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ENERGYbits® Algae Protects Mitochondria
With Superoxide Dismutase (SOD)

Author: Catharine Arnston PhD, MBA, BA
ENERGYbits® Founder, CEO and Chief Scientific Officer
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WHAT IS SUPEROXIDE DISMUTASE (SOD)

Superoxide dismutase (SOD), is a powerful antioxidant enzyme found in the cells of almost every living
thing that depends on oxygen. There are three types of SOD (extracellular, intracellular and mitochondria),
each of which neutralize oxygen free radicals. Oxygen free radicals are being constantly produced by our
mitochondria in the process of converting the food we eat into energy or when needed by our white blood
cells to defend us against invading infectious organisms.

SOD is found in small amounts in some foods but the SOD molecule in these foods is damaged in the gut
which prevents it's absorption from foods like broccoli or cabbage. That's why spirulina algae is the most
efficient source of SOD. Not only does spirulina have 10,000 x more SOD than other foods, the SOD in
spirulina is instantly absorbed so there is little or no loss of SOD in digestion. Additionally, spirulina (like
ENERGYhits tablets) contain the three minerals Zinc (ZN), Copper (CU) and Manganese (MN) that are
essential for your body to use and make SOD,
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@ SOD is a powerful antioxidant that neutralizes free
radicals in the mitochondria to preventDNA
damage, inflammation & disease source

SOD in Algae

SOD
PRSI Primary antioxidants @ Spirulina has the highest concentration of SOD in
peroxidase the world and contains the only form of SOD thais
. bioavailable andnot damaged during digestion.

Glutathione, CoQ10 Intermediary antioxidants @ Your body’s production of SOD slows down as you
age which causes moremitochondria disease.

50D IS ONE OF AFEW ANTIOXIDANTS THAT CAN
ENTER THE MITOCHONDRIA INNER MEMBRANE TO

=, NEUTRALIZE FREE RADICALS CREATED DURING ATP

WHY IS SOD SUCH A POWERFUL ANTIOXIDANT?

SOD is one of the very few antioxidants that can enter the mitochondria inner membrane to protect the
mitochondria and its DNA from damaging free radicals created during ATP production.
https://www.britannica.com/science/mitochondrion
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3211030/
https://www.sciencedirect.com/science/article/pii/S2090506817301550

SOD is also neuroprotector so it helps prevent dementia and Alzheimer’s disease. The problem is that as you
age, your body produces less and less SOD until when you are in your 50’s you produce virtually none. This is
when you are more susceptible to chronic diseases like Alzheimer’s and heart disease. SOD has been proven to
in 25,000 scientific studies to reduce inflammation and prevent chronic disease. But after the age of 50, your
body isn’t producing it. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8241491/#RSOB210013C13

SOD PLUMMETS
AS YOU AGE!
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SOD is made by your body but
decreases to almost zero.
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@ SOD in other foods/supplements do not reach your mtDNA
cells because it gets destroyed during digestion.
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@ SOD in spirulina does reach your mtDNA because spirulina
is a bacteria and absorbed so quickly it survives digestion

=

YOU WILL BEGIN TO SEE AND FEEL THE EFFECTS OF AGING ® 50D s so important it is even found in high amounts in
breast milk (colostrum) to protect the newborn
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HIGHEST SOD IS FOUND IN RAW SPIRULINA LIKE ENERGYBITS®

SOD is a powerful antioxidant scientifically proven to protect the mitochondria. The superoxide dismutase
(SOD) in spirulina algae is 1,000 x more concentrated than any other food or supplement source of SOD. And
since ENERGYbits” spirulina algae tablets are toxin free and tested for purity by third-party FDA approved labs,
our spirulina tablets not only provide the most concentrated source of superoxide dismutase in the world, they
are also the safest and easiest to take (just swallow with water). Each ENERGYbits® spirulina tablet contains
3,306 IU per gram of SOD compared to 5 IU of SOD per gram in cabbage and since the SOD from cabbage (or
SOD supplements) is damaged during digestion, it never reaches the mitochondria. This is in contrast to the
SOD found in ENERGYbits spirulina tablets which are absorbed instantly. Spirulina is a bacteria and does not
have a cellulose wall, so its nutrients are absorbed instantly and virtually bypass digestion. This allows all the
SOD to reach the mitochondria. https://www.sciencedirect.com/science/article/pii/S1756464620301419

