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INTRODUCTION

WE ARE THE IGEM MSP-MAASTRICHT TEAM
FROM MAASTRICHT UNIVERSITY. IGEM IS A
SYNTHETIC BIOLOGY COMPETITION ORGANIZED
BY MIT IN WHICH TEAMS FROM ALL OVER THE
WORLD TRY TO FIND SOLUTION TO PROBLEMS
BY USING GENETICALLY MODIFIED BACTERIA.
THIS PUZZLE BOOK IS MADE TO INFORM MORE
PEOPLE ABOUT WHAT SYNTHETIC BIOLOGY IS
AND HOW IT CAN BE USED TO SOLVE CURRENT
WORLD PROBLEMS. THEREFORE WE CONTACTED
MANY IGEM TEAMS FROM ALL OVER THE
WORLD TO SHARE THEIR PROJECT TO US AND
PARTICIPATE IN MAKING THIS PUZZLE BOOK.
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Synthetic biology
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SYNTHETIC BIOLOGY IS A DEVELOPMENT IN SCIENCE ON HOW ORGANISMS CAN BE GENETICALLY
ENGINEERED BY ALTERING THEIR GENE SEQUENCES TO PROVIDE THEM WITH THE ABILITY TO

CONDUCT A NEW OR CHANGED TASK. IGEM HAS PROVIDED THE PLATFORM TO USE THIS
PARTICULAR FIELD OF SCIENCE TO COMBAT PROBLEMS THAT THE WORLD AND PEOPLE
CURRENTLY FACE. IT IS A FIELD OF SCIENCE THAT PROVIDES HOPE.




Synthetic biology

How the found words relate to the project?

. THE PROCESS OF UNDERSTANDING THE WORKINGS OF THE WORLD.

. A FUNDAMENTAL BASIC TO UNDERSTAND SYNTHETIC BIOLOGY.

. DESIGNING YOUR GENE CONSTRUCT IS VITAL FOR THE START OF THE
SYNTHETIC BIOLOGY JOURNEY.

. SYNTHETIC BIOLOGY INVOLVES GENETICALLY ENGINEERING
ORGANISMS.

. AN IMPORTANT TECHNIQUE TO GUIDE AND CONFIRM YOUR
SUCCESS IN THE SYNTHETIC BIOLOGY PROCESS.

. IN RELATION TO THE TECHNIQUES USED TO INSERT THE NEW DNA

FRAGMENT INTO THE PLASMID OF CHOICE THAT WILL ULTIMATELY BE USED TO
MAKE GENETICALLY MODIFIED ORGANISMS (GMO'S).

. TO FINALLY GET GENETICALLY MODIFIED ORGANISMS WE
NEED TO CONDUCT TRANSFORMATION.

. AN ESSENTIAL COMPONENT TO ENSURE THAT GMO'S DO NOT
GET OUT INTO THE SURROUNDINGS.

. MORALITY IS VITAL IN STICKING TO THE AVAILABLE LIMITS OF
SYNTHETIC BIOLOGY

. ENSURING THAT THE USAGE OF A PARTICULAR GMO IS SAFE FOR

EVERYONE.




aastricht

[ |
CSWNETIBTNAPTY H  ANTIPORTR
CUAINTIORTFAMILY cmoscrmn
YSTSCLAUAESBTGCNN Soniir
ATEPAGOTISHLAPL Y Moo
NAROPTIAGUTNR REA LTGHT
0I SDSGREHNTRERE A
BNCOUOTNYTTIOTCA
AAAHLTOATISPNR RT
CBRRABCCARONS SR
TLCOTNTLSRRHYH
EEILTIDSRATILITS STISEB
RBTAOSRLUWTETINDO
I DYHNYRCHNRR RTCEA
ACROMWDTFUNDTINGA

IN OUR PROJECT WE WANTED TO MAKE IT POSSIBLE TO CREATE FRESHWATER OUT OF SEAWATER IN
A WAY THAT IS ENVIRONMENTALLY FRIENDLY. TO ACHIEVE THAT WE GENETICALLY MODIFIED
BACTERIA THAT ARE NATURALLY PRESENT IN THE SEA TO GIVE THEM AN ABILITY TO "EAT" SALT OUT
OF SEAWATER. THE BACTERIA ARE TRAPPED IN A MATERIAL THAT ALLOWS THE WATER TO FLOW

THROUGH IT BUT KEEPS THE BACTERIA IN ONE PLACE. OUR BACTERIA ARE ONLY ACTIVETED UNDER
SPECIAL CONDITIONS - A SPECIFIC LIGHT COLOR WILL DETERMINE WHETHER BACTERIA TAKE UP
SALT OR RELEASE IT OUTSIDE. THIS ALLOWS US TO REUSE OUR SALT FILTERING ORGANISMS - WHEN
THEY ARE ALREADY FULL OF SALT, THEY CAN BE TAKEN OUT OF WATER AND PLACED IN ANOTHER
PLACE WHERE THEY WILL RELEASE ALL THE SALT THAT CAN BE FURTHER USED IN THE INDUSTRY.
THE NEWLY CREATED FRESHWATER CAN BE THEN USED IN INDUSTRY, AGRICULTURE, AND IN THE
FUTURE, EVEN AS DRINKING WATER!




MSP-Maastricht

How the found words relate to the project?

J A TYPE OF PROTEIN WE USE TO MOVE SODIUM IONS INTO THE BACTERIA.

J ALTHOUGH OUR MSP-IGEM TEAM STARTED AS A COUPLE OF COLLEAGUES,
WORKING TOWARDS A COMMON GOAL MADE US SO CLOSE THAT WE LIKE TO CALL
OURSELVES A FAMILY.

o ALSO KNOWN AS BLUE-GREEN ALGAE, THEY ARE THE GROUP OF
BACTERIA WE USE TO FILTER SALT OUT OF SEAWATER.

J OUR PROCESS OF DESALINATION DOES NOT REQUIRE ANY FOSSIL FUEL
ENERGY AND THE BACTERIA CAN BE REUSED.

J OUR RESEARCH HAS BEEN POSSIBLE THANKS TO THE DONATIONS WE
RECEIVED, HOWEVER TO ENABLE US TO WORK ON OUR PROJECT FURTHER, WE STILL
NEED FUNDS. IF YOU WOULD LIKE TO HELP, PLEASE DONATE USING THE QR CODE
BELOW.

J THE PROTEIN WE USE THAT TAKES UP CHLORIDE IONS FROM
SEAWATER WHEN EXPOSED TO GREEN LIGHT.

o AN ISSUE WE HOPE TO SOLVE WITH OUR NEW BIODESALINATION
METHOD.

J THE BACTERIA THAT DESALINATE THE WATER ARE "CONTROLLED" BY THE COLOR
OF LIGHT THEY ARE EXPOSED TO.

J A METHOD OF IMMOBILIZATION WE USE TO ENSURE THAT OUR
BACTERIA DO NOT ESCAPE INTO THE WATER THEY ARE DESALINATING.




IGEM Aachen
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PHOSPHATE IS AN IMPORTANT BUT FINITE RESOURCE AND IS USED ON A LARGE
SCALE, FOR EXAMPLE IN AGRICULTURE, AS IT IS AN ESSENTIAL GROWTH FACTOR
FOR PLANTS. HOWEVER, RESERVES ARE DWINDLING AND MASSIVE USE IS CAUSING

ACCUMULATIONS OF THE SUBSTANCE IN GROUNDWATER. THIS IS WHERE
METAPHOS COMES IN - MODIFIED ENZYMES TARGETING PHOSPHATE RECYCLING.
WE ADDRESS BOTH OF THESE PROBLEMS BY RECOVERING VALUABLE PHOSPHATE
FROM GROUNDWATER AND PROCESSING IT FOR INDUSTRIAL REUSE. THIS IS
ACHIEVED BY USING MODIFIED PHOSPHATE BINDING PROTEINS WHICH CAN BE
ACTIVATED AND DEACTIVATED BY BLUE LIGHT IRRADIATION.




IGEM Aachen

How the found words relate to the project?

. WE URGENTLY NEED A SOLUTION FOR THE PHOSPHATE
PROBLEM, AS THE PHOSPHATE RESERVES ARE ESTIMATED TO LAST 50-130
MORE YEARS. IN ORDER TO SECURE THE FUTURE OF NOURISHMENT, WE AIM
TO PROVIDE THE SOLUTION FOR THAT.

. WITH METAPHOS, PHOSPHATE ACCUMULATED IN SEWAGE CAN
BE RECYCLED AND, THEREFORE, BECOME A RENEWABLE RESOURCE.

. : WE ADD ON TO THE PHOSPHATE CYCLE BY ADDING A
COMPLETELY NEW, COMPLETING PATH TO IT.

. BECAUSE THE PHOSPHATE RESERVES SHRINK CONSEQUENTLY
AND WE WILL NEED TO FEED 10 BILLION PEOPLE ON EARTH SOON, A CHANGE
IN THE WAY WE TREAT PHOSPHATE IS MUCH-NEEDED.

. WITH NEW METHODS OF PROTEIN ENGINEERING AND
TECHNOLOGIES, WE IMPLEMENT OUR NEWLY INVENTED APPROACHES TO
DRIVE SCIENCE A BIT FURTHER.

