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THE TRANSMUITATION OF

BASE ELEMENTS INTO COMPOUNDS % ™=
JUMP- STARTED BY A SUPPLY OF
ENERGY INTO SELF-PERPETUATING ORGANISMS!
THE CAPACITY TO GROW, TO REACT
T0 STIMULL, TO REPLICATE, RENEW,
AND REPRODUCE

BUT THE ORGANISMS THAT
POINTED TO THE FUTURE OF
LIFE ON EARTH WERE THE
CYANOBACTERIA THAT [NVENTED
PHOTOSYNTHESIS -~ THE ABILITY
TO CREATE THEIR OWN

ENERGY FROM SUNLIGHT.

FOR MILLIONS OF YEARS
VAST COLONIES OF THEM--

INTO STROMATOLITES—- =

WATTED AND STACKED = o,

- B EARTH'S FIRST LIFE WAS PROBABLY AKIN TO
. THE SULFUR- EATING HYPERTHERMOPHILE
SR« BACTERIA THAT STILL EKE OUT THEIR
v EXISTENCE [N THE MOST EXTREME
ENVIRONMENTS, DOING QUITE WELL
s N THEIR GEOLOGICALLY ACTIVE -
NICHES WITHOUT THE -
BENEFIT OF SUNLIGHT
= OR OXNYGEN. 5 =

MULTI-CELLULAR. ORGAMISMS CONTINUED
TO EVOLVE AND DIFFERENTIATE INTO
THREE BROAD CLASSIFICATIONS:

P 2
\ h i

o

FUNGUS

=8 PLANTS ARE AUTOTROPHS --
| THEY PRODUCE -THEIR OWN FoOD
&Y PHOTOSYNTHES\S, THE SAME
TECHNIQUE PLONEERED Y THE
ANCIENT CHANOBACTERIA,.

LARGELN IMMOBILE, THEY
ARE IN CONSTANT

4 COMPETITION FOR THE
F BEST LIGHT CONDITIONS.

... AND, AS A SIDE PRODUCT OF
THEIR PRODUCTION OF ENERGY
FROM WATER AND GUNLIGHT,

RELEASED INCREDIBLY HUGE 25
QUANTITIES OF OXYGEN, RILLION
AIDING THE FORMATION OF

A NEW ATMOSPHERIC MIX~~ HEG%S

~-ONE POISONOUS
TO MANY OF THE BARLIER
ORGANISMS...

. BUT OFFERING FANTASTIC
OPPORTUNITIES FOR BOLD,
NEN EXPERIMENTATION.
SOME NOVEL PROTIST
ENVELOPED AND CAPTURED
BACTERIA, AND THEN FOUND
THAT THEY ALL COULD WORK
TOGETHER-~ SYMBIOSIS/

THE BACTERIA
EVOLVED (NTO
COOPERATIVE
ORGANELLES, AND
COMPLEX CELLS
WERE BORN/

COMPLEX CELLS BEGAN JOINING TO FORM

MULTI- CELLULAR. ORGANISMS, AT SOME POINT

NOW LOST IN TIME, SOME OF TUEM EVOLVED A

REPRODUCTIVE METHOD CALLED SEX, WHICH

ALLOWS FOR THE CHARACTERISTICS

OF TWO PARENT ORGANISMS TO BE

PASSED IN RICH, VARIABLE COMBI- 12

NATIONS TO A NEW GENERATION,

AND THINGS STARTED EVOLVING
MUCH FASTER !

BILLION
UEARS
AGo

FUNGI AND ANIMALS ARE HETEROTROPHS --
CONSUMERS OF FOOD SOURCES PRODUCED BY OTHERS.

ANIMALS THEM-
SELNES ARE
N
INVERTERRATES

WHICH, LIKE THIS

| Lovery, DeLicATELY
FORMED SEA

« AND VERTEBRATES, WHICH HAVE DEVELOPED A SPINAL
CORD. 1N SOME CASES, VERTEBRATES HAVE EVEM
DEVELOPED ENTIRE INTERNAL SKELETAL SYSTEMS,
WHICH COME IN HANDY, 1 GUESS, IF You WANT TO
LIVE ON LAND AND ARE OBSESSED WITH SIZE.