But you won’t get SOD from just any spirulina because SOD is an enzyme and enzymes are destroyed with high
heat. Most lower priced algae tablets are lower quality and use high heat to dry their algae so they can get to
market quickly. This deactivates and destroys the SOD (and other nutrients). In comparison, ENERGYbits® does
NOT use high heat to dry our algae, so all the SOD is preserved and remains active. ENERGYbits® is one of the
very few algae companies (possibly the only one) NOT using high heat to dry the algae. This ensures ALL the
enzymes in our spirulina are preserved/active, including SOD. The importance of this is critical.

Raw spirulina algae like ENERGYbits® algae tablets or frozen spirulina are the two best sources of activated
SOD (superoxide dismutase) because neither have been exposed to high heat. But frozen spirulina is difficult to
get, difficult to use and difficult to travel with. ENERGYbits® spirulina tablets are a better choice and instantly
absorbed so you enjoy all the benefits of the SOD. And while ENERGYbits are a premium product, they are in
fact very affordable and cost just $1.00 per day if you take 10 tablets per day and purchase a large bag (1,000
tablets) with a 20% discount code. Remember, lower priced algae will not have active SOD so it’s like getting a
great deal on a beautiful car that doesn’t have an engine- it may look great but it doesn’t work!

FOR SOD YOU NEED RAW SPIRULINA
Like ENERGYbits® or BEAUTYbits®

WHY?

SOD IS AN ENZYME
HIGH HEAT KILLS ENZYMES

energize your life
naturally
=2
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@ OTHER ALGAE COMPANIES USE HIGH HEAT TO DRY THEIR
ALGAE. HEAT DESTROYS ENZYMES INCLUDING SOD

® ENERGYbits® DOES NOT USE HIGH HEAT SO OUR ALGAE IS
A RAW FOOD with all nutrients and enzymes including SOD
preserved to protect you, your mitochondria and your DNA
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SOD has been studied for its therapeutic benefits and has been proven to have therapeutic benefits in

inflammatory diseases, cancer prevention, diabetes Il, cardiovascular diseases and respiratory diseases.
https://www.sciencedirect.com/science/article/pii/S1756464620301419

Antioxidants like SOD importance in redox signaling https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3151424/

SOD used to prevent prostate cancer https://www.glisodin.org/project/the-effect-of-exogenous-superoxide-
dismutase-sod-on-caspase-3-activation-and-apoptosis-induction-in-pc-3-prostate-cancer-cells/

Redox signaling improves with SOD which controls ROS in mitochondria
https://healthysignals.wordpress.com/2010/12/13/redox-signaling-is-healing/

SOD used to reduce physical/ mental fatigue and anxiety with just 140 IU per day (as comparison - 30
ENERGYbits spirulina tablets contain 24,800 units of SOD) https://pubmed.ncbi.nlm.nih.gov/24949549/

As you age, you experience more oxidative stress and you produce less SOD
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5551541/

Lack of SOD causes mtDNA damage
https://pubmed.ncbi.nlm.nih.gov/9457866/

Levels of SOD drop as you age
https://pubmed.ncbi.nlm.nih.gov/11249925/

Therapeutic uses of SOD- includes reducing cancer
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5969776/

SOD is critical for protecting mitochondria
https://www.tandfonline.com/doi/full/10.1016/j.ajme.2017.09.001
https://www.sciencedirect.com/science/article/pii/S2090506817301550

HOW FREE RADICALS FORM IN YOUR BODY

There are many and various types of free radicals in biological systems, however, those derived from oxygen,
generally termed reactive oxygen species (ROS) are the most damaging. Oxygen is highly susceptible to free
radical formation because of its electronic structure which has two unpaired electrons in separate electronic
orbitals. Oxygen radicals such as superoxide anion (*0,) and singlet oxygen, (*0,7) are easily generated from
the sequential reduction of this molecular oxygen.

