
G.O.T Colicin
Engineering Colicin E7 production system to inhibit

enterohaemorrhagic Escherichia coli (EHEC)

NTU@iGEM 08

The focus of the iGEM 2008 @ NTU Team's project is the use of bacteriocins for the inhibition of the Escherichia coli

O157:H7 enterohemorrhagic strain (EHEC), which causes colitis and bloody diarrhea by producing toxin that damage the

intestines. This is a prevalent medical problem that has a reach of a wide population.

The team achieved its objective by engineering a biological system that i) produces Colicin E7, and ii) releases E7 through

lysis upon detection of symptoms and presence of pathogenic E. coli. Colicin E7 production is regulated by LacI gene. The

production of the lysis protein functions under the control of an AND gate, and the inputs are Fe2+ ions (attributed to

presence of blood) and quorum sensing autoinducer AI-2 (attributed to presence of O157:H7).

The team also characterized the various parts and devices used in the project and understand the system via computational

modeling.

ABSTRACT METHODOLOGY

Design Constructs

Wet Lab & Modelling

ÁDesign Constructs were conceptualized in a top-

down approach, from overall systems down to

devices and Biobrick parts

ÁWet Laboratory ligations were implemented in a

bottom-up approach, first creating Biobricks from

raw E. Coli strains (MG1655, BW & W3110) and

eventually fusing individual parts to produce the

overall systems

ÁMathematical Models were constructed in a

bottom-up approach similar to Wet Lab ligation

Our Systems

Two types of models were

established for each system:

ÁDeterministic Modeling

ÁStochastic Modeling

Deterministic models were

established using ordinary

differential equations (ODEs) and

algebraic equations. The results

were obtained using Matlab

SIMULINK.

For Stochastic models, the models

were built based on Gillespie

Algorithm and implemented using

Cell Ware.

Deterministic Model

- Detection & Lysis System

Stochastic Model 

- Detection & Lysis System

Detection & Lysis System

From the results of both type of

simulations, it can be concluded that the

detection and lysis system is strongly

activated only when both inputs: Fe2+ &

AI-2 molecules are present.

Deterministic Model

- E7 Production System

Stochastic Model

- E7 Production System

E7 Production System

From the results of both type of

simulations, it can be concluded that

on increasing lactose concentration,

E7 production increases until a

saturation point.

Our New Parts
11 new parts (BBa_K117000 to BBa_K117010)

üLysis

ü T7ptag

ü pLacI-Rbs

üpLsrA-Rbs

üE7-Imm

üE7-Imm-Terminators

üpLacI-Rbs-GFP-Terminators

üpLacI-Rbs-E7-Imm-Terminator (System 1)

üpLsrA-Rbs-Lysis-Terminators (System 2)

üpLsrA-Rbs-YFP-Terminators

üLysis-Terminators

System Verification

AI-2 inhibited the growth of the engineered cells with

the Detection & Lysis system. The higher AI-2

concentration, the higher growth inhibition effects. This

result implies that our Detection & Lysis system causes

cell lysis upon exposure to AI-2.

Our Detection & Lysis System WORKS!

To prove the AI-2 Detection �±Lysis System works

via cell density measurement (optical density)
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Characterization: LacI-GFP
To characterize activity of existing Biobrick lacI

promoter via GFP expression

Characterization: pLsrA-YFP
To characterize activity of new Biobrick lsrA

promoter via YFP expression

The Detection and Lysis system was characterized

by replacing the lysis gene with the YFP gene. AI-2

addition immediately induced YFP expression in the

Detection & Lysis system. The YFP expression level

was increased at a constant rate for 10 hours. The

higher AI-2 concentration, the higher YFP expression

levels.

The Production 

System was 

characterized by 

varying promoter 

strength, 

temperature, inducer 

concentration 

Lactose induced GFP expression in the Production

system. The optimal temperature was 37ºC. Promoter

strength also controlled GFP expression levels.
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