ACTUALLY, SOME OF
THE MOST INNOVATIVE
AND EXCITING RECENT
EVOLUTIONARY
ADAPTATIONS HAVE
BEEN EXPRESSED BY
THE WARM- BLOODED
VERTEBRATES KNOWN
AS BIRDS AND

R

«WITH THE MAMMALIAN SUBCLASS

CALLED PRIMATES DEVELOPING
A SPECIALIZATION (N THAT
PARTICULARLY FASCINATING
CHARACTERISTIC -~




=TT
MAN 1S THE LONE ORGANISM
ON EARTH THAT HAS DEVELOPED A
SCIENTIFIC AND TECHNOLOGICAL
CULTURE AND IS THUS OF
PARTICULAR, INTER~-

SO, HERE. WE HAVE
THE PRIMATE, MAN, IN
HIS CURRENT STATE.

Let me get The $ea cucumber

thig straight-- the ISN'T Earth's

creature you dominant

called the gea organism?
cucumber™?

L1/

WELL, T WAS CONFUSED AT BUT THE AMAZING TRUM
FIRST, TOO, YOUR ROMAL 15-~THEY ARE AS DUMB
INQUISITIVENESS. T MEAN-- AS HAMMERS.

THE CUKES DO LOOK
SOMETHING LIKE US.

o~

(N FACT, NO EARTHLY
INVERTEBRATE HAS
EVER. DEVELOPED
INTO A GLOBALLY
DOMINANT SPECIES,

V| AS WE DID HERE
ON GLARGAL..

NO, SIRE, ON EARTH IT WAS

THE VERTEBRATES ...

.« LAND CREATURES
PAINFULLY BATTLING

GRAVITY WITH WHAT

MUST BE TERRIBLY

ITCHY INTERNAL
SKELETONS...

. THAT EVOLVED IN® THE
PLANET'S ToP PREDATOR -

I never
considered...

L never GUESSED
that our counterParts
on Earth might 'be
so completely -~
ALIEN.

Hairy, bipedal,
land-dwelling
vertebrates -

Kusgh 1290--
F  are we sure that this...
4 HUIMAN SPECIES offers
anything WE can use?

AN INSIGHTFUL QUESTION,
MOST CAUTICUS ONE. BUT,
AS OUR GENETIC CRISIS HAS
BECOME NCREASINGLY DIRE,
I BELEVE We MUST Look

INFORMATION WILL BE
A BIT CHALLENGING. AS
YOUR, SCIENCE AINISER, T
URGE YOU TO EXTEND A

LITTLE TRUST...

YES. AND THEY ARE NOW DOING
REMARKABLE RESEARCH INTO THEWR
BIOLOGICAL COMPOSITIONS AND

ORIGINS, AS WELL AS INTO -~

OlKAY--lets... lef's hold « I need N WwAND T™M SURE YOU WILL LEARN Av THERE WAS Of course — very well. You'll )
So yow're up a momert, Bloort ... some. Hime 0 GREAT DEAL FROM BLOORT 183, HES  GOD REASON WE Q:lﬁmme if myg concern overthe  ©
telling me that DIGEST this. ONE OF CUR FINEST SCIENTISTS -— | TRANSMITTED RiM Bl Family's Srowing ... DIFFICILTIES
VERTEBRATES - AN EXCELLENT OBSERVER AND P To EARTH... with the DISORDER

THOROUGH RESEARCHER..

T MAKE NO
W ASsUMPTIONS, O
7 MAGNIFICENT CORPULENCE.
ALL MY RESEARCH 15
BACKED BY EVIDENCE,
PRESENTED HERE

THROUGH THE
SIMULACRON.
AND T DO
BELIEVE WE CAN
LEARN MUCH FROM
THE EARTHL
ORGANISMS ..\, /

made me snappish. Of course T
trust Bloort. We ot that
what he has ‘eamed can
only HELP us master
our genetic
TROUBLES,




T THINK, SIRE, THAT TS (MPORTANT FOR USTO
REALIZE THAT THE SWILARITY WE SEEM TO SEE
BETWEEN THE EARTHLY SEA CUCUMBERS AND
OURSELVES 1S DECEIVING. IT 1S A COWNCI-
DENCE OF SEPARATE EVOLUTIONS MOLDED
BY SIMILAR ENVIRONMENTAL FACTORS.

FOR
INSTANCE,
WE BOTH LIVE
IN FLUID ENVIRON -
MENTS, MORE {MPORTANT,
THOUGH: WE COME FROM

BUT--TO GET US BACK ON TRACK --
DESPITE THE APPARENT DIFFERENCES
BETWEEN SEA CUCUMBERS AND THOSE
HAIRY MAMMALIAN BAPEDS--

SO, DESPITE VISUAL SIMWARITIES, TWO

DIEFERENT PLANETS + TWO DIFFERENT
ORIGINS = NO BIOLOGICAL SIMILARITIES WHAT-
SOEVER. ABSOLUTELY NOTHING [N COMMON.

