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A In 2009 Australiarelied on non-renewableenergyfrom fossilfuelsfor 95%of its energyneeds- 41%coal,36%0il and 19%gasattributed
to this. Successfyproductionof chlorophyllin a bacterialhostis the first step towardsthe syntheticconstructionof photosystemill, and
the eventualcreationof a newrenewableenergysource

A Our projectaimedto expresghe thirteen genes(from Chlamydomonaseinhardti) necessaryor the chlorophyllbiosynthesigpathwayin
a bacterialhost (Escherichi@ol)

Background

Results and Characterisation

. W 500

A Chlorophyllis the green pigmentresponsiblefor the absorption P
andtransferof light energy W A GeneSequencingResults- All of our geneswere
A During photosynthesis light energyis converted into chemical A Wikl 'Hm assembled correctly from gBlocks all our
energy =3 SUESEER® %"~  sequencingresults were submitted, and came

backwith anidentity matchof 100%
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— Protoporphyrin IX B e e R S S I s

e TR T S R U
Chll1 (or Chli2) ChID
ChlH are subunits
Gun4 is cofactor
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Mg-Protoporphyrin IX

ChiM

Chlorophyll Synthesis

Pathway A Composite parts: Tac promoter BBa_iR64400
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1. Magnesium Chelatase

o
[ piac [ChiH] ChiD] Chil ]cm]cum] “ ,C}

ptac - BBa_K864400
IH - BBa_K10800!

Chli2 - BBa_K1080011
GUN4 - BBa_K1080003

2. Protochlorophyllide %
i‘z \ k [pnc TChIM] CTn [Plasto] YCF &4

A ptac - BBa_K864400
IM - BBa_K108

was successfullyligated with the genes ChiD
Chill, Chilk, Gur4, and Plastocyanirfor further
characterisation

ChlDactivity assay:
| | | A ChIDfrom the extract was used to
Mg-protoporphyrin IX formation over time

—  Chlorophyllide

I
ChiG + ChIP
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Chlorophyll a

A C reinhardtii is an algae that synthesisesChlorophyllh from
protoporphyrinlXthrougha multistep pathway

A EcoliusesprotoporphyriniXin the productionof heme

A A branchin the heme synthesispathway will allow the use of
E coliasanexpressiormostto createchlorophyll

Methodology

‘ PCR design ‘ ‘ gBlock design ‘
l I s Double-stranded DNA fragments
] 5 with overlapping ends
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(Fluorescence Ex420nm Em590nm) form the magnesium chelatase
complexwith purified Chlll, Chip,
ChiHand GUN! (Zhouet al. 2010
FEB3etters586(3), 205210

AThe increasing fluorescence
signal shows Mg-protoporphyrin
formation Indicating a complex
containing functional ChID has
formed.

A 1>L of cell extract had 2.1ng of
activeChlDprotein

Control plasmide. colextract

ChlDexpressinde. colextracts

A Plastocyanin:chloroplast precursor
- Involved In electron transport

A Plastocyanin produces a copper chelated
protein

AWhen exposedto an inducer and copper
E.coliexpressinghis genewill turn blue (right
plate)
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lnsertion M0 | (Gihson Assembly J e
plasmid backbone
l DHNA ligase seals nicks

14 = Assembled Biobrick |————3 Sequencing

Digest with restriction > Ligate in different |
ENZYIMES orderin a new plasmid
Different antibiotic resistance

Screening of
transtormant colonies

Conclusion

A Successfully constructed BtoBricks

A Designed 3 operons necessary for chloropbiglsynthesis

A Improved understanding on how to manipulgi&ant genes

A Initiated reproduction of photosystem Il to act as a cheap and efficient
renewable green energsource

A Newsources of electrons and hydrogen gas to combat the energy crisis

Human Practices

AustralasianConference of Undergraduate ResearchQuarantine

A Winner- Best Presentation iMolecular A Recommendations for easy access to information
Biology or Plan&ienceresearch on international standards for shippimggulations

Education UniversityOpen Day

A Presented 2 yearuni lecture on synthetic biology A Organised a variety of laboratory activities for

Transform competent
cells

A High school synthetic biology workshops members

Synthetic Biology Conference of the public

A Organisedirst conference irSouthern Collaboration With Sydneyni IGEM
hemisphere A Helped promote the Strangdature writing

Synthetic Biology Soclety competition

A Initiators of SynBioNeSociety A Mentor program
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