Free radicals are constantly formed through normal cell reactions or processes. In many cases, they are
generated for beneficial reasons, for instance they are used for destruction of microbes and pathogens by
white blood cells. It is documented that oxygen radicals are involved in intercellular and intracellular signaling.
Precisely, superoxide anion and hydrogen peroxide have been reported to act as mitogens, thereby promoting
the rate of DNA replication and cell proliferation in a variety of cultured cells.>® But, in excess amounts,
oxygen-derived radicals (ROS) are very harmful to living organisms and are capable of generating other free
radicals that could be even more destructive.

Before we consider how other radicals are derived from oxygen radicals, it is necessary to mention some
normal physiological processes that lead to formation of oxygen radicals. Mitochondrial energy production
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pathway (MEPP) is a major source of oxygen radicals. These radicals are formed as oxygen is reduced along
the electron transport chain which is located in the inner membrane of the organelle. Phagocytic leucocytes
(white blood cells) especially neutrophils produce abundant of oxygen radicals through NADPH-Oxidase
activity (O, + e~ = *0;7) as effort to destroy invading pathogens in defense or protection of the host
organism.1 Oxygen-derived radicals are also produced as integral metabolites in cascades of enzyme catalyzed
reactions. Exposure to ionizing radiation is well known to promote oxygen radical formation within biological
systems through radiolysis (interaction of radiation and water).12 Hypoxia or/and hyperoxia condition in cells
has been noted to generate numerous oxygen-derived radicals.X® Besides, a couple of therapeutic drugs such

as acetaminophen have been reported to cause oxidizing effects on cells, consequently leading to formation of
oxygen radicals through the activity of drug metabolizing enzymes known as cytochrome P-450 system.

THE MOST DAMAGING FREE RADICAL IS SUPEROXIDE

Superoxide anion (*O3) which is constantly being generated through different pathways or chain reactions
cause the formation of several other reactive species.’® It can directly produce hydroxy radical (*OH) (*O; +

2e” - *OH) or indirectly from hydrogen peroxide which results from its dismutation by SOD (H,0, + e~ = *OH),
through Fenton reaction which occurs in the presence of Fe?*. *OH is the most dangerous free radical and
major culprit in free radical-mediated toxicity in cells.2®2 Both *O, and *OH can individually act on lipid
membranes to promote the formation of lipid radical (*L) which in the presence of oxygen is capable of
generating lipid peroxy radical (*LOO)32

These radicals attack lipid membranes to initiate the most devastating effect of oxidative stress which is
membrane lipid peroxidation. Peroxidation of membrane results in huge compromise of the structural and
functional integrity of the cell characterized by altered membrane permeability,’’ dysfunctionality of
membrane receptors,’® decreased activity of membrane-bound enzymes®® and increased membrane rigidity
which decreases membrane fluidity.2

The possibility of free radicals directly attacking membrane proteins, induce lipid-lipid, lipid-protein and
protein-protein cross linking also exist.2 Peroxynitrate (ONOQO~), a powerful oxidant is formed when *O; reacts
with nitric oxide radical (*NO) in the presence of arginine and NADPH-Oxidase enzyme. (ONOQO") is a damaging
oxidant which can cause lipid peroxidation, protein oxidation, protein nitration and enzyme inactivation. It can
also react with carbon dioxide to generate nitrosoperoxycarbonate (ONOOCO,") which readily disintegrate to
form carbonate radical and nitrogen dioxide radical (*NO>) (Fig. 2). These two radicals are believed to be the
main actors in peroxynitrite-related cellular damage. Besides, there are a couple of other reactive species that
result from superoxide anion.
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WHY SOD IS THE MOST POWERFUL ANTIOXIDANT

Superoxide dismutase (SOD), catalase and glutathione peroxidase are antioxidant enzymes with fundamental
and indispensable roles in the antioxidant protective capacity of biological systems against free radical attack.
But since catalase is absent in mitochondria, superoxide dismutase (SOD) is even more critical. The superoxide
radical (*O,) or singlet oxygen radical (10,7) generated in tissues through metabolism or reactions in cells is
catalytically converted to hydrogen peroxide (H,02) and molecular oxygen (O;) by superoxide dismutase (SOD).
H.0, when accumulated is toxic to body tissues or cells. SOD breaks down H,0, into water and molecular
oxygen, which stops free radical-induced damage. Remember ENERGYbits spirulina contains high SOD!