. : OUR TEAM MEMBERS COME FROM ALL DIFFERENT
SUBJECTS OF SCIENCE: WE ARE BIOLOGISTS, BIOTECHNOLOGISTS,
MECHANICAL ENGINEERS, MATHEMATICIANS, AND COMPUTER SCIENTISTS.
THAT'S ALSO THE STRENGTH OF THE RWTH AACHEN: BEING AN
INTERDISCIPLINARY AND INCLUSIVE UNIVERSITY.

. WE USE MODERN, INNOVATIVE METHODS AND TECHNOLOGIES OF
SYNTHETIC BIOLOGY TO CREATE A SWITCHABLE PHOSPHATE BINDING PROTEIN
TO BE ABLE TO RECYCLE PHOSPHATE FROM SEWAGE.

. OUR TEAM CONSISTS OF 24 MEMBERS- A REALLY BIG TEAM! ALSO, IGEM
FOR MOST OF US IS THE BIGGEST PROJECT WE HAVE DONE SO FAR.
. OUR ENGINEERED PROTEINS THAT BIND AND RELEASE THE

PHOSPHATE ARE TRIGGERED BY LIGHT IRRADIATION TO DO SO. WE BUILD A
BIG REACTION STIRRER WITH BUILT-IN LED LIGHTS TO CONTROL THE PROCESS.

. ALSO REFERRING TO THE LIGHT-ACTIVATED PROTEIN
DOMAINS, THIS WORD ALSO ENVISIONS THE BRIGHT FUTURE OF PHOSPHATE
RECYCLING.




IGEM Wego_Taipei
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IN THE 2022 COMPETITION, OUR TEAM LAUNCHED A PROJECT CALLED EUTRO IN VITRO, WHICH AIMED AT
SOLVING EUTROPHICATION. EUTROPHICATION IS A PROCESS CAUSED BY THE GRADUAL INCREASE IN THE
CONCENTRATION OF PHOSPHORUS, NITROGEN, AND OTHER PLANT NUTRIENTS IN THE BIOSYSTEM, WHICH
ARE INTRODUCED INTO THE ECOSYSTEM PRIMARILY WHEN STREAMS WASH AWAY SOILS FROM LAND. OUR

APPROACH TO SOLVING EUTROPHICATION IS A FILTERING DEVICE CONTAINING ENGINEERED E. COLI WITH
THE ABILITY TO HYDROLYZE ORGANIC PHOSPHATE AND OVERTLY ABSORB, AS WELL AS FIXATE,
INORGANIC PHOSPHATE. OUR ULTIMATE GOAL IS TO DECLINE THE EXTERNAL PHOSPHORUS LEVEL, WHICH
IS THE MAIN REASON BEHIND EUTROPHIC WATERS. WE HOPE TO APPROACH SUCH A MULTIFACETED ISSUE
FROM A DIFFERENT ANGLE AND DEVELOP A CREATIVE BUT FEASIBLE SOLUTION THROUGH SYNTHETIC
=][o]Molc) ¢




IGEM Wego_Taipei

How the found words relate to the project?

OUR TEAM IS LIKE A UNITED FAMILY, SUPPORTING EACH OTHER IN
MANY ASPECTS.
THE WORD RESILIENCE PERFECTLY DESCRIBES OUR TEAM. IN THIS
YEAR, WE FACED DIFFERENT PROBLEMS SUCH AS PANDEMICS OR OTHER
FINANCIAL CONCERNS. HOWEVER, WE FINALLY TURNED INTO A GREAT RESULT.
ALL 15 OF US ARE EQUALLY DETERMINED TO ACHIEVE THE SAME
GOAL.
COLLABORATIVE - THROUGHOUT THE PROJECT, OUR TEAM HAS
TAKEN PART IN MANY COLLABORATIONS, WHICH HAVE STRENGTHENED OUR
CONNECTION TO THE IGEM COMMUNITY AND HELPED US IMPROVE OUR
PROJECT.

EVERY SINGLE MEMBER OF OUR TEAM HAS ACCOUNTABILITY
AND A SENSE OF RESPONSIBILITY TO COMPLETE TASKS THAT COULD KEEP THE
TEAM ON SCHEDULE.

WE ARE A TEAM OF YOUNG SCIENTISTS DEDICATED TO ACHIEVING
NOT ONLY SUCCESS IN OUR EXPERIMENTS AND PROJECT WITH HARD WORK
AND PERSEVERANCE.

OUR PROJECT IS ECO-FRIENDLY AIMING AT SOLVING
EUTROPHICATION ISSUES AND PROVIDING A STABLE ECOLOGY IN GLOBAL
COMMUNITY.

OUR PROJECT IS MEASURABLE IN TERMS OF ITS BENEFITS AND
ACHIEVEMENTS. IT IS NOT ONLY ACHIEVABLE IN MONETARY ASPECTS, THE
PRECISE PLAN AND OBJECTIVE MEASUREMENTS MAKE THE IMPLEMENTATION
POSSIBLE TO SOLVE REAL-WORLD SCENARIOS.

OUR PROJECT IS INNOVATIVE BECAUSE EVERY STEP OF THE
RESEARCH PROCESS REQUIRES US TO THINK OUTSIDE THE BOX.
OUR PROJECT IS PRACTICAL THAT WE APPLIED OUR PROJECT TO
OUR REAL WORLD TO SOLVE EUTROPHICATION INSTEAD OF THE THEORETICAL
METHOD.




IGEM Bio-Brussels
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AS A TEAM WE WERE INSPIRED BY THE HARD WATER WE DEAL WITH ON A DAILY
BASIS HERE IN BRUSSELS. SINCE CURRENT SOLUTIONS ARE NOT ENVIRONMENTALLY

FRIENDLY, WE WANTED TO SEE IF WE COULD DEVELOP A BIODEGRADABLE, PROTEIN
BASED SOLUTION TO HARD WATER.




IGEM Bio-Brussels

How the found words relate to the project?

o OUR PROJECT IS CENTERED AROUND SOFTENING WATER TO OFFER
BETTER WATER QUALITY AROUND THE WORLD.

o ARE THE SCAFFOLD WE ARE USING TO PRESENT OUR
CONSTRUCTS.

. IS WHAT WE'RE TRYING TO REMOVE FROM WATER.

o THE SHELL OF EGGS INSPIRED OUR PROJECT.

o : THE CITY WHERE OUR PROJECT TOOK PLACE AND INSPIRED OUR
TOPIC.

o OUR FINAL EXPRESSION STRAIN.

J OUR BACKGROUND EDUCATION AND BASICALLY WHAT WE'RE
DOING.

o THE ECOLOGICAL IMPACT OF NON-ENVIRONMENTALLY FRIENDLY WATER
SOFTENING IS THE SALINATION OF WATER.

o OUR SCAFFOLD IS FIBER SHAPED

o CORE PART OF WHAT WE DO.

J : OUR BACKGROUND EDUCATION AND BASICALLY WHAT WE ARE

DOING.
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THIS YEAR, TEAM ESTONIA_TUIT'S PROJECT AIMS TO IMPROVE THE SURVIVABILITY OF
SACCHAROMYCES CEREVISIAE YEAST, A POPULAR MODEL ORGANISM, IN CONDITIONS OF HIGH
RADIOACTIVITY, AND FIND THE BEST WAY TO SYNTHESIZE MELANIN THAT WILL PROTECT IT IN
SPACE. OUR MELANIN-SYNTHESIZING YEAST CAN BE USED AS RADIATION-RESISTANT
BIOFACTORIES IN SPACE FOR SYNTHESIZING SUPPLEMENTS NECESSARY FOR LONG-TERM SPACE
MISSIONS AND FUTURE COLONIZATION OF OUTER SPACE. AS WELL AS THAT, OUR PROJECT CAN
ALSO BE USED ON EARTH. FOR EXAMPLE, SACCHAROMYCES CEREVISIAE IS DISCOVERED TO BE
THE MOST SENSITIVE STRAIN FOR HEAVY METAL UPTAKE. AND OUR MELANIN-SYNTHESIZING
YEASTS CAN BE USED FOR THE ABSORBANCE OF RADIOLOGICAL ISOTOPES IN PLACES WITH
RADIOACTIVE CONTAMINATION.

11




IGEM Estonia_TUIT

How the found words relate to the project?

J A GOOD TEAM IS WHAT CREATES THE ENVIRONMENT FOR A SUCCESSFUL
PROJECT, AND WE HAVE WHAT IT TAKES.

] NOTHING EVER WORKS OUT PERFECTLY, BUT THROUGH
PERSISTENCE, WE CAN ACHIEVE OUR ULTIMATE POTENTIAL.

o OUR PROJECT IS AMBITIOUS BECAUSE THERE ARE MANY WAYS IN
WHICH IT CAN BE DEVELOPED AND IMPLEMENTED.

] THROUGHOUT THE PROJECT, OUR TEAM HAS TAKEN PART IN

MANY COLLABORATIONS, WHICH HAS STRENGTHENED OUR CONNECTION TO THE
IGEM COMMUNITY AND HELPED US IMPROVE OUR PROJECT.

