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PIP YOU KNOW=2

THE FUNPAMENTAL MOLECULES OF LIFE HAVE A HANPEPNESS- JUST LIKE YOUR LEFT ANP
RIGHT HANDP

RIGHT HANPED PNA HELIX. P- SUGAR (&LUCOSE) L- AMING ACID (ALANINE)

l]THE LIFE ON EARTH ONLY USES LEFT-HANPED AMINO ALIPS ANP RIGHT ~HANPED SUGARS AND PNA. THAT'S CALLED ‘CHIRALITY’
—

BUT THE SCIENTIST CAN NOW CREATE THEIR MIRROR TWINS WITH
RIGHT HANPEDP AMINO ACIPS ANP LEFT HANPEP PNA

RIGHT HANDPEP |

LEFT HANDED D- SUGAR
PNA HeLIX DPNA HELIX (6LUCOSE)

3

THESE 'MIRROR MOLECULES’ MOSTLY AREN’'T USEP BY LIFE NATURALLY, BUT THEY MAY BE GAME CHANGERS IN MEPICINE

P-AMINO ACIP
(ALANINE)

L-SUGAR L- AMINO ACIP
(6LUCOSE) (ALANINE)
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MIRROR MOLECULES HAVE POTENTIAL APVANTAGES IN BIO THERAPEUTICS AS THEY
CAN AVOIP IMMUNE REJECTION AND THEREFORE CAN STAY IN THE BOPY MUCH LONGER

NORMAL PROTEIN MIRROR PROTEIN

S 2D

IMMUNE RECEPTOR

FLIPPING THESE MOLECULES MAY
ALSO FLIP THE FUTURE OF
BIOTHERAPEUTICS



WHAT IF WE TAKE ALL THESE MIRROR MOLECULES ANPD USE THEM TO BUILD A MIRROR ORGANISM?Z2

.

RIGHT HANDPED LEFT HANDED . P- AMINO ACID
DNA L-AMINO ACIP

NA L- SUGAR
D- SUGAR

NORMAL ORGANISM

SCIENTIST CREATING MIRROR ORGANISM

l. THEY CAN USE

ACHIRAL NUTRIENTS IN

NATURE TO SURVIVE

Z. GIVEN TIME, THEY

IF LIFE WORKS ONE war... oo we purs COULD EVOLVE AND

[ AP MAKE T WoRk N iMIROR? PIVERSIFY INTO

ENTIRELY NEW MIRROR

grci ey species

SCIENTISTS ARE NOW EXPLORING HOW TO MAKE MIRROR BACTERIA
IN THE LAB.
ORGANISMS BUILT FROM SYNTHETIC, MIRROREP BUILPING BLOCKS.




AS MIRROR BACTERIA WOULP BE CONSTRULTEP FROM MIRROR BIO MOLECULES,
THEY COULP POSSES SOME UNIQUE STRENGTHS, MAKING THEM SUPERBUGS.

OUR IMMUNE SYSTEM CAN PETECLT ANP FIGHT MICROBES- BUT MIRROR MICROBESZ IT MAY NOT BE
ABLE TO EFFELTIVELY RESPONPD.

IN NATURE, BACTERIOPHAGES KEEP BACTERIA IN CHECK

MOST ANTIBIOTICS WE USE TODAY WORK BY FITTING INTO MOLECULAR “LOCKS” ON BACTERIAL SURFACE.
HOWEVER MIRROR BALTERIA WOULP HAVE MIRRORED LOCKS- MAKING THEM RESISTANT TO MOST ANTIBIOTICS

NATURAL CHECKS AND ANTIBIOTICS PON'T
) WORK ON ME

BALANCES WON'T INFEAT ME

WORK ON ME

BACTERIOPHAGES PON'T

IF CREATED, THESE 'SUPER MIRROR BUGS’' COULD EVAPE ECOSYSTEMS, RESIST MOST TREATMENTS, AND
CAUSE IRREVERSIBLE HARM TO ALL LIFE ON THE PLANET EARTH




IN REAL WORLD, A MIRROR BACTERIA ESCAPING THE LAB MIGHT SPREAPD
QUIETLY, UNTREATABLE BY MANY OF TOPAY’'S PRUG, INVISIBLE TO
PREPATORS ANP IMMUNE PEFENDPED - TURNING INTO A STUBBORN,
UNCONTROLLABLE NEW INFECTION




IN 2024, 38 TOP SCIENTISTS- INCLUPING TWO NOBEL LAUREATES- SOUNPED
THE ALARM.
THEY WARNED THAT CREATING MIRROR LIFE COULP LEAP TO CATASTROPHIC
RISKS, AND RECOMMENPED THAT THEY NOT BE CREATEPD BUT THAT THE USE OF
| MIRROR MOLECULES SHOULP CONTINUE

VM'T YeT
< UNDERSTAND HOW THESE MIRROR
MICROBES COULD IMPACT OUR

ECOSYSTEMS

CREATING MIRROR LIFE COMES
WITH SERIOUS RISKS....ARE WE
REAPY TO HANPLE WHAT WE
INVENT?Z

BEYOND SCIENTIFIC CURIOSITY,
THERE’'S NO CLEAR BENEFIT TO
MAKING THEM
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SHARE YOUR REFLECTIONS
MIRROR BIOLOGY RAISES QUESTIONS THAT STRETCH BEYOND SCIENCE ALONE. HOW PO YOU IMAGINE
THESE MIRROR ORGANISMS COULP SHAPE OUR FUTURE?Z WE INVITE YOU TO WRITE POWN YOUR
THOUGHTS, HOPES, AND CONCERNS AS PART OF THIS ONGOING CONVERSATION.

PIsCLAIMER
THE CONTENT IN THIS COMIC IS INSPIRED BY THE 2024 ARTICLE “CONFRONTING RISKS OF MIRROR LIFE” BY AP APAMALA
ET AL. AND THE ASSOCIATED TECHNICAL REPORT. THE SUGGESTEPD RISK ASSESSMENTS ARE ANTICIPATORY, YET ROOTEPD
IN KNOWLEPGE. BOTH THE ORIGINAL AUTHORS AND THE CREATORS OF THIS COMIC BOOK INVITE PIVERSE PERSPELTIVES,
AS TOGETHER WE EXPLORE AND UNPERSTAND THE POTENTIAL IMPACTS OF MIRROR BIOLOGY

READ “CONFRONTING RISKS OF MIRROR BIOLOGY"” HERE.
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