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Breathers motored Bubblers into
light places where Bluegreens
made food for one happy family.

Competitive hostilities had been
turned into harmonious
collaboration. Together they had
forged a prosperous colony.
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This time the solution was
truly brilliant.

Instead of killing

off their Bubbler ‘hosts’,

the Breathers got Bluegreens
to come aboard and make food
for them all!
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Tragically, our antibiotics kill
the good guys along with the
bad. What a pickle!
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Over 99% of our bacs are
not just harmless, but are
very busy helping us stay
healthy 24/7 in all sorts of
amazing ways.
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* They digest
our food.

*They repair
our gut walls.

* They run our
immune
system.

* They stop the
few baddies
sneaking in
among

them.
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Another big surprise is that
our bacs don't only help us
survive and thrive.

It turns out they are our

ancestors, meaning we are
their descendants.

Yup! ‘Bacs actually are us!

Say whaaaat??22?
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e .

It even seems that none of them,
or us, would have survived
without bacs.

(Its very hard to keep bac-free
mice alive to study them.)

T i






cover.jpeg





images/image-35.png
With no more free food, but
speedy motor-tails, they chased
down the big sluggish Bubblers
in hiding, drilling their way
inside to devour delectable big

Bubbler molecules like cannibal
cousins!

() eeuwwt

To feed on Bubblers
they invented a way of
using oxygen to smash
those big molecules

into edible bits.
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Our human ancestry goes
back to the very earliest
microbes, the archaea (ar'-
kee-uh), who evolved in the
most extreme conditions —
hot seafloor vents and hot
springs on land.
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The answer is a resounding
YES!

Because research brought

surprising good news: the vast
majority of our-bacs don’t make
us sick—they actually keep us
healthy!
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The archebacs accomplished
everything they did without
the benefit of brains.

(They had to, since they were

way too small to have brains.)

But if they were so smart, why
did they also cause global hunger
and pollution?
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Turning a colony info a fast food

supply was literally a ‘dead end.’

o
BUBBIE BURGERS

e

And so, another apparently
successful strategy had turned
out to have its big downside!
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For a long time we saw

their amazing lives as nothing
more than a primordial slime soup
in which nothing much happened.

In truth, the archebacs were
being hugely creative, duking it
out, building complex societies,
causing and then solving enormous
problems!
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Over time, many pioneering
archaea morphed into bacteria
that were happier anywhere but
those hot extremes!
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years - half of evolution

ets call all these ance
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Biologists call smashing-food-by-
oxygen ‘respiration’. So they were
no longer photosynthesizing
Bluegreens, but a third kind of
archebac we'll call Breathers.

4 N
m«cn,nn‘

Breathers settled and reproduced
inside their living Bubbler prey as
bacterial colonialists, but they

were destroying their colonies!
Guess how that ended......?
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— before fishes crawled onto
land from the sea

L=

— before hydroids or even

single celled protozoans lived
in lakes and ponds
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Engineers today try hard to copy
these living nanomotors because

they are way more efficient than

the best mechanical motors we
humans have ever invented!

onto their backsides, then
grew tails onto them
and zipped about

as dangerous beasties
in search of new food!
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Nuclear reactors? Archebacs
found radioactive elements in
early Earth's crust, and over time
these materials piled up in their

colonies. .
p'\\eS-

Hard to tell whether the bacs
found them to be tasty bits, or
collected them as reactors to
keep themselves safely warm.
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Bubblers were so successful
they reproduced faster than
Earth could supply free food.

Yikes! They were causing
global hunger!
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Bluegreens flourished in the new

- oxygen-rich world. Some of them
went hi tech by inventing electric
motors made of rotors, stators,

. camshafts and ball bearmgs using
40+ kinds of molecular proteins.

Wolinella succinogenes

Bdellovibrio bacteriovorus

8d['si010|\-|elIa12RE-T ¢ T9S @8ewI/T0/8T0/So8eWI/W0I" SMau-195"up)

Actual bacterial motors! /
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Like the Bubblers, the new
Bluegreens were really successful.
But they, too, ended up creating a
global crisis—by emitting oxygen as
a waste gas. Oxygen is highly toxic!

Bluegreens invented protective
shields against it, but Bubbler
had to hide from the growing
“air pollution” wherever
they could.
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Being great problem solvers,
some of them worked out

how to make food just from
sunlight, minerals and water.

We call that photosynthesis,
and it gave them a whole new
look. They were no longer

Bubblers, but now Bluegreens.
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Just as early archebacs had done,
the new nucleated cells competed
with each other for a billion years
until they, too, discovered
advantages in coopem‘hon

joining together é
as multi-celled ‘)
creatures

@of.

made of
the bac

coops

all the
way to
ourselves!