SOD IS THE SOLUTION

SOD converts free radicals into harmless
H20 to protect your mitochondria DNA

SUPEROXIDE DISMUTASE

Without SOD, mitochondria DNA become
damaged which causes them to mutate or die.
This leads to aging and cellular disease. source

SOD converts free radicals into water

Since catalase is not found in the mitochondria, superoxide dismutase (SOD) is even more essential to protect
Mitochondria and mtDNA from free radical damage. The role and effectiveness of this first line defense
antioxidants is indispensable in the entire defense strategy of antioxidants, especially in reference to super
oxide anion radical (*O;) which is generated in normal body metabolism and ATP production. You need SOD!
https://www.tandfonline.com/doi/full/10.1016/j.ajme.2017.09.001
https://www.sciencedirect.com/science/article/pii/$2090506817301550

SOD RESCUES DNA

SOD “puts out the fire” of free radicals
created during ATP.

SOD is one of only a few antioxidants that
can enter the mitochondria inner membrane

SOD is most powerful of all antioxidants.
SOD proven to help prevent Alzheimer’s.

SOD therapeutic benefits for inflammatory diseases, cardiovascular,
respiratory diseases & cancer.

Raw spirulina algae like ENERGYbits® algae tablets provide a concentrated, live, activated source of SOD.
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MITOCHONDRIA

Mitochondria produce ATP, the energy used by cells for all metabolic processes. The by-product of ATP
production are free radicals which damage mitochondria and mitochondria DNA (mtDNA) if SOD is absent.

THE PURPOSE OF
: MITOCHONDRIA?

PRODUCE ATP!

Mitochondria produce energy called ATP which fuels
all your cells and all your metabolic processes from
digestion to immune health, thinking and sleeping.

ATP = ENERGY
ENERGY = LIFE

BUT ATP also create free radicals which damage
mitochondria DNA and cause disease & aging. Source

@ FUZZY SYNAPSE

Mitochondria have the greatest influence on our health. But as we age we have fewer of them and the few
that stick around become so damaged they function poorly and cause cellular damage. Research shows that
Parkinson’s or Alzheimer’s patients have high mitochondria mutations. https://mitocanada.org/understand/

FUN FACTS ABOUT
MITOCHONDRIA

Mitochondria Facts:

Adults have 100,000 trillion mitochondria

There are 2 billion mitochondria made every second
Mitochondria maximum lifespan is 100 days

Mitochondria DNA lifespan is just 10 - 30 days

Cell/Nuclear DNA lifespan is your entire life

Mitochondria DNA mutate 10x faster than cell DNA
Mitochondria DNA are located where ATP is produced
MtDNA have only 37 of 25,000 genes but they are key to life

The cells with the highest mitochondria are those with the highest energy needs including your brain, heart
and muscles. Your brain contains the most mitochondria (two million mitochondria per cell). This is why
spirulina is considered brain food. If the spirulina has not been exposed to high heat, It's SOD immediately goes
to work to help heal/prevent neurological disorders such as dementia, MS, ADHD, PSTD and more.
https://lisbdnet.com/what-cell-has-the-most-mitochondria/#What cells have most mitochondria
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What causes mitochondria aging
https://siimland.com/what-is-the-mitochondrial-theory-of-aging/

Red light therapy benefits mitochondria
https://patriotdirectfm.com/2020/02/health-benefits-of-red-light-therapy/

Brain cells have 2 million mitochondria per brain cell
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5687842/#:~:text=1f%20mitochondria%20are%20present%20
at,mitochondria%20per%20cell%20is%20reasonable.

