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The initial project 
from brain-storming

acetaldehyde-responsivepromoter PAIR

PAIR LACI

LACI

LACI adhB

BLOCK

self

Act

Act

BLOCK
Maker

acetaldehyde

TetR

ON

ONBLOCK
Destroyer

BLOCK
Maker

So, we decided to continue iGEM2009 KU_Seoulteam project!

A toggle switch by a electrical signal (redox potential)

But, failed to de-
sign a switch co-
ntrolled by only 
Á ÓÉÎÇÌÅ ÓÉÇÎÁÌȣ
Is it possible? 
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iGEM2009: KU_Seoulteam
Heavy detecting E. coli

11/7/2010 Team::Korea_U_Seoul@iGEM2010



Why heavy metals?
: Influence of heavy metal

Heavy metal contaminated areas in Korea
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ÅDetect toxic heavy metals in an 
aquatic environment 

ÅDesign a bio-circuit to detect heavy 
metals 

ÅConstruct E. coli biosensor having 
multiple heavy metal detecting 
circuit
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Multiple-heavy metal detector:
Zn2+, As3+ and Cd2+ in a solution
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1. Point mutation at two EcoRIsites in the AAA gene ̥
registration of part

2. The problem of plasmid incompatibility for detecting 
multiple heavy metal ions : two plasmids ̥ merged one 
plasmid

3. For Increasing expression of reporter genes : 1) the removal 
of  degradation tag and 2) the use of  the plasmid with the 
high-copy number origin

4. The characterization of promoters in this project



Bio-circuit Design:
heavy metal sensitive promoters

Three promoters from E. coli 
ÅPromoter arsenate resistant  (ParsR):: As
ÅPromoter znt A  (PzntA):: Zn
ÅPromoter yod A (PyodA):: Cd
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