TRUST ME, SIRE. YOU WOULD NOT

RELATE WELL TO AN EARTHLY SEA
CUCUMBER.

Iy

IT'S AN ACRONYM FOR
, DEOXYRIBONUCLEIC ACID...

AT (TS MOST FUNDAMENTAL LEVEL, ALL

EXPRESSIONS OF UIFE ON EARTH ARE LINKED

VERY CLOSELY TOGETHER. THEY SHARE
ONE COMMON ANCESTOR.

Whoa-- those are, - Aren't we detti
fancy words, Bloort. A a litkle ahe%ﬁt ;?g
ourselyes?

/«‘%W
=~ Aﬁ\i\‘\s .\.g;_(.‘-’f '

RIGHT NOW ALL T WANT You T
REMEMBER. IS THAT DNA 1S A
MACROMOLECULE THAT EXISTS IN
EVERY SINGLE LIVING CELL OF
A EVERY ORGANISM ON EARTH...

YOURE RIGHT,

SIRE-- I'M JUST
TRYING TO

INTRODUCE SOME
CONCEPTS HERE.

AND THE ASTONISHING EVIDENCE LIES IN EVERY CELL
THAT EVER LIVED ON THAT PLANET: EVERY ORGANISM OF
EARTH, FROM BACTERIA TO HUMANS, SHARES A SINGLE
UNIFYING SUBSTANCE THAT DICTATES EVERY ORGANISM'S
GRONTH AND REPRODUCTION ==~

== A DOUBLE-HELIX
SUPER -MOLECULE
EARTHLINGS CALL...

~ AND THAT T PROVIDES A HISTORY AND AN
INSTRUCTION MANUAL FOR ANY GIVEN ORGANISM
WRITTEN IN A UNIVERSAL LANGUAGE UNDERSTOOD

gl BY EVERY CELL WITHIN THAT

T
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-« A BLUEPRINT FOR
MAINTAINING, AS WELL AS
ForR BUILDING, CELLS..,

TCLACATE

ACCATALC TCLA
GTCCTCAT

..AND FOR PASSING THE
TRAITS OF THOSE CELLS ON
To AUTURE. GENERATIONS.




Blueprinds -- construction!

T can understand that-- But it takes more
Ive had come experience than blyeprints 2nd
building

AS EVIDENCE OF THEIR COMMON ORIGIN, GENES
ARE REMARKABLY SIMILAR ACROSS ALL EARTHLY
ORGAN[SMS. FOR. INSTANCE, 21% OF THE GENES

I8 THAT BRAINY, GLOBALLY DOMINANT MAMMAL,
THE HUMAN, AND I THE S\MPLE, UNICELLULAR ...H0% OF THE GENES IN THE HUMAN AND
FUNGUS BREWERS YEAST ARE EQUIVALENT... THE ROUNDWORM ARE EQUIVALENT...

WELL, IT TAKES
ORGANIZATION,
AND DNA CERTAINLY

A STRAND OF DNA 1S &

g‘;"‘gggﬁggﬁ;ﬂm% THE STRANDS OF DNA--
NUCLEIC ACIDS. SPECIFIC GRUUPINGS CONTAINING. ALL THE o OF THE Cene
: OF UCLEIC ..50% GENES IN THE HUMAN AND TME HUMAN AND THE HOUSE MOUSE
DS i oD THE FRUIT FLY ARE EQUIVALENT... T PP, Bk g

CHARACTERISTIC,
ARE CALLED
GENES.

gt\gﬂ_zzzz

" N6 SRUCTURES KerT
GENES ARE UNITS
WITHIN THE CELL CALLED
OF INFORMATION. CHi MES,
A COMPLETE SET OF AN EARTHLY ORGANISMS CAN HAVE ANYWHERE FROM
ORGANISM'S GENES-- THE ' HUNDREDS To TENS OF THOUSANDS OF GENES WLTHIN AND
TOTALITY OF ALL THE THEIR GENOME, REGARDLESS OF STRUCTURAL COMPLEXITY/ ND HERE'S SOMETHING INTERESTING -~ HUMANS
[NFORMATION NEEDED TO AND THE\R CLOSEST RELATIVE, THE CHIMPANZEE,
CREATE ANOTHER IDENTICAL SHARE MORE THAN 98% OF THEIR GENES.

THEIR. DIFFERENCES ARE
ALMOST NEGLIGIBLE.

ROUNPWORM:  CHICKEN: MAN:
20,000 GENES 23000 GENES 2025000