] WE CONSTANTLY LEARN AS WE TRY OUT NEW STRATEGIES IN ORDER TO
FIND THE BEST ONE.
o OUR TEAM IS A FAMILY WHERE THERE ARE ADVISORS AND JUNIOR

INSTRUCTORS, AND THEY CREATE SORT OF A SUPPORT SYSTEM FOR STUDENTS,
WHILE ALSO LETTING THE STUDENTS HARVEST THEIR OWN IDEAS.

J SPACE YEAST AIMS TO APPLY NOVEL APPROACHES TO MAKING A
MODEL ORGANISM RADIATION-RESISTANT.

. COMBINING GREAT IDEAS AND A SYNERGETIC TEAM LEADS TO AMAZING
RESULTS.

] THIS WORD CAN BE APPLIED TO BOTH OUR PROJECT AND OUR TEAM.

. EACH STEP OF OUR PROJECT IS LIKE A BUILDING BLOCK THAT
LOGICALLY CONTRIBUTES TO THE PREVIOUS CONSTRUCT.
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OUR PROJECT'S P.AG.G.A.A.l.A (PRECISION AGRICULTURE USING GENOMICS,
ARTIFICIAL INTELLIGENCE AND AEROTRANSPORTABLE EQUIPMENT) GOAL IS SOIL
IMPROVEMENT AND INCREASING OF THE QUALITY OF THE AGRICULTURAL YIELD. THIS

WILL BE ACHIEVED THROUGH A PROTOCOL THAT INCLUDES MOLECULAR,
PHYSICOCHEMICAL, AND AGRONOMICAL CHARACTERISTICS AND ANALYZES THEM
THROUGH ARTIFICIAL INTELLIGENCE AND MORE SPECIFICALLY MACHINE LEARNING, IN
ORDER TO PROPOSE TAILOR-MADE INTERVENTIONS TO FARMERS AND SPECIALISTS IN
THE FIELD OF AGRICULTURE.




IGEM Patras

How the found words relate to the project?

o COLLABORATION BETWEEN OUR SUBTEAMS AS WELL AS WITH
OTHER IGEM TEAMS PROMOTE OUR GOALS AND GIVES US THE OPPORTUNITY TO
MEET NEW PEOPLE AND EXCHANGE IDEAS

o NEW IDEAS AND POSSIBLE CONCEPTUALIZATIONS CAN MAKE THE
PROJECT MORE INTERESTING AND INNOVATIVE.

o ENVIRONMENTAL SUSTAINABILITY IS ONE OF THE BASIC PILLARS
OF OUR PROJECT.

o THE INTEGRATION AND APPLICATION OF OUR PROJECT IN EVERYDAY
LIFE BY FARMERS, AGRONOMISTS, AND FOOD INDUSTRIES IS ONE OF OUR TEAM'S
MAIN GOALS.

o TECHNOLOGY AND ITS APPLICATION IN OUR PROJECT THROUGH
ARTIFICIAL INTELLIGENCE IS ONE OF OUR PROJECT'S INNOVATIONS.

o COMMUNICATION BETWEEN OUR TEAM MEMBERS MAKES OUR
WORK MORE EFFICIENT AND ENSURES ROBUST RESULTS.

o FLEXIBILITY HELPS OUR TEAM OVERCOME POSSIBLE PROBLEMS AND
CHANGES, AND INTEGRATE THEM QUICKER INTO THE PROJECT'S MAIN GOAL.

o FOCUSING ON OUR TEAM'S GOALS AND PLAN, ESPECIALLY WHILE
PARTICIPATING IN A COMPETITION WITH DEADLINES, IS VERY IMPORTANT.

o RECEPTIVENESS TO NEW IDEAS, COLLABORATIONS, AND CHANGES
CREATES NEW PERSPECTIVES ON OUR PROJECT AND HELPS US IMPROVE IT DAY BY
DAY.

o As IGEM PATRAS WE TRULY APPRECIATE THE FACT THAT WE HAVE THE

OPPORTUNITY TO GAIN NEW EXPERIENCES WHILE EXPERIMENTING WITH INNOVATIVE
IDEAS AND METHODS AND MEETING NEW PEOPLE FROM ALL OVER THE WORLD.
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DUE TO THE INCREASING FOOD SHORTAGE CAUSED BY THE EXTREME WEATHER AND MANUAL
PROBLEMS, OUR DENSELY POPULATED CITY MACAU NEEDS A SUSTAINABLE FOOD SOURCE TO
STABILIZE THE SUPPLY. TO ENHANCE PRODUCTIVITY, WE HAVE CHOSEN THE HYDROPONIC SYSTEM TO
ACCOMPLISH FURTHER EXPERIMENTS. HOWEVER, THERE ARE TWO PROBLEMS WITH HYDROPONICS.
FIRST, THE NUTRITION SOLUTION MUST BE DISCARDED REGULARLY TO PREVENT TOXIN

ACCUMULATION OR PH REDUCTION, WHICH HEAVILY AFFECT NUTRIENT AVAILABILITY. WE USE THE
GENETIC PH SHOOTING (GPS) SYSTEM TO NEUTRALIZE THE SOLUTION. THEN, HORMONE REGULATION
IS ALSO VITAL FOR ENHANCING PLANT GROWTH. PLANT HORMONES LIKE PHYTOHORMONES AND
ABSCISIC ACID (ABA), HOWEVER, SLOW DOWN PLANT DEVELOPMENT. THUS, WE USE THE HORMONE
BINDING DOMAIN OF RECEPTOR T2R4 TO INHIBIT ABA. TO STRENGTHEN THE ADAPTABILITY OF THE
PLANT, WE ALSO USE PYL8 FOR COMPETITIVE INHIBITION. BY USING HBDS + GPS SYSTEMS, WE CAN
SUCCESSFULLY ESTABLISH A SUSTAINABLE METHOD OF AGRICULTURE FOR THE FUTURE. 15
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How the found words relate to the project?

. SUSTAINABILITY IS A VERY SIGNIFICANT THEME OF OUR PROJECT
SINCE WE WANT TO OPTIMIZE HYDROPONICS INTO A MORE SUSTAINABLE SYSTEM.
o OUR PROJECT INVOLVES A PROTOTYPE HOME KIT THAT CAN BE

PLACED ON MACAU BALCONIES AND IT IS GOOD FOR US TO PROMOTE SELF-
FARMING AND OUR PROJECT.

o THIS IS THE GENERAL TOPIC OF OUR PROJECT.

J WE ARE TARGETING FARMING, ESPECIALLY URBAN FARMING.

. HYDROPONICS IS THE SYSTEM WE USE TO COMPLETE OUR
EXPERIMENTS.

o AUTONOMY IS ONE OF OUR TARGETS, AND WE INCREASED THE
AUTONOMY LEVEL THROUGH OUR PH SHOOTING SYSTEM.

] WE HOPE OUR SYSTEM COULD BE MORE PRODUCTIVE.

. PLANT IS IMPORTANT IN REDUCING CARBON DIOXIDE.

. MAINTAINING A STABLE FOOD SUPPLY IN URBAN CONDITIONS IS OUR MAIN
TARGET.

] CLIMATE CHANGE IS IMPACTING EVERYONE ON EARTH AND IS ALSO THE

INSPIRATION FOR OUR PROJECT.
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THE PRODUCTION OF VALUABLE COMPOUNDS SUCH AS PIGMENTS OR DRUGS IN BACTERIA IS A MORE
ECOLOGICALLY FRIENDLY AND SUSTAINABLE APPROACH COMPARED WITH CHEMICAL SYNTHESIS.
USUALLY, THE METABOLIC PATHWAY REQUIRED FOR THE BIOSYNTHESIS OF THE COMPOUND IS
TRANSPLANTED FROM THE NATURAL PRODUCER INTO A MODEL BACTERIUM SUCH AS ESCHERICHIA
COLI. TO IMPROVE PRODUCT YIELD, IT IS COMMON PRACTICE TO INCREASE THE EXPRESSION LEVELS

OF THE EXOGENOUS ENZYMES. AN OCCURRING COMMON PROBLEM IS THE PRODUCTION OF TOXIC
INTERMEDIATES, WHICH HINDER THE GROWTH OF THE HOST ORGANISM, EVENTUALLY NEGATIVELY
IMPACTING ON THE FINAL PRODUCT YIELD. WE UTILIZE BACTERIAL MICROCOMPARTMENTS IN E. coLlI
TO INCREASE THE YIELD OF THE INDIGO DYE AND INDIRUBIN. THIS IS ACHIEVED BY LOCALISING PART
OF THE PATHWAY INTO THE COMPARTMENTS FOR THE BIOSYNTHESIS OF THE COMPOUNDS. TO
FURTHER IMPROVE OUR MICROCOMPARTMENTS, WE WANT TO INCORPORATE UNNATURAL AMINO
ACIDS INTO THE SHELL PROTEIN USING THE AMBER STOP CODON SUPPRESSION TECHNOLOGY. 17




IGEM Freiburg

How the found words relate to the project?

. "PRODUCTION" IS AN IMPORTANT ASPECT FOR OUR PROJECT, BECAUSE
WE COMPARE THE YIELD WHEN USING DIFFERENT BACTERIAL MICROCOMPARTMENTS.