Elite athlete mitochondria live only 15 days https://www.nature.com/articles/d41586-021-00817-2

MITOCHONDRIA HAVE TWO MEMBRANES

Mitochondria are unlike other cells or organelles (miniature organs within the cell), they have two
membranes, an outer one and an inner one. Each membrane has different functions.

Inner membrane: This membrane is where ATP production occurs so preserving its integrity is critical. But
there are no porins in this inner membrane, so it is impermeable to most antioxidants or molecules. There are
only a few antioxidants like SOD that can cross this inner membrane to stop the free radicals created by ATP.

Very few antioxidants can pass into the inner membrane of the mitochondria to protect it from free radicals
generated by APT production. SOD is one of the vey few antioxidants (along with other antioxidants involved in
the electron transport chain) that can cross this membrane to reduce and remove free radicals. This is why
SOD is so important to your life and longevity. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3211030/

Outer membrane: Small molecules can pass freely through the outer membrane which contain proteins
called porins, that form channels to allow proteins to cross. The outer membrane also hosts a number of
enzymes with a wide variety of functions. https://www.medicalnewstoday.com/articles/320875#DNA

Mitochondria and the mitochondria DNA (mtDNA) play a critical role in your health which is why you need to
protect them. Unfortunately this is not an easy thing to do because mitochondria DNA are easily damaged as
you age and no longer produce SOD which neutralizes the free radicals that result from ATP production.

intermembrane
matrix space

@ ribosome

inner membrane . outer membrane
cristae
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ATP CREATES FREE RADICALS

During ATP production, free radicals called Superoxide are released. Very few antioxidants except superoxide
dismutase (found in ENERGYbits spirulina algae) can penetrate the mitochondria inner membrane to neutralize
these free radicals and prevent damage to the mitochondria DNA. This damage leads to inflammation, cellular
dysfunction, chronic disease and accelerated aging, especially in your brain, heart and organs, where
mitochondria are concentrated https://www.genome.gov/genetics-glossary/Mitochondrial-DNA

ATP can’t be stored and your average cell used 10 billion ATP per day. That’s why protecting your mitochondria
are critical to your health, energy and longevity. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4684129/

ATP PRODUCES
FREE RADICALS!

Free Radicals Damage
Mitochondria DNA

Cristae
Ribosam
e N

Granules\,
i

Mitochondria DNA are located
exactly where ATP is produced

Solution?
REDUCE FREE RADICALS with keto diets, fasting source
PROBLEM: Keto diets and fasting are DIFFICULT to maintain
REMOVE FREE RADICALS with more antioxidants
PROBLEM: Most antioxidants CANNOT enter inner membrane.

Outer membrane

The greatest mitochondria damage occurs after the age 50 when there are fewer mitochondria and they have
accelerated rates of mutation. This high rate of mutation is the primary cause of chronic disease especially in
our brain and heart which have the greatest energy needs. https://mitocanada.org/understand/

In fact, scientists have now realized that mitochondria health determines human lifespan
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2801852/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4779179/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2861545/

https://www.ncbi.nlm.nih.gov/books/NBK9896/

Source: https://mitocanada.org/understand/

Mitochondria feed the rest of your cells and respond instantly to good nutrition like spirulina algae and low
carb diets. You can reduce mitochondria damage with intermittent fasting, keto diets and by reducing your
carbs. But the best solution is to take spirulina tablets like ENERGYbits® which are highly concentrated with
both SOD and nutrition (64% protein, 40 vitamins/minerals) have NO carbs (they are a ketogenic food that is

Page | 9 www.energybits.com


https://www.genome.gov/genetics-glossary/Mitochondrial-DNA
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4684129/
https://mitocanada.org/understand/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2801852/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4779179/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2861545/
https://www.ncbi.nlm.nih.gov/books/NBK9896/
https://mitocanada.org/understand/

OIS | 2588

plant-based bits of food
also great for intermittent fasting). Each ENERGYbits® spirulina tablet provides over 3,000 international units of
Superoxide dismutase. This is the highest concentration of SOD in the world.

MITOCHONDRIA DNA
' RUN THE SHOW!