Truly Bacteria 4 Usl!
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DNA studies have revealed
that our human ancestry
goes way, way back

— before
Neanderthals
and other apelike
creatures

— before
dinosaurs





images/image-25.png
The 15t Worldwide Web? Yup.
Archebacs traded bits of DNA

by passing them to each other
through their membranes. This
was technically original sex, as

bacs with DNA from two

This caught
on bigtime:

It was Safe Sex, as ho hew bacs
were born of it. All the world's
bacs are still doing it today! So
the 15t Internet persistsl!!
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Archebacs did things that
no other kind of creature
in all evolution did again
until we humans came along!

Only archebacs and humans

populated the entire planet
*massively changed it
created the first worldwide web
created nuclear reactors
scaused global hunger
+caused global pollution
*harnessed solar power
sinvented the electric motor
*turned competition

into cooperation
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Really! Our body cells are
cooperative communities of
ancient bacterial

Here's how it all
happened...
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We scrubbed them of f
our skins and flushed
them from our mouths
with disinfectants

and antiseptics.






images/image-14.png
Looks like
we heed to
understand
this vast bac
society of ours
a whole lot better.

And that's just what
microbiologists are very
excitedly working on now:

understanding our microbiome
— all those helper bacs that

live in and on us!
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When we invented the
microscope we discovered we
are each a vast universe

populated by tiny beings.
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To explain these things simply,
think of the archebac cousins as
evolving into three basic

types in this sequence:

Bubblers

Breathers
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Hunting for tiny 'microbes’ that
made us sick, we called them
germs’' when we found them.
Most of them were actually
bacteria.
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We saw them as dangerous

aliens and were soon inventing
one chemical weapon after
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In trying to solve this

problem, we discovered huge
numbers of bacteria all over our
skins and inside

our guts!

In fact we have

up fo ten times

more bac cells than human
cells in and on our body at
any given time!






images/image-6.png
We were shocked to discover
that bacteria were somehow
making themselves immune to
our chemical weapons!

What could those bacs be
doing???
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We attacked those inside our
guts with antibiotics.

(Antibiotic means ‘against
life’.) This cured some
diseases, but then our
antibiotics began to fail.
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When we invented

the telescope, we
“-discovered we are

tiny beings living in
~a vast universe.
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One thing they've discovered is
that bacs don't only live in and on
us. Every single multi-celled

creature evolved on

Earth—fungus, plant
or animal—has had its huge
contingent of friendly k3
bac helpers.
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Bubblers were the first. They
made their living by fermenting
the sugars and amino acids that
had formed on the young Earth
under its benevolent sun. They
converted this free food mostly
into CO: and ethanol as wastes.

-ermenting bacs still make:

bubbles today, as you can
Ssee in swamps and in beer.
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ause bac cells are so muc
smaller than human cells, their
total collective weight is only
about three pounds.

human cells

much fewer many more
much larger much smaller
nucleus no nucleus
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ONLY three pounds? That's
the weight of a human brain,
and we're talking hundreds of
trillions of bacs!

Do we really
want all these
bacs sharing
our bods?
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That means we are not only made
of bac coop cells, but that as
soonh as we are born we collect
vast numbers of friendly bacteria
that evolved along with us! They
soon coat us inside and out as our
invaluable allies.

Your jolly maintenance crew

In Part IT we will focus on
these helper bacs, to learn more
about all they do for us and
what we can do for them!
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This book was cr'ea#ed/gyfy
Elisabet Sahtouris, author -
elisabet@sahtouris.com
Katherine Orr, illustrator
(both biologists)
2 § SPFS 'SP u, )
R

> with special appreciation for:
Eshel ben Jacob and ;
Lynn Margulis
who loved bacteria
and revealed their
awesome intelligence
il = LW
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These nucleated cells were
so successful that no further
kind of cell has ever evolved.

Archebacs had discovered
a hugely successful
evolutionary strategy:

It takes less
energy to feed

your enemies
than to kill them!

Cooperatives are way more

energy efficient than competition,
so they save energy for

better purposes!
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Over time, some of these
cooperatives collaborated fo

form a whole new kind of cell!

Bubblers, Bluegreens and
Breathers all donated some of
their DNA to a central informa-
tion library we call a nucleus,
thereby streamlining themselves
as organelles in the new cells.
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Remember when we learned that
every single multi-celled
creature evolved on Earth—
fungus, plant or animal—

R

also has had its huge
contingent of friendly
bac helpers?