. WITH "COMPOUND" WE WANT TO MAKE OUR PRODUCTION MORE
GENERAL, AS WE CAN INCREASE THE SYNTHESIS OF MANY DIFFERENT COMPOUNDS.

. "YIELD" IS IMPORTANT BECAUSE THIS IS THE MAIN FOCUS OF THE PROJECT
AS WE STRIVE TO INCREASE THE YIELD OF BIOCHEMICAL PATHWAYS.

. "MICROCOMPARTMENTS" ARE IMPORTANT BECAUSE THESE
ARE THE "CHAMBERS" WHERE WE LOCALISE THE PATHWAYS

. "INDIGO" IS ONE OF OUR PRODUCED COMPOUNDS AS IT IS EASILY
DETECTABLE DUE TO THE CHANGE OF ABSORBANCE.

. : "INDIRUBIN" IS ANOTHER OF OUR COMPOUNDS WITH IS IN HIGH DEMAND
FOR STUDIES AS A DRUG AGAINST LEUKAEMIA.

. "LOCALISING" DESCRIBES OUR PROJECT VERY WELL BECAUSE WE ARE
BRINGING ENZYMES IN SPATIAL PROXIMITY.

. "PATHWAY" IS IMPORTANT BECAUSE WE ARE INCREASING THE YIELD OF
PATHWAYS.

. : WE DECIDED ON "UNNATURAL" BECAUSE WE ARE EXPANDING THE
FUNCTIONS OF THE PROTEINS BY INCORPORATING UNNATURAL AMINO ACIDS.

. : "AMBER" WAS CHOSEN BECAUSE THE AMBER STOP CODON SUPPRESSION IS
THE TECHNOLOGIE TO INTRODUCE UNNATURAL AMINO ACIDS INTO PROTEINS IN VIVO
AND IT MAKES UP PART OF OUR NAME "CHAMBER".
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EXTRACELLULAR VESICLES (EVS) ARE A HETEROGENEOUS GROUP OF SMALL, LIPID-BASED
NANOPARTICLES THAT PLAY A KEY ROLE AS MEDIATORS OF MANY PHYSIOLOGICAL AND
PATHOPHYSIOLOGICAL PROCESSES. EVS ARE COATED WITH SURFACE PROTEINS THAT PROVIDE
SPECIFIC TISSUE TARGETING. THIS INTERESTING FEATURE, ALONGSIDE THEIR BIOCOMPATIBILITY,
BIOAVAILABILITY, AND ABILITY TO CROSS THE BLOOD-BRAIN BARRIER, HAS BOOSTED EVS AS A

POTENTIAL RNA DRUG CARRIER. HOWEVER, THE CAPACITY TO CREATE DESIGNER EVS IS STILL
LACKING. HERE WE PROVIDE A SOLUTION FOR THESE TWO ISSUES. WE PRESENT A MOLECULAR
BIOLOGY KIT TO USE IN A BIOLOGICAL SYSTEM TO PRODUCE DESIGNER VESICLES. AT THE SAME TIME,
WE HAVE INCLUDED A TAG SYSTEM TO IMPROVE AND SIMPLIFY THE COLLECTION AND PURIFICATION
TECHNIQUES, MAKING IT MORE FEASIBLE FOR LABORATORY GROUPS. MOREOVER, WE TAKE A STEP
FURTHER. WE PROPOSE TO LOAD EVS WITH THE C-MYC SIRNA TO USE THEM AS AN INNOVATIVE AND
SIDE-EFFECT-FREE THERAPY FOR BURKITT'S LYMPHOMA. 19
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How the found words relate to the project?

o THEY ARE THE BASIS OF OUR PROJECT, AND THE MAIN GOAL.

o SYNTHETIC GENETICS ALLOWS US TO DESIGN VESICLES
ACCORDING TO OUR NEEDS, AND TO OPTIMIZE THEM TO OBTAIN OUR OBJECTIVES.

o THE MAJUOR ADVANTAGE OF EXOSOMES IS THEIR SPECIFICITY
AND, THEREFORE, THE ABSENCE OF SIDE EFFECTS.

o SIMPLICITY, EFFICIENCY AND AFFORDABILITY UNITED IN A
SINGLE CONCEPT.

o OUR IDEA IS TO DEVELOP OR IMPROVE A NEW DRUG DELIVERY
STRATEGY.

o : WE IMPROVE THE WAY OF PURIFYING EXOSOMES, WHICH UNTIL NOW
WAS A HANDICAP IN THE PRACTICE.

o OUR PROOF OF CONCEPT IS THE INSERTION OF AN SI-RNA, ALTHOUGH THE
POSSIBILITIES OF THE KIT ARE ENDLESS.

o OUR DISEASE OF CHOICE WAS BURKITT'S LYMPHOMA, AS

THERAPIES FOR LYMPHOMAS ARE LIMITED AND THEY ARE THE MOST COMMON BLOOD
CANCER DISEASE AMONG ADULTS.

o IT IS THE ONCOGENE RESPONSIBLE FOR THE DEVELOPMENT OF BURKITT'S
LYMPHOMA, LOCATED ON CHROMOSOME 8.
o A NOVEL TECHNIQUE OF SYNTHETIC GENETICS THAT HAS

ALLOWED US TO DESIGN AND ASSEMBLE OUR CONSTRUCTS AND CREATE THE
LENTIVIRAL TRANSFER PLASMID.
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BACTERIAL CELLULOSE IS AN ORGANIC POLYMER THAT CAN BE ADOPTED AS AN EFFICIENT
ALTERNATIVE TO THE USE OF PLANT CELLULOSE, WHICH IS WIDELY USED IN THE INDUSTRY,
ESPECIALLY IN BRAZIL, WHICH IS ONE OF THE BIGGEST PRODUCERS OF PLANT CELLULOSE. THE
PROBLEM IN ITSELF IS THE IMPACT TO THE ENVIRONMENT AND THE ECOLOGICAL DAMAGE THAT
CAUSES THE TREE SPLINT, IN ADDITION TO NOT BEING A VERY PURE MATERIAL. WITH THE

CELLULOPOLIS PROJECT, WE AIM TO OPTIMIZE THE PRODUCTION OF CELLULOSE BY
KOMAGATAEIBACTER, THROUGH THE USE OF ADJUSTABLE PROMOTERS, MODULATING THE ENERGY
FLOW OF THE BACTERIUM. THE CENTRAL STRATEGY IS TO ATTENUATE THE METABOLIC COMPETITION
BETWEEN BACTERIAL GROWTH AND CELLULOSE PRODUCTION. IN ADDITION, IN ORDER TO REDUCE
COSTS AND ADOPT A MORE SUSTAINABLE APPROACH TO THE PRODUCTION OF BACTERIAL
CELLULOSE, UNICAMP_BRAZIL STILL PROPOSES THE USE OF ALTERNATIVE CULTURE MEDIA LIKE
ORANGE WASTE, FOR THE GROWTH OF THE STRAINS. 21
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How the found words relate to the project?

o MATERIAL WIDELY USED FOR INDUSTRALIZATION EXTRACTED FROM
PLANTS OR PRODUCED BY BACTERIAS.

o THE DAMAGE CAUSED BY THE OVEREXPLOITATION OF PLANT
CELLULOSE.

o METABOLIC PROCESS THAT PRODUCES CHEMICAL CHANGES IN
ORGANIC SUBSTRATES THROUGH THE ACTION OF ENZYMES.

o FERMENTED, SLIGHTLY FIZZY, SWEETENED TEA COMMONLY CONSUMED
FOR ITS PURPORTED HEALTH BENEFITS.

o ONE OF THE BACTERIAS USED IN KOMBUCHA AND ALSO THE
BACTERIA WHICH BEST PRODUCE CELULLOSE.

o FOR GROWING KOMAGATAEIBACTER STRAINS WE ARE PLANNING TO
USE A ECOLOGICAL ECOLOGICALLY SUSTAINABLE AND CHEAPER GROWTH CULTURE.

o MODIFICATION STRATEGY THAT TEAM UNICAMP WILL USE FOR MAKING
KOMAGATAEIBACTER MORE COMPETENT FOR PRODUCING CELLULOSE.

o BACTERIAL CELLULOSE IS MATERIAL OF INTEREST FOR INDUSTRIALIZATION
REGARDING ITS HIGHLY PURITY.

o APLICATION OF INTEREST FOR BACTERIAL CELLULOSE

IN THE INDUSTRY.
o BACTERIAL CELLULOSE BIOMEDICAL APPLICATION .
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COMBATTING THE 11% OF WORLDWIDE CARBON EMISSIONS PRODUCED BY THE PRODUCTION OF
BUILDING MATERIALS! WE USE CYANOBACTERIA AND THE YEAST P.PASTORIS TO MAKE A BRICK
MATERIAL WITHOUT THE HIGH DRYING TEMPERATURES AND EXTENSIVE DAMAGE TO THE

ENVIRONMENT. CYANOBACTERIA TAKE CO2 FROM THE AIR AND CONVERT IT TO CALCIUM CARBONATE,
WHILE THE YEAST PRODUCES VARIOUS BIOPOLYMERS TO CONNECT THE MINERAL INTO A CEMENT-LIKE
MATERIAL. ADDITIONALLY, WE ADD UNDERUSED WASTE PRODUCTS OF VARIOUS INDUSTRIES
(BUILDING AND CONSTRUCTION, AS WELL AS PAPER AND PULP INDUSTRY) TO LOOK AT THEIR EFFECT
ON BRICK PROPERTIES. THAT WAY, WE CONTRIBUTE TO SHIFTS TOWARDS A CIRCULAR ECONOMY.
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How the found words relate to the project?

