious-shockingly-ebook/dp/B0BSRWT1DR/ref=sr_1_7?keywords=Amirali+Banani&qid=1675748060&s=digital-text&sr=1-7

seeking to learn more about the universe, or are just looking to
travel to the cosmos through a book, then Dark Energy 101 is
perfect for you!
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