@ Q
’/ < ’/ F Mitochondria DNA (mtDNA) give directions

. » :
/ > to the rest of your mitochondria and cells!
L ‘.

Mitochondria DNA get easily damaged because they are
located where ATP and free radicals are generated. source

When the mitochondria DNA get damaged, they give
damaged instructions to mitochondria and cell DNA. source

M ITO c H 0 N D RIA D N A Mutations cause mitochondrial disease especially in cells
IS 'I'H E POWE R H 0 U SE with high energy demand such as brain, heart. source

OF THE CELL SOD protects mitochondria DNA

MITOCHONDRIA DNA DAMAGE

Mitochondria DNA are damaged by ROS free radicals produced during the ATP process. This is because ATP
production and mtDNA are both located in the same place —the inner membrane of the mitochondria. The
close proximity of the mitochondria DNA to the free radicals from ATP production is why mitochondria DNA
die so quickly and have an average lifespan of only 15- 30 days. This compares with the long lifespan of your
25,000 regular/cellular DNA, which are not located in the mitochondria and whose lifespan extends for your
entire life. The mitochondria DNA are simply too close to the “fire” of ATP production where the by product is
free radicals that act like sparks. These sparks constantly bombard the mtDNA and either damage or destroy
them if you don’t have SOD to neutralize them. In contrast, your cellular DNA are not located in your
mitochondria so they are not exposed to these free radical “sparks” so they rarely get damaged by the ATP
production process. https://www.biorxiv.org/content/10.1101/2020.02.15.950410v1.full
https://medium.com/@Ileebachacko/unique-parental-inheritance-of-mitochondria-c9b4cea4d7d9a

The best antioxidant to protect mitochondria is SOD. ENERGYbits® spirulina has the highest concentration.

SPIRULINA SOD IS
THE SOLUTION

SPIRULINA HAS HIGHEST &
MOST BIOAVAILABLE SOD

@ SOD IN SPIRULINA is absorbed instantly because spirulina
is a bacteria with no cellulose wall (it is a cyanobacteria).

8 ENERGYbits® spirulina contains 3,306 IU of
SOD in one gram (4 tablets). Studies show
that just 104 IU of SOD reduces fatigue,
improves energy and relieves anxiety.
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DAMAGE TO
MITCHONDRIA DNA

The Cell

Mitochondria

Mitochondria have their own DNA!

Mitochondria DNA (mtDNA)
account for only 37 of the 25,000
genes in our cells, but they are
the most powerful genes

Mitochondria DNA and cellular DNA operate
Mitochondrial DNA together and cross-regulate each other as ONE “co-
evolved genetic system.” This is a recent discovery.

Mitochondria DNA mutate 10 x faster than cell DNA
due to their close proximity to ATP production.

The mitochondrial DNA (mtDNA) accounts for only 37 of the total 25,000 DNA genes that are expressed in
our cells however they are the most powerful DNA in our body. Interestingly all of our mitochondria DNA
is inherited from our mother (unlike cell DNA that is inherited from both our mother and father) .

https://www.joliecanoli.com/blog/tag/what+is+mitochondria
University California, Dept Gerentology

https://gero.usc.edu/2018/07/05/mighty-mitochondria-flex-dna-power-to-help-nucleus-run-the-cell/

Mitochondria DNA mutate 10 x faster than our cellular DNA. This is because the mitochondria DNA are located
EXACTLY where ATP production occurs so they experience far greater damage from free radicals created
during the ATP production process. When the mitochondria DNA are damaged, they send signals to the cellular
DNA which respond which by initiating a process called mitophagy which causes mtDNA death..

Mitochondria DNA mutate so quickly and live for such a short period of time (14 -30 days). Even worse, when
they are damaged, they replicate in a damaged form and this leads to increased cell disease and aging.
https://bscb.org/learning-resources/softcell-e-learning/mitochondrion-much-more-than-an-energy-converter/

HOW MITOCHONDRIA ORIGINATED FROM ALGAE

Prokaryotes (bacteria cells like spirulina) are the oldest life forms on Earth and came into existence long before
eukaryotes (human cells) graced the planet. The first prokaryotes are thought to have appeared at least 3.8
billion years ago, whereas eukaryotes (human/plant cells)) only emerged 2.7 billion years ago. So, by the time
human cells came along, prokaryotes (bacteria like spirulina) had been alive for billions of years.