. IT IS THE CENTRAL PRODUCT OF OUR PROJECT! WHILE THE METHOD CAN BE
USED TO MAKE MATERIALS WITH A VARIETY OF PROPERTIES, WE SETTLED ON MAKING A
PROPER BRICK FIRST.

. OUR PROJECT IS CONSTRUCTED AS A PROOF OF CONCEPT FOR
FURTHER WORK TO CHANGE EXISTING MANUFACTURING PROCESSES. THUS,
COLLABORATION WITH SHAREHOLDERS AND EXISTING INDUSTRY LEADERS DURING OUR
PROJECT IS VITAL TO OUR WORK.

. THE AIM AND OUTLOOK OF SUCH CONCEPTS (MATERIAL PRODUCTION
WITH SYNBIO) IS TO, HOPEFULLY, SEE CITIES OF THE FUTURE TO BE BUILT WITH
MATERIALS THAT TAKE CARBON FROM THE AIR, NOT ADD TO THE CURRENT DAMAGE WE
ARE CAUSING THE ENVIRONMENT. WE WANT TO SEE BUILDINGS BUILT WITH OUR
BRICKS, SOMEDAY :)

. THE ABILITY OF CYANOBACTERIA TO TAKE CO2 FROM AIR AND
MAKE CALCIUM CARBONATE IS VITAL TO OUR MATERIAL, THUS IT DESERVES A SPOT
HERE :)-

. THE CLIMATE IS IMPORTANT, AND WE ARE MOTIVATED IN OUR PROJECT TO

FIGHT CLIMATE CHANGE IN AN INDUSTRY OFTEN FORGOTTEN BY THE GENERAL PUBLIC.
11% OF EMISSIONS IS A LOT, AND IT WOULD BE GREAT TO REDUCE THAT FOOTPRINT.

. ONE OF OUR MICROORGANISMS AND ONE OF THE STARS OF THE
PROJECT! AMAZING GREEN LITTLE ORGANISMS, VERY IMPRESSIVE.
. THE GLUE THATS KEEPING IT ALL TOGETHER! THE MINERALS PRODUCED

BY CYANOBACTERIA NEED SOME STRUCTURE, AND BIOPOLYMERS DO THE TRICK. IN OUR
PROJECT, WE USE PHB, SPIDER SILK AND GELATIN.

. THE PRODUCT OF THE HARD WORK OF THE CYANOBACTERIA IN OUR
PROJECT! SMALL AND SOLID, IT GIVES OUR BRICKS THE STABILITY IT NEEDS.
J WE THINK RECYCLING IS IMPORTANT, AND SO, IN OUR PROJECT, WE USE

LIGNIN, A WASTE PRODUCT OF THE PAPER AND PULP INDUSTRY, AND CONSTRUCTION
WASTE (PROVIDED BY INDUSTRY PLAYERS) TO ADD TO OUR BUILDING MATERIAL. THIS
WAY, WE FIND USES FOR OTHERWISE UNUSED/UNDERUTILIZED MATERIALS.

. THE SECOND STAR OF OUR PROJECT - THE SMALL MICRORGANISM PRODUCING
OUR BIOPOLYMERS!
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THE MAIN IDEA OF THE PROJECT IS TO DESIGN THE PERFECT CYANOBACTERIA BASIS FOR
PRODUCTION OF ALKANE. THAT MEANS A DECENT QUANTITY OF ALKANE IS EXPECTED FROM THE
OVER EXPRESSION OF CERTAIN GENES. WITH THE OVEREXPRESSION OF THE AAR- ADO SYSTEM AND
INCREASE IN NADPH LEVELS, IDEALLY WOULD GENERATE THE SAME OR HIGHER ALKANE YIELD THAN
EXPERIMENTS MADE IN MODIFIED E. COLI (2.5 G/L) . THIS IS BECAUSE CYANOBACTERIA HAVE A
HIGHER RESISTANCE TO ALKANES. THE CONCEPT OF CYAN ENERGY COULD BE USED AS A STARTING
POINT FOR FURTHER RESEARCH, IN AN ATTEMPT TO OPTIMIZE ADO. BY OPTIMIZING THIS PATHWAY,
THE FIRST STEP OF THE HEFA PATHWAY (MOST COMMON BIOFUEL PRODUCTION PATHWAY) COULD BE
BYPASSED. THIS IN THEORY, WOULD NOT ONLY SAVE TIME BUT MONEY.

29
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How the found words relate to the project?

J WE AIM TO PRODUCE A MORE SUSTAINABLE AVIATION FUEL.

J BEING ECO-FRIENDLY IS A CONSCIOUS EFFORT TO CONTRIBUTE TO THE
CLIMATE STRIKE.

o WE AIM TO OPTIMIZE THE PRODUCTION OF A GREEN ENERGY.

] WE CHOSE TO NAME OUR BIOFUEL CYAN ENERGY.

o OUR PROJECT NAME.

J OUR MAIN IDEA OF THE PROJECT.

J WE AIM TO DECREASE THE CARBON FOOTPRINT OF BIOFUELS.

J WE AIM TO MAKE OUR BIOFUEL CARBON NEUTRAL.

o SKIPPING A STEP IN THE HEFA PATHWAY COULD SAVE TIME AND MONEY.

o SKIPPING A STEP IN THE HEFA PATHWAY COULD SAVE TIME AND MONEY.
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OUR PROJECT WORKS TO PROVIDE A MODULAR SYSTEM FOR TREATING ANTIBIOTIC RESISTANCE
INFECTIONS. WE PROVIDE TWO LAYERS OF SELECTIVITY IN OUR DESIGN TO SUPPORT THE HEALTH
AND SAFETY OF HUMAN CONSUMERS WHILE ONLY TARGETING PATHOGENS. THE FIRST LAYER COMES
FROM ATTACHMENT OF AN ANTIBODY (IN OUR PROOF-OF-CONCEPT CASE A CAMEL-ORIGINATED
NANOBODY) WHILE THE SECOND LAYER COMES FROM THE CRISPR-CAS13 COMPONENTS OUR PHAGE
WILL DELIVER INTO BACTERIA. THE ANTIBODY ATTACHMENT COMES FROM THE SORTASE ENZYME
THAT WILL CLEAVE AND LIGATE PEPTIDES USING SPECIFIC RECOGNITION SEQUENCES WHILE THE
CRISPR-CAS SYSTEM WILL BE DESIGNED TO TARGET ANTIBIOTIC RESISTANCE OR VIRULENCE FACTOR
GENES.

27




IGEM MaimiU

How the found words relate to the project?

J WE ARE WORKING TO COMBAT ANTIBIOTIC RESISTANCE.

. WE ARE USING PHAGES AS DELIVERY SYSTEMS.

J FUTURE IMPLICATIONS OF OUR WORK LIE SOLELY IN DEVELOPING
TREATMENTS USED DIRECTLY IN HUMANS.

o CRISPR-CAS13 HELPED US TARGET SOLELY ANTIBIOTIC RESISTANCE OR
VIRULENCE FACTOR GENES.

J SORTASE WAS USE TO MODIFY PHAGE TAIL FIBERS AT SPECIFIC CLEAVAGE

SITES FOR ATTACHMENT OF DIFFERENT ANTIBODIES AND THIS FLEXIBILITY IN
RECOGNITION FOR DIFFERENT TYPES OF BACTERIA.

J A MODULAR APPROACH WAS CREATED BECAUSE BOTH THE PHAGE TAIL
ATTACHMENT AND CRISPR-CAS GRNA CAN BE CHANGED FOR DIFFERENT TARGETS.

J SELECTIVITY TO TARGET STRICTLY ANTIBIOTIC RESISTANCE GENES WAS
CRUCIAL FOR OUR PROJECT.

J THE TAIL FIBER WAS THE COMPONENT OF THE T7 PHAGE WE CHOSE TO MODIFY TO
EXPAND ITS HOST RANGE.

o LIGATION TO ATTACH A DESIRED ANTIBODY IS CATALYZED BY THE SORTASE
AFTER CLEAVAGE AT A RECOGNITION SITE.

J RECOGNITION OF BOTH THE BACTERIAL CELL WALL BY THE PHAGE TAIL

FIBER AND THE SORTASE OF A SPECIFIC TAG SEQUENCE DURING ITS CLEAVAGE AND
LIGATION REACTIONS WERE IMPORTANT FOCUSES OF OUR PROJECT.
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ONE OF THE MAJOR BARRIERS TO FIELDABILITY, THIS IS, APPLYING SYNTHETIC BIOLOGY SYSTEMS
OUTSIDE OF THE LABORATORY, IS SELECTING AN APPROPRIATE CHASSIS. MANY FACTORS IMPACT
THE ABILITY OF A CHASSIS TO SURVIVE AND THRIVE IN A DEPLOYMENT SITE, MAKING IT
CHALLENGING TO DETERMINE IF A GIVEN CHASSIS IS COMPATIBLE WITH A CERTAIN ENVIRONMENT.

