
ÅChlorophyll is the green pigment responsible for the absorption 
and transfer of light energy 
ÅDuring photosynthesis, light energy is converted into chemical 

energy: 
 
 

 
 
 
 
 
 
 
 
 

 
 

 
 
ÅC. reinhardtii is an algae that synthesises Chlorophyll  h from 

protoporphyrin IX through a multistep pathway 
ÅE.coli uses protoporphyrin IX in the production of heme 
ÅA branch in the heme synthesis pathway will allow the use of  

E. coli as an expression host to create chlorophyll 
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ChlD expressing E. coli extracts 

ÅIn 2009 Australia relied on non-renewable energy from fossil fuels for 95% of its energy needs - 41% coal, 36% oil and 19% gas attributed 
to this. Successful production of chlorophyll in a bacterial host is the first step towards the synthetic construction of photosystem II, and 
the eventual creation of a new renewable energy source 
ÅOur project aimed to express the thirteen genes (from Chlamydomonas reinhardtii) necessary for the chlorophyll biosynthesis pathway in 

a bacterial host (Escherichia coli) 

ÅGene Sequencing Results - All of our genes were 
assembled correctly from gBlocks, all our 
sequencing results were submitted, and came 
back with an identity match of 100%  

ÅComposite parts: Tac promoter BBa_K864400 
was successfully ligated with the genes: ChlD, 
ChlI1, ChlI2, Gun4, and Plastocyanin for further 
characterisation 

ChlD activity assay: 
ÅChlD from the extract was used to 

form the magnesium chelatase 
complex with purified ChlI1, ChlI2, 
ChlH and GUN4 (Zhou et al. 2010 
FEBS letters 586 (3), 205-210) 
ÅThe increasing fluorescence  

signal shows Mg-protoporphyrin 
formation indicating a complex 
containing functional ChlD has 
formed. 
Å1 L˃ of cell extract had 2.1ng of 

active ChlD protein 
 

ÅPlastocyanin:  chloroplast precursor   
- involved in electron transport 
ÅPlastocyanin produces a copper chelated 

protein 

ÅWhen exposed to an inducer and copper   
E.coli expressing this gene will turn blue (right 
plate) 

Background 

ÅSuccessfully constructed 12 BioBricks 
ÅDesigned 3 operons necessary for chlorophyll biosynthesis 
ÅImproved understanding on how to manipulate plant genes  
ÅInitiated reproduction of photosystem II to act as a cheap and efficient 

renewable green energy source 
ÅNew sources of electrons and hydrogen gas  to combat the energy crisis 

 

Australasian Conference of Undergraduate Research 
ÅWinner- Best Presentation in Molecular  

Biology or Plant Science research 
Education 
ÅPresented 2nd year uni lecture on synthetic biology 
ÅHigh school synthetic biology workshops 
Synthetic Biology Conference 
Å   Organised first conference in Southern            
     hemisphere 
Synthetic Biology Society  

ÅInitiators of SynBioNet Society 
 

Quarantine 
ÅRecommendations for easy access to information 

on international standards for shipping regulations 
University Open Day 
ÅOrganised a variety of laboratory activities for 

members  
of the public 

Collaboration With Sydney Uni iGEM 

ÅHelped promote the Strange Nature writing 
competition  
ÅMentor program 

Control plasmid E. coli extract 