The leading hypothesis of how our human cells and mitochondria came about is that they evolved

from endosymbiosis. The endosymbiotic theory suggests that cell organelles like mitochondria were once
independent cyanobacteria (like spirulina) that formed symbiotic relationships with larger bacteria when they
were engulfed by them and lived inside them. Over many years of evolution, the two became so dependent on
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one another that they could no longer live alone, and complex eukaryotic cells (human cells and plant cells)
were formed and the ATP producing cyanobacteria evolved to become mitochondria.

MITOCHONDRIA EVOLVED FROM SPIRULINA
THEY ARE LITERALLY THE SAME!

Mitochondria are scientifically provén to have evolved from cyanobacteria

(spirulina) 2.7 billion years ago through a process called endosymbiosis.
Source: https://essay.biz/article/the-endosymbiotic-theory

This theory is further supported by the fact that both mitochondria and cyanobacteria (like spirulina) contain
their own DNA and that, both reproduce by splitting in two.

https://openstax.org/books/biology/pages/23-1-eukaryotic-origins
https://m.youtube.com/watch?v=FGnS-Xk0ZgU

What is a Prokaryote (pronounced PRO-KAR-ee-ote)

Prokaryotes are unicellular organisms that don’t have a membrane-bound nucleus and other organelles.
Prokaryotic cells tend to be small, simple cells like cyanobacteria (spirulina algae) and are smaller (around 0.1-5
pum in diameter). https://rsscience.com/eukaryote-prokaryote/

What is eukaryote (pronounced YOU-KAR-ee-ote )

The name “Eukaryote” literally means to possess a “true nucleus.” Eukaryotes are organisms whose cells have
a membrane-enclosed nucleus and other organelles. These membranes are similar to the cell membrane,
which is a flexible film of lipid bilayers. Organelles are internal structures responsible for a variety of functions,
such as energy production and protein synthesis. Eukaryotic cells (like Chlorella algae and human cells) are
relatively larger (around 10-200 um) and more complex.
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BILLIONS OF YEARS AGO
CYANOBACTERIA (LIKE SPIRULINA) ENGULFED BY LARGER CELLS AND

BECAME MITOCHONDRIA

3.8 billion years ago \\,
SMALL aerobic cyanobacteria like spirulina
(prokaryote cells) generated ATP.

2.7 billions years ago

LARGE anaerobic cells (eukaryote cells) engulfed
SMALL aerobic cyanobacteria cells but instead of
being digested, cyanobacteria stayed intact and
became mitochondria.

I These cyanobacteria cells created an endosymbiotic relationship with
! their host cell by providing them with ATP energy in exchange for
Cyanobacteria evolved into protection. These became human/animal cells.

(spirulina) Mitochondria

MITOCHONDRIA EVOLVED FROM CYANOBACTERIA (like Spirulina)

Prokaryotes (bacteria cells like spirulina) are the oldest life forms on earth and came into existence long before
we eukaryotes graced the planet. The first prokaryotes are thought to have appeared at least 3.8 billion years
ago, whereas eukaryotes (human/plant cells)) only emerged 2.7 billion years ago. This means that, by the time
human cells (eukaryotes) came along, prokaryotes (bacteria like spirulina) had been alive and evolving for 1.5
billion years.

It’s difficult to know exactly where eukaryotes came from, but the leading hypothesis is that they evolved

from endosymbiosis. The endosymbiotic theory suggests that cell organelles like mitochondria and
chloroplasts were once independent organisms that formed symbiotic relationships with other prokaryotes. At
some point, they were engulfed by larger prokaryotes and lived inside them. Over many years of evolution, the
two became so dependent on one another that they could no longer live alone, and complex eukaryotic cells
were formed as a result. Fun video: https://www.youtube.com/watch?v=FGnS-Xk0ZqU

Photosynthetic
prokaryote

Chloroplast

.’ Mitochondrion

Aerobic
prokaryote
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MITOCHONDRIA AND SPIRULINA
VIRTUALLY THE SAME THING!