CHOOSING AN OPTIMAL CHASSIS FOR AN AREA OF DEPLOYMENT REMAINS A FUNDAMENTAL
PROBLEM IN THE FIELD OF SYNTHETIC BIOLOGY. TO ADDRESS THIS PROBLEM, THE 2022 WILLIAM
AND MARY IGEM TEAM IS DEVELOPING A NOVEL SOFTWARE PACKAGE TO DETERMINE THE IDEAL

BACTERIAL CHASSIS FOR A SOIL, AIR, WATER, OR HUMAN GUT ENVIRONMENT. WE TAKE AN
INTEGRATED, MULTIPRONGED APPROACH, INCORPORATING Al NEURAL NETWORKS, MULTIVARIATE
REGRESSION, GENOME-SCALE METABOLIC MODELS, AND METAGENOMIC ANALYSIS TO DETERMINE

BOTH BACTERIAL ABUNDANCE AND GROWTH RATE IN SPECIFIC ENVIRONMENTS.
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How the found words relate to the project?

J THIS YEAR, OUR TEAM DEVELOPED A CHASSIS SELECTION
SOFTWARE FOR FIELDABLE SYNTHETIC BIOLOGY APPLICATIONS.
J OUR SOFTWARE ALLOWS FOR THE IDENTIFICATION OF OPTIMAL CHASSIS

FOR A RANGE OF GIVEN ENVIRONMENTS, AND FOR THE IDENTIFICATION OF OPTIMAL
ENVIRONMENTS FOR A GIVEN CHASSIS.

o OUR SOFTWARE IS BASED ON PUBLISHED 16S RRNA SEQUENCING DATA
FROM EXPERIMENTS CONDUCTED ON VARIOUS ENVIRONMENTAL SAMPLES TAKEN FROM
SOIL, WATER, AIR, AND THE HUMAN GUT.

J OUR SOFTWARE INCORPORATES Al NEURAL NETWORKS,
MULTIVARIATE REGRESSION, GENOME-SCALE METABOLIC MODELS, AND METAGENOMIC
ANALYSIS TO DETERMINE BACTERIAL ABUNDANCE IN SPECIFIC ENVIRONMENTS.

J OUR SOFTWARE INCORPORATES Al NEURAL NETWORKS, MULTIVARIATE
REGRESSION, GENOME-SCALE METABOLIC MODELS, AND METAGENOMIC ANALYSIS TO
DETERMINE BACTERIAL GROWTH RATE IN SPECIFIC ENVIRONMENTS AS WELL.

J OUR SOFTWARE INCORPORATES GENOME-SCALE
METABOLIC MODELS, WHICH TAKE INTO ACCOUNT THE METABOLIC STATE OF A CHASSIS
IN A SPECIFIC ENVIRONMENT.

] MULTIVARIATE REGRESSION IS ONE OF THE METHODS
THAT OUR MODEL USES TO MAKE PREDICTIONS ABOUT THE OPTIMAL CHASSIS FOR A
GIVEN ENVIRONMENT.

J OUR SOFTWARE USES PUBLISHED 16S RRNA SEQUENCING
DATA FROM EXPERIMENTS CONDUCTED ON VARIOUS ENVIRONMENTAL SAMPLES TO
PROVIDE THE END USER WITH DETAILED GROWTH RATE AND ABUNDANCE PREDICTIONS.

J Al NEURAL NETWORKS ARE ANOTHER METHOD THAT OUR MODEL
USES TO MAKE PREDICTIONS ABOUT THE OPTIMAL CHASSIS FOR A GIVEN
ENVIRONMENT.

o BY VARYING THE RANGE OF INPUT PARAMETERS, RESEARCHERS CAN
DETERMINE THE OPTIMAL CHASSIS TO USE ACROSS A RANGE OF CONDITIONS, SUCH AS
DIFFERENT GUT MICROBIOME ENVIRONMENTS, LEADING TO MORE INCLUSIVE
THERAPEUTIC DESIGN.
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ANTIBIOTIC RESISTANT PATHOGENS POSE AN EMERGING RISK IN MODERN MEDICINE. ANTIBIOGRAMS
ARE USED TO DETECT THOSE PATHOGENS AND DEPEND ON BACTERIAL GROWTH, STALLING THE
DIAGNOSIS. WE DEVELOPED SPEAR - SENSING PATHOGENS AND EMERGING ANTIBIOTIC
RESISTANCES, A POINT-OF-CARE DIAGNOSTIC METHOD DETECTING ANTIBIOTIC RESISTANCES,
ALLOWING MORE ACCURATE TREATMENT. RESISTANCE GENES ARE DETECTED USING A SPLIT
RIBOZYME FUSED TO GUIDE RNAS (GRNA). GRNA BINDING TO A TARGET RESISTANCE GENE MRNA
ACTIVATES THE RIBOZYME. IT FUSES A RIBOSOME BINDING SITE AND CODING SEQUENCE OF A
REPORTER GENE BY SELF-EXCISION, INDUCING TRANSLATION OF THE REPORTER FOR VISIBLE
READOUT. SPEAR ROBUSTLY DETECTS SEVERAL GENES OF INTEREST. MODULAR ARCHITECTURE
ENABLES FAST ADAPTATION TO NOVEL RESISTANCE GENES THROUGH EXCHANGE OF GRNAS. SPEAR
MAY BE DELIVERED BY PHAGES, SIMPLIFYING STORAGE AND EXTENDING SHELF-LIFE.
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IGEM Uni-Hamburg

How the found words relate to the project?

J WE ARE WOKRING WITH A RIBOZYME TO DETECT RNA.

J WE WANT TO SPEED UP DIAGNOSIS, SO THAT ANTIBIOTICS CAN BE USED
MORE ACCURATELY FOR TREATING PATIENTS.

o OUR GOAL IS TO HELP DOCTORS GET THE RIGHT DIAGNOSIS MORE EASILY
AND QUICKER.

J WE HOPE TO SPEED UP DIAGNOSIS OF BACTERIAL PATHOGENS.

J PHAGES ARE A GOOD WAY TO GET OUR RIBOZYME-SYSTEM INTO THE BACTERIA,
ESPECIALLY BECAUSE OF THE EASIER STORAGE.

J WE DETECT BACTERIAL RNA IN OUR PROJECT, AND OUR GOAL IS TO DETECT
BACTERIAL PATHOGENS.

J WE DETECT BACTERIAL RNA, AND ARE FASTER THAN GROWTH DEPENDENT
ASSAYS.

J OUR SYSTEM IS GOING TO BE A FAST AND EASY DIAGNOSIS TOOL. THE CURRENT
DURATION OF DIAGNOSIS ON PROBABLE BACTERIAL PATHOGENS IS MUCH TOO SLOW.

o ANTIBIOTIC RESISTANCE OF BACTERIAL PATHOGENS IS A BIG CHALLENGE
IN MODERN MEDICINE AND THE REASON WHY WE WANT TO SPEED UP DIAGNOSIS FOR
MORE ACCURATE TREATMENT.

J THE WAY THAT OUR DETECTION SYSTEM WORKS, THE RIBOZYME IS SPLIT INTO
TWO PARTS WHICH CAN ONLY BIND EACH OTHER AND GET ACTIVE IF THE TARGET RNA
IS PRESENT.




IGEM Montpellier
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FAST AND RELIABLE OYSTER-PATHOGEN DETECTION IS CRITICAL TO FIND NEW STRATEGIES TO
REDUCE SHELLFISH LOSSES THROUGHOUT THE FARMING PROCESS. IN THE THAU LAGOON,
REPRESENTING 10% OF THE OYSTER FRENCH PRODUCTION, FARMERS FACE UP TO 80% OF ADULT
OYSTER DEATHS, MAINLY DUE TO THE BACTERIUM V. AESTURIANUS. CURRENT PCR-BASED PATHOGEN
DETECTIONS ARE LENGTHY AND NOT DIRECTLY ACCESSIBLE TO FARMERS. INSTEAD, WE PRESENT
SHELL’LOCK, A CRISPR-CAS DETECTION SYSTEM THAT IS USER-FRIENDLY AND PAPER-BASED. WE
SHOWED THAT WE CAN DETECT PATHOGENIC SEQUENCES USING A FLUORESCENT BASED ASSAY.
MOREOVER, WE SHOWED THAT WE CAN USE A USER-FRIENDLY PAPER-BASED VERSION OF THE TEST
ON THE SAME SEQUENCES UNDER PHYSIOLOGICAL CONDITIONS.
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IGEM Montpellier

How the found words relate to the project?

J OYSTER ARE THE WORD WE SAID THE MOST DURING OUR PROJECT. THEY ARE
AT THE CENTER OF THE PROJECT.

J FARMING BECAUSE OUR PROJECT AIMS AT CONTRIBUTING TO BETTER WAY
OF FARMING AND TO SUSTAIN FARMING.

J COMMUNICATION BECAUSE WE REALIZED THAT COMMUNICATION WITH
OYSTER FARMERS IS IMPORTANT TO INTRODUCE A DIALOGUE.

