
The Pretoria_UP iGEM team. From left: Mr. Gert Pietersen, Dr.Eshchar Mizrachi, Ms. Modjadji 
Makwela, Mr. Axel Ind, Ms. Thabang Msimango, Mr. Vaughn Barendsen, Ms. Nomakula Zim, Mr. 

Ricu Claassens, Dr. Steven Hussey, Prof. Zander Myburg and Mr. Brad Querl.

Striving for excellence in synthetic biology: 
The first iGEM team at the University of Pretoria
An initiative of the Forest Molecular Genetics Group



iGEM from above, at the 2015 Giant 
Jamboree, Boston, MA

One word best describes the international genetically engineered 
machines (iGEM) competition: inspiring! This massive non-profit 
organisation draws over 250 teams from around the world to 
compete annually in a prestigious competition advancement the 
field of synthetic biology, fostering the development of open ac-
cess tools and resources, and promoting worldwide collaboration.

Starting off as a summer competition between five teams at the 
Massachusetts Institute of Technology in 2004, by 2015 iGEM grew 
to 280 teams from 30 different countries.

“



Pretoria_UP presented their “Switch-coli” project at the 
2015 iGEM jamboree in Boston, USA

Representation of teams competing at the 2015 iGEM 
Giant Jamboree in Boston, MA. Pretoria_UP was the only 

team from sub-Saharan Africa in 2015

iGEM is the premier competition driving 
synthetic biology innovation internationally.“ “
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iGEM strives toward synthetic biology 
solutions to worldwide problems

Here are some examples:

Health and medicine: 

The “Boomerang” project by team BGU_Israel makes use of the genome 
editing system known as CRISPR/Cas9 in a novel design to fight cancer.

Team Marburg (Germany) developed modular tools in an attempt 
to fight malnutrition by engineering cell based particles to carry out 

metabolic functions and improve gut efficiency. 

TJU (China) established a microbial fuel cell that uses division of 
labour between three bacterial species to achieve high levels of 
efficiency. The system could supplement electricity generation and 

develop alternative carbon resources. 

The Berlin team designed “Enzymatic Flagellulose”, a molecular filtering 
machine that can be applied in waste water treatment. It provides an 
efficient way to clear water of microplastics for healthier water systems.

In 2016, iGEM will introduce a new Plant Synthetic Biology track.

Food and nutrition:

Energy: Team:

Environment: 



iGEM president and co-founder Randy Rettberg interacting with a 
participating team during Giant Jamboree poster session

Team Helderberg present their project at the 2015 iGEM Finals in 
front of over 2,000 delegates
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Pretoria_UP’s 2015
 iGEM project

SYNCHRONIZED, CONDITIONAL, GENETIC 
CHEMOTAXIS PROGRAMMING

The Forest Molecular Genetics Group selected seven undergraduate 
students and one honours student for team Pretoria_UP 2015, the first 
iGEM team at UP. Their areas of specialization range from human genet-
ics to plant science, microbiology to computer science. They are hosted 
and advised by Dr. Steven Hussey, Prof. Zander Myburg and Dr. 
Eshchar Mizrachi of the Forest Molecular Genetics group, Department 
of Genetics,Forestry and Agricultural Biotechnology Institute (FABI). 
They presented their project at the 2015 iGEM Giant jamboree in Bos-
ton, MA where they won a bronze medal.



Switch-coli is a prototype aimed at programming motility in E. coli and an im-
provement to the 2011 WITS-CSIR_SA “bio-tweet” project. Using “AND” logic 
gates, Pretoria_UP created a design that allowed for conditional, synchro-
nized movement of motile E. coli bacteria on a return trip from one point 
to another, additionally encoding within them the ability to report on condi-
tions at the destination. 

We invite you to explore the various aspects of the project on our website:
http://2015.igem.org/Team:Pretoria_UP
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Human Practices

Pretoria_UP also reached out to communities in the Tshwane area, 
educating them about molecular biology, genetic engineering and 
synthetic biology. They also conducted a survey of synthetic biolo-
gy awareness, acceptance and future projections at Lehlabile Sec-
ondary School (LSS) in Mamelodi, a school situated in a previously 
disadvantaged area, and Pretoria Boys High School (PBHS), a school 
situated in a previously advantaged area. 



The survey revealed striking differences in educational backgrounds and accep-
tance between the schools, with LSS students being more receptive to synthetic 
biology and believing it will help address primary needs, while PBHS respondents 
being more distrustful of the technology and favouring its application in addressing 
environmental issues. 
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Where is Pretoria_UP headed?

Our aim for 2016 is to fulfil two major goals: to achieve an inspiring 
plant-based synthetic biology project, and to integrate our Human 
Practices portfolio into the project as an educational “mobile lab”. 
We aim to present our project at the 2016 Giant Jamboree in the new 
plant science track. The field of plant synthetic biology is alive with 
potential and we as young scientists believe we can make our country 
proud!

We’re going for gold in 2016!

We believe synthetic biology will be an important 
contributor to the DST’s Bio-economy Strategy.

Help our country to be represented at the 2016 iGEM jamboree!

To sponsor the Pretoria_UP team and thereby contribute to the 
development of synthetic biology, interdisciplinary innovation and 
scarce skills education in South Africa,

 contact Dr. Steven Hussey (steven.hussey@up.ac.za).

“

“



“ ““

We believe synthetic biology will 

be an important contributor to 

the National Bioeconomy Strategy

But what does it cost?

Competing in iGEM is a significant financial challenge for many developing 
countries, especially sub-Saharan Africa. In order to send a team of ten of 
South Africa’s talented synthetic biologists to represent the country at 
the iGEM Boston Jamboree each September, the following funds have to 
be raised:

        Team registration $ 4 000.00 
        Jamboree registration $ 6 950.00 
        Flights $10 000.00 
        Accommodation  $ 9 000.00 
        Meals and transport  $ 5 000.00 
        Visas $ 1 500.00 

$36 450.00 (ZAR500 000.00)
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