
Defusing a Dangerous World: a Biological Method for Detection of 
Landmines

MineBusters: Evangeline Oh, Darya Ausiannikava, Vasilis Andreou, Julia Skripka, Winston Ho, Rachel Morrison, Jan Domozilov, Rohin Koolwal
Supervisors: Chris French, Alistair Elfick, Vincent Danos

Advisors: Kim de Mora, Lucas Black, Damian Barnard, Jane Calvert, Emma Frow
http://2009.igem.org/Team:Edinburgh

In 2007, 5 426 new casualties
were recorded from landmine

explosions of which 33% 
were children.

This made us realise the need for a 
cheap, safe and accurate method of 

detecting landmines
Territory size world 
map depicting 
landmine casualties 
between 2003 and 
2005 
(Image courtesy of 
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Of Sheffield, 2009)

Landmines leak TNT into the ground 
which could be detected.

TNT, and other explosives, degrade 
to produce Nitrites and Nitrates by soil 
bacteria eg Rhodococcus rhodochrous.

If we could engineer a synthetic 
organism to detect TNT and Nitrites 

then we could produce a new
method of detecting 

landmines.

Two pathways: TNT-sensing and 
nitrite/nitrate -sensing

Two-signal output Luciferase-GFP 
and YFP: 
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BioBrickKey, Name Function

TNT.R1 &TNT.R3 Computationally derived TNT-specific receptor

Trzfusion 
protein

Autophosphorylates upon TNT.R1 activation; 
signals OmpR (a native peptide)

OmpC
Promoter

Promoter activated by OmpR

Enhanced Yellow              
Fluorescent 

Protein (EYFP)

Yellow Fluorescent protein; excited by wavelength 
emitted by LuxAB-GFP construct

Onr PETN (pentaerythritol tetranitrate) reductase that 
degrades components of landmines

YeaR
Promoter

Nitrate and Nitrite-sensitive promoter

LuxAB Xaenorhabdusluminescensluciferase

lumP Photobacteriumprofundumlumazineprotein; 
interacts with luciferase; shifts emission peak 

from 478 to 495 nm
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OmpC promoter

yeaR promoter
yeaR-LuxAB
(X. luminescens)

Fixed CompositeExisting

Modelled protein expression 
levels for different genetic 

arrangements using Cellucidate and 
the best was chosen for assembly.

PompC-eyfp


