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Problems & Solutions PROJECT OVERVIEW Future

Humansare dependenton carbon for food and energy Plasmid Constructs with Parts Chasses Next school year, we plan to finish making and

Industrializationled to an increasein populationthat was characterizingour two parts. We will alsoexpandupon
powered by the discoveryand combustionof fossil fuels. our current Tinker Cell model in an effort to make

BBa_K977000
Rabbit Muscle Pyruvate Kinase

Cyanobacteriare important to global CQ fixation, O, recycling,and with Promoter BBa_114032

N, fixation. Theyare the ancestorsof the chloroplast,algae,and
terrestrial plants, and are thought to be responsiblefor the original
oxygenatiornof 9 I NAtriia@ghereandfor the vastoil depositsfound
acrossglobe The cyanobacterialspeciesSynechocysti®CC 6803
and SynechococcU8C@®&801 havebeenchosenfor our current work
for the followingreasons

Gas Chromatography During the first week of June, we hosted a four-day
biosciencaniddle schoolcampwherethey learnedto:

Synechocystis - : _

Resultantcarbondioxide emissionsthreaten to destabilize [ isazt; / )I/DCC 682)/3 : : predictions regarding pyruvate kinase and other key
our climate, while dependenceon oil subjectsits usersto Plasmid BBa K125000 Characterizations regulators in the pathways responsible for alkane
the economic and political instability associatedwith Pefossiingue with Promoter BBa 114032 production If time permits,we maytest combinationsor gy
volatile oil suppliesandprices - \ e 1) Assay Pyruvate Kinase c_yanobacte.rlal_prorr_\otersf (see adjacent reference) and Cyanobacteria

- : : : PCC 6801 o ribosomalbinding siteswith our parts. Finally,we hope Promotersarticle
Alkanesare a significantcomponentof gasoline,diesel,and jet fuel. — ACtIVIty to expandour communityoutreachwith the additionof a
Metabolic engineeringof microbespromisea meansof reducingour 2ot e B rNce BioBuilder workshop for teachers taught by our
dependenceon non-renewable fuels while replacing it with fuel — 2) |_|p|d Profile using I et T
derivedfrom a carbonneutralsource Yeast Pyruvate Kinase HYa

. Synechocystis Gas Chromatography
: / PCC 6803 _ |
Chasses & Metabolic Pathway Plasmid BBa_K125000 3) Alkane Profile using Outreach

Synechococcus
PCC 6801

Yeast

antibiotic resistance

A Usemicropipettes centrifuge,andvortex machine

A Extract DNAfrom their own checkcells

A Perform sterile techniqueand streakplating e
A Transformbacteriausingthe heatshockmethod

A Perform gelelectrophoresiof DNA

A Safeandeasyto use,andamenableto geneticmanipulation

A Diversemetabolicnetwork andgenomefully sequenced

A Theycan live on waste water and are not in competition with
food production

BBa K977000 or BBa K977001
Rabbit Muscle or Yeast PK Gene

Educational Innovation

Thisyear,the team turned to crowdfundingto supplement

the fundsassociatedwith this projects andfor minimizing

the costs associated with travel for those students
interested in participating in this IGEM Jamboree We

used the Microryza crowdfunding website which
specializesn raisingmoney for scienceresearchprojects

Our project was the first education oriented science g
project on their site. The University of Washingtonand E
PurdueUniversityiGEMteams have recently posted their

2013 iIGEMprojects on this site. Here are somegeneral ™
statisticsfrom our funding e et

A Weraisedatotal of $2355from 28 backers

A Donationsrangedfrom $5 to $1000

A Most gifts were $25 with the averagebeing$84
A All but four of the donationswere $75or less

Pyruvatekinasecatalyzeghe transferof a phosphategroupfrom PEP
to ADPto produceone moleculeof pyruvateandone ATP Thisisthe
final step of the glycolyticpathway Thisreactionis potentially a key
regulatory step in engineering of the carbon metabolism in
cyanobacteria Specificallywe hypothesizethat increasedpyruvate
production, through overexpressionof pyruvate kinase should
enhancethe productionof lipidsandalkanes

Methods

Sandard protocols were used for plasmid mini-preps,
Synechocysti&  Metabolic Network  Synechococcus assemblyof parts, and transformationof cells In order to
PK Article of Synechocystis PK Article : : -
construct our parts, it was necessaryto perform PCRSite  rcriobrick
. : S : Stadard
Directed Mutagenesisto remove two restriction sites from >
within eachof our parts. We alsohadto PCRhe standard
BioBrickprefixand suffixon the flanksof eachpart.

Safety

Duringour work on this project, our team took the following
basicsafetyprecautions

A Lab coatsgoggles , and glovegere worn, when
necessary, fopersonal safety and for minimizing
contamination
Students were always supervised when in the laboratory safety
. : : Manual
Contaminatednaterials wereautoclaved before disposal
Food and drink were not consumedthin the laboratory References
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