J LOCAL BECAUSE FROM THE BEGINNING WE WANTED TO TACKLE A LOCAL
PROBLEM.

J HUMAN BECAUSE WE ATTACHED A GREAT IMPORTANCE TO THE HUMAN IN OUR
PROJECT. WE EXCHANGES A LOT WITH OYSTER FARMERS TO INTEGRATE THEM IN THE
PROJECT AND TO RESPECT THE HUMAN THEY ARE AND THEIR WORK.

J ECONOMY BECAUSE OUR PROJECT AIMS AT SUSTAIN LOCAL ECONOMY
DRIVEN BY OYSTER FARMING.

J BACTERIA BECAUSE THEY ARE WHAT WE WANT TO DETECT BY OUR TEST.

o FIVE IS THE NUMBER WE ARE IN THE TEAM.

o PERSEVERANCE IS WHAT WE DEVELOPED ALL ALONG THE PROJECT TO
BE ABLE TO DO THE BEST.

J MUTUAL AID WAS THE KEY OF OUR WORK BECAUSE WE ARE A SMALL

TEAM.
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WARWICK’S 2022 TEAM, PYRE, TACKLED THE BUILD-UP OF PESTICIDES IN THE ENVIRONMENT USING
A 3-PRONGED APPROACH: A CELL-FREE DETECTION SYSTEM BASED ON APTAMERS, A WHOLE CELL-
BIOCATALYST BASED ON E. COLI, AND A TOXIN-ANTITOXIN KILL SWITCH. THE PROJECT WAS

TARGETED TOWARDS LAMBDA-CYHALOTHRIN, A PYRETHROID THAT IS HIGHLY TOXIC TO FISH, BEES
AND AQUATIC INVERTEBRATES. AS THEY DESIGNED AND VALIDATED THEIR OWN GENE (PYRE1),
GENERATED BIOINFORMATICS DATA (MATLAB), ENGAGED WITH DIFFERENT MANUFACTURERS AND
EXPERTS, AND SPREAD AWARENESS THROUGH MULTIPLE INITIATIVES, THEY WERE ABLE TO
PRESERVE FOOD SECURITY WHILE MAINTAINING ENVIRONMENTAL SUSTAINABILITY.




IGEM Warwick

How the found words relate to the project?

J OUR PROJECT AIMS TO PROMOTE SUSTAINABLE FOOD PRODUCTION.

J OUR PROJECT INVOLVES DEGRADATION OF PESTICIDES.

. DEGRADING PYRETHROIDS.

o THE SECOND PART OF OUR PROJECT INVOLVES DETECTING PYRETHROIDS.

o PYRETHROIDS ARE HIGHLY TOXIC TO FISH.

J AN APTAMER IS USED IN THE DETECTION OF PYRETHROIDS.

J MODELLING IS A BIG PART OF OUR PROJECT, FROM ODES TO MOLECULAR
MODELLING.

J OUR PROJECT AIMS TO BE APPLIED IN THE AGRICULTURAL FIELD.

. OUR MAIN TARGET PESTICIDES ARE A FORM OF CHEMICAL POLLUTION.

o OUR PROJECT AIMS TO BALANCE SUSTAINABILITY WITH FOOD SECURITY.
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OUR PROJECT THIS YEAR HAS A DIAGNOSTIC ROLE. IT EXPLOITS PROTEIN STRUCTURES, DIFFERENT
FROM ANTIBODIES, WHICH SHOW HIGH DIVERSITY AND STRONG AFFINITY TO MULTIPLE ANTIGENS. IN
THIS REGARD, OUR GROUP AIMS TO EXPLOIT LRRS (LEUCINE RICH REPEATS) FOR NOT ONLY THE
RAPID DIAGNOSIS OF DISEASES, BUT ALSO THE RAPID PRODUCTION OR PROCESSING OF ANTIGEN
TESTS THAT POTENTIALLY TARGET ANY EPITOPE. MORE SPECIFICALLY, OUR PROJECT CONCERNS THE
USE OF LRR DOMAIN-CONTAINING PROTEINS FOR AGRICULTURAL DIAGNOSTICS. TO COMPLETE OUR
PROGRAM WE WILL PROCEED TO BUILD A DIAGNOSTIC TOOL OF SIMILAR TECHNOLOGY TO THE SELF-
TEST, WHICH CAN BE EASILY APPLIED BY FARMERS TO DIAGNOSE THE POSSIBLY INFECTED PLANTS.
WE ARE AIMING TO INTRODUCE THE GLOBAL SCIENTIFIC COMMUNITY TO A NEW GENERATION OF
DIAGNOSTICS OF CONTROLS WHICH IS BASED ON LLRS AND NOT ANTIBODIES.
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IGEM Crete

How the found words relate to the project?

J WE ARE HOPING TO CREATE NEW OPPORTUNITIES FOR THE MASSIVE
PRODUCTION OF FOOD SUPPLIES.

J OUR GOAL IS FOR OUR PROJECT TO HAVE AN IMPACT IN THE GLOBAL
AGRICULTURAL ECONOMY USING NEW CHEAP AND FAST DIAGNOSTIC TOOLS.

] WITH OUR PROJECT WE ARE HOPING TO PUT THE HUMANITY IN A
BETTER PLACE AGAINST MALNUTRITION, BY MAKING THE CULTIVATION OF FOOD EASIER.

J WE ARE HOPING TO RAISE AWARENESS REGARDING THE UNEQUAL
DISTRIBUTION OF FOOD IN THIS PLANET.

o WE ARE AIMING TO INTRODUCE THE FLOBAL SCIENTIFIC COMMUNITY TO A
DIFFERENT TYPE OF DIAGNOSTICS THAT USE LRRS INSTEAD OF ANTIBODIES.

o TO US, THE EXPANSION OF OUR SPIRIT, DURING THIS COMPETITION IS VERY
IMPORTANT.

J THE EXPERIENCE THAT WE ALL GAIN BY BEING A PART OF THIS UNIQUE
COMPETITION IS UNFORGETTABLE.

o IT IS VERY IMPORTANT THAT THE NON SCIENTIFIC COMMUNITY GETS

FAMILIAR WITH THE USE OF NEW TYPES OF DIAGNOSTICS AND UNDERSTANDS THE
BENEFITS THAT THEY PROVIDE.

J THE IGEM COMPETITION IS THE BEST LESSON FOR TEAMWORK AND THIS IS
WHY WE ARE PUTTING A LOT OF EFFORT TO HAVE MEETINGS EVERYDAY.
J LITERALLY THE IDEAS THAT EVERY HUMAN BRAIN CAN CONCEIVE ARE

INFINITE. THIS IS WHY BRAINSTORMING IS A VERY SPECIAL PART OF OUR WORK.
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HISTORICAL MONUMENTS ARE AN INTEGRAL PART OF THE CULTURAL HERITAGE OF EVERY CIVILIZATION, WHOSE
PROTECTION IS OF PARAMOUNT IMPORTANCE. BIOTIC AND ABIOTIC FACTORS ALTER THE QUALITY AND
AESTHETICS OF MARBLE STRUCTURES AND STATUES WITH BIOCORROSION BEING THE MOST WIDESPREAD AND
RESISTANT TYPE OF CORROSION. THE EXPOSURE OF MARBLES TO THE ENVIRONMENT AND, AS A RESULT, TO
MULTIPLE ENVIRONMENTAL FACTORS ENHANCES THEIR INFESTATION BY THE ABOVE-MENTIONED MICRO-
ORGANISMS.

THEIR GROWTH ON THE SURFACE, BUT ALSO INSIDE, LEADS TO THE AESTHETIC DETERIORATION OF THESE
HISTORICAL MONUMENTS (BLACK CRUSTS AND PATINAS), BUT ALSO TO MATERIAL LOSSES, RESULTING IN THE
DETERIORATION OF THE QUALITY OF THE MONUMENT DUE TO THE LAST RESORT OF ADDITION OF LOW-QUALITY
MAINTENANCE MATERIALS, TO COVER THE GAP. THE SOLUTION PROPOSED BY THE UPHELLAS RESEARCH TEAM,
IS TO CREATE A BIOLOGICAL BIOCIDE, WHICH WILL BE EASY TO USE FOR CONSERVATIONISTS, FRIENDLY TO
HUMANS, THE ENVIRONMENT AND MARBLE. THE USE OF ANTIMICROBIAL PROTEINS PREVENTS THE
DEVELOPMENT OF RESISTANCE OF MICROORGANISMS, THUS ELIMINATING THE NEED TO CREATE MORE AND
MORE MODERN BIOCIDES, THUS PROVIDING A USEFUL TOOL IN THE FIGHT AGAINST BIOCORROSION AND THE 39

PRESERVATION OF CULTURAL HERITAGE




IGEM Patras_Uni_Hellas

How the found words relate to the project?