. Spirulina Mitochondria
Phycobilisome n-:grl\ablgl:e

4

ATP synthase particles

Inter membrane space
Nucleoid

(DNAring)

Cell wall
Cell membrane
Peptidoglycan layer—\ # &
Outer membrane—— §{

Ribosome

Granules

Mucoid sheath—?{ /
Capsule .

Thylakoids Inner membrane *

Slime coat —— Outer membrane

RuBisCO

Carboxysome DNA

Source: https://essay.biz/article/the-endosymbiotic-theory

Endosymbiotic theory https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-
biology/endosymbiosis#:~:text=Primary%20endosymbiosis%20refers%20to%20the,membranes%20surround%
20mitochondria%20and%20chloroplasts.

Crazy as it sounds, cyanobacteria (spirulina) and mitochondria are basically the same.
No wonder spirulina algae contains nutrients like SOD your mitochondria need to live.

That’s why, when you give your body
spirulina algae from ENERGYbits, your
mitochondria will instantly recognize it as
an ancestor and old friend.

We call it algae love.

UNDERSTAND

ATP synthase particles

EACH OTHER
UPON MEETING

Inter membrane space

Ribosome

Do Granules
Inner membrane

Outer membrane
DNA
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SPIRULINA ALGAE

Improves energy, focus, longevity, hunger,

cyanobacteria (prokaryote)

Blue Pigment Is Phycocyanin

BLUE GREEN ALGAE

Phycocyanin Is the water-based blue pigment In

Fcetime Thyshoid

chlorella
plant (eukaryote)
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Green Pigment is Chlorophyll

GREEN ALGAE

Chiorophyll is a fat-based pigment in chlorella and its
extensive health benefits are well documented in science.
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~ Skin. Spirulina Tablets
Hair.
bits Beauty.
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P Focus. Spirulina Tablets
~— éports.
T nergy.
energybits 9.
rgy Nutrition.
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-
- immune
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pom— Vitality. Blended Tablets
=
d— Weliness
Vltalltyblts Longevity.
SPIRULINA ALGAE CHLORELLA ALGAE
Energy & Nutrition Wellness & Detox
SPIRULINA IS AN ENERGIZING, NOURISHING BLUE- CHLORELLA IS A HEALTH, WELLNESS & DETOX GREEN
GREEN ALGAE. Spirulina’s high protein (3x steak), high ALGAE. Chlorella’s high chlorophyll (1000x greens), high
antioxidants, Omega-3, forty vitamins and minerals help RNA/DNA, high fiber, 40 vitamins/minerals remove toxins
improve hunger, energy, focus, beauty and nutrition. This and help improve immune health, gut health, longevity and
keto, plant-based food can replace supplements, snacks, sports recovery. This keto, plant-based food can replace
protein and sports fuel. Our spirulina is spirulina platensis veggies/greens and supplements. Our chlorella is chlorella
- the type of spirulina with the highest nutrient density pyrenO/dosa - the most nutrient dense chlorella with the
and highest protein. highest chlorophyll.

Love Your Body to Bits with Algae!

At ENERGYbits® we care deeply | CONTACT US:

about you, your family and our .
planet. That's why we are ENERGYbits® Inc.
honored to have you experience
our algae - the safest, purest,
most nutrient dense, sustainable e Miami, FL USA
food in the world. Our algae

tablets help nourish your mind, R K
el e g L Head Office: (877) 594-7030

beauty and protect the earth. § .
Live well and better with algae. @ customercare@energybits.com
Thanks for loving your body and ‘e €nergybits.com

@ :d moro life to yours ona bit at a time

beauty to bits with algae!

W?‘mly%/_v FOLLOW US ON SOCIAL!
Cathérine Arnston ﬁ o @ o
Founder & CEO | @energybits | @beautybits
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