J HERITAGE IS WHAT WE ARE TRYING TO PROTECT AND THE BIGGER MEANING
BEHIND OUR PROJECT

J ANCIENT MONUMENTS ARE OUR MAIN AREA OF FOCUS AND OUR MOST
IMPORTANT "PATIENT"

] THE MONUMENTS ARE WHAT INSPIRED US AND WHERE WE HOPE TO SEE
OUR WORK IN EFFECT

J MARBLES ARE THE MAIN MATERIAL USED FOR THE MONUMENTS WE ARE
TRYING TO SAVE SO IT HAS ALL OUR FOCUS

J THE HISTORY BEHIND THE STATUES AND STRACTURES WE ARE TRYING TO
PRESERVE GIVES THE TEAM THE DRIVE TO STRIVE FOR RESULTS

o TECHNOLOGY PLAYS A HUGE PART IN OUR PROJECT AND IS WHAT IS
GOING TO HELP US ACHIEVE OUR GOALS

J TEAMWORK IS REALLY IMPORTANT TO THIS TEAM BECAUSE WE ARE A TEAM
OF DIFFERENT UNIVERSITIES AND BACKGROUNDS AND WE HAVE TO WORK TOGETHER
EFFICIENTLY

o DURING THIS CONTEST THE COLLABORATION BETWEEN TEAMS FROM
ALL AROUND THE WORLD IS WHAT GAVE THIS PROJECT CHARACTER

] AS WE AIM TO MAKE A BIOLOGICAL BIOCIDE THE WORD "BIO" FITS RIGHT IN

J PEOPLE IS REALLY WHAT THIS PROJECT IS ALL ABOUT, FROM PRESERVING

THEIR HERITAGE TO MAKING SURE THEY ARE NOT HURT BY TOXIC CONSERVATION
MATERIAL
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WE MADE AN E. COLI ENGINEERED AS A NUTRIENT SENSOR TO DETERMINE HOW MUCH OF EACH TYPE

OF MINERAL IS PRESENT IN SOIL. WHEN COMING INTO CONTACT WITH DIFFERENT NUTRIENTS IN SOIL
SAMPLES, THE SENSOR WILL COLOR CHANGE. THIS WILL ALLOW FOR FARMERS TO ANALYZE THEIR
SOIL IN A MORE EFFICIENT MANNER.




IGEM WLC-Milwaukee

How the found words relate to the project?

THE MAIN PREMISE OF OUR PROJECT IS TO TEST DIFFERENT SOIL SAMPLES TO
DETERMINE THE NUTRIENT CONTENT IN SOIL.
WE ARE TESTING THE SOIL TO SEE HOW MUCH COPPER IS IN THE SOIL. THE E.
COLI SOLUTION WILL TURN RED WHEN COPPER IS PRESENT.
THE KINDS OF NUTRIENTS WHICH ARE IN SOIL WILL IMPACT HOW WELL PLANTS
WILL GROW
OUR PROJECT IS INTENSELY IMPORTANT TO FARMS AS WHAT IS IN THEIR SOIL
WILL HAVE AN INTENSE IMPACT ON HOW CROPS WILL GROW
THE NUTRIENTS IN SOIL WILL HAVE AN IMPACT ON CROP YIELDS. IF THERE ARE
ISSUES WITH THE NUTRIENT CONTENT OF SOIL THERE COULD BE DRASTIC ISSUES WITH
CROP YIELDS.
NITRATE IS ONE OF THE NUTRIENTS WE WILL BE TESTING FOR WITH OUR KIT.
NITRITE IS ANOTHER NUTRIENT WE WILL TEST FOR IN OUR KIT.
PHOSPHATE IS ANOTHER NUTRIENT WE ARE GOING TO TEST FOR IN OUR
KIT. PHOSPHATE IS EXTREMELY IMPORTANT IN PLANT GROWTH.
COLOR CHANGE IS A HUGE DEAL FOR OUR PROJECT AS COLOR CHANGE OF
SAMPLES ARE GOING TO TELL US WHAT IS IN THE SOIL.
WE ARE USING GENETICALLY ENGINEERED E. COLI IN ORDER TO PERFORM THIS
PROJECT. THIS E. COLI WILL SERVE AS A SENSOR FOR THE PROJECT.
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WE ARE WORKING ON A SYSTEM THAT IS AMPLIFYING ITSELF. THE GOAL IS TO BE ABLE TO DETECT

EVEN VERY LOW CONCENTRATIONS OF AN ANTIGEN WITH IT.




IGEM TU_Braunschweig

How the found words relate to the project?

J IT IS A SELF AMPLIFYING SYSTEM.

J THE DETECTION OF THE ANTIGEN HAPPENS QUICKLY.

J THE DETECTION OF THE ANTIGEN WORKS WITH FLUORESCENCE.

o ONE PART OF THE SYSTEM IS BASED ON INTEINS.

o A VERY IMPORTANT PART OF THE SYSTEM IS A PROTEASE. THIS IS THE MAIN
OBJECT OF OUR PROJECT.

J THE FIRST IDEA WAS TO DETECT ESOPHAGEAL CANCER.

J OUR SYSTEM DETECTS ANTIGENS IN VERY LOW CONCENTRATION.

J THE SYSTEM IS CELL FREE SO EVERYBODY CAN USE IT.

o THE SYSTEM CAN BE USED IN DIAGNOSTICS.

J WE ALWAYS HELP EACH OTHER WITH PROBLEMS.
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THE AQUACULTURE INDUSTRY EMPLOYS NEARLY 14.5 MILLION PEOPLE, CONTRIBUTING NOTABLY TO
THE GDP OF OUR COUNTRY. SKYROCKETING DEMAND IN THIS INDUSTRY HAS BEEN ATTRIBUTED TO
THE EMERGENCE OF VARIOUS BACTERIAL DISEASE EPIDEMICS. V. PARAHAEMOLYTICUS OF THE VIBRIO
SPECIES HAS BEEN REPORTED TO BE ONE OF THE MOST PREVALENT PATHOGENS IN FISH FARMS

RESPONSIBLE FOR CAUSING VIBRIOSIS. IT CAN CAUSE MORTALITY IN FISH UP TO 95% UNDER
CERTAIN STRESS FACTORS. THE PRE-EXISTING SOLUTIONS INCLUDE ANTIBIOTICS AND VACCINES,
WHICH HAVE LED TO CHALLENGES LIKE ANTIBIOTIC RESISTANCE. ON FURTHER INVESTIGATION, WE
DISCOVERED THAT IT IS A PRESSING CONCERN NOT ONLY ALONG THE MANIPAL COAST BUT ALSO ALL
OVER INDIA AND THE WORLD SINCE NEARLY 40% OF THE WORLD POPULATION CONSUMES FISH, AND
IS SUSCEPTIBLE TO THE DISEASE. THESE WERE THE REASONS THAT MOTIVATED US TO ENGINEER A
SOLUTION FOR THIS ESCALATING PROBLEM.




iIGEM MIT_MAHE

How the found words relate to the project?

J FISH HAS CONTINUED TO BE A VITAL PART OF OUR DIET SINCE ANCIENT
TIMES. THE ANNUAL FISH CONSUMPTION HAS INCREASED NOT ONLY IN INDIA BUT
AROUND THE GLOBE AS WELL. THIS HAS LED TO THE DEVELOPMENT OF A BURGEONING
PISCICULTURE INDUSTRY. UNFORTUNATELY, EXCESSIVE INDUSTRIALISATION
PROCEDURES, OVER-INTENSIVE EXPLOITATION, AND POORLY MANAGED AQUACULTURE
FARMS HAVE RESULTED IN SIGNIFICANT BACTERIAL DISEASE EPIDEMICS IN
AQUACULTURE.

J OUR NOVEL ANTIMICROBIAL PEPTIDE IS A SOLUTION TO VIBRIOSIS IN FISH.

J WE ARE TARGETING VIBRIO PARAHAEMOLYTICUS, ONE OF THE MOST
PREVALENT PATHOGENIC BACTERIA INVOLVED IN SPREADING THE VIBRIOSIS DISEASE
IN FISH.

J THE PISCICULTURE INDUSTRY IS A SUBDIVISION OF THE EXTENSIVE
AQUACULTURE INDUSTRY SPREAD ACROSS THE WORLD.

J IF WE SUCCEED, OUR SOLUTION CAN BE APPLIED TO A WIDE RANGE OF
AQUATIC ANIMALS WHICH ARE CONSEQUENTLY CONSUMED AS SEAFOOD.

o OUR SOLUTION IS A NOVEL ANTIMICROBIAL PEPTIDE. IT IS A SUSTAINABLE
SOLUTION.

J WE PLAN TO TARGET MULTIVALENT ADHESION MOLECULE 7—AN ADHESION
PROTEIN PRESENT ON THE SURFACE OF THE BACTERIA.

J OUR SOLUTION IS A NOVEL ANTIMICROBIAL PEPTIDE. IT IS A
SUSTAINABLE SOLUTION.

o WE ARE TARGETING VIBRIO PARAHAEMOLYTICUS, ONE OF THE MOST
PREVALENT PATHOGENIC BACTERIA INVOLVED IN SPREADING THE VIBRIOSIS DISEASE
IN FISH.

J VIBRIOSIS IS A POTENTIALLY SERIOUS ILLNESS CAUSED BY A GROUP OF
BACTERIA CALLED VIBRIO. THROUGH OUR PROJECT, WE AIM TO DESIGN A SOLUTION TO
VIBRIOSIS IN FISH.







