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ABSTRACT

Monitoring toxins, environmental pollutants, traces of minacious chemicals, hormones, and/or pathogens accurately 
and quickly is a chief task in the field of environmental stewardship, health care and homeland security, due to their 
not insignificant impact on the ecosystem and human society. E. coli strain for the observation and quantification 
of mevalonate, a midway in the biosynthesis of isoprenoids.
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INTRODUCTION

Genetically Engineered Readouts of Microbial Sensors:

In whole-cell biosensing, interchange in cellular metabolism, pH, 
and gene expression have been quantified as a reaction of the sensing 
elements to the presence of target molecules. Microbial auxotrophy 
have been used to detector growth-limiting small molecules. For 
example, Pfleger et al. built an autotrophic E. coli strain for the 
detection and quantification of mevalonate, an intermediate in the 
biotransformation of isoprenoids, a large class of industrially chief 
secondary metabolites that includes flavor, fragrance, anti-oxidants, 
steroids, and the anti-malarial drug artemisinin. Since mevalonate 
is a chief precursor, whose production must be increased in order 
to upgrade the production of isoprenoids, optimizing the level of 
mevalonate is chief in developing recombinant strains for enhanced 
isoprenoid production.

Whole-Cell Sensor Based on Intracellular System

Protein: Transcriptional Regulator/Inducible Promoter 
Pairs

One of the most widely used intracellular recognizing mechanisms 
is based on the coupling between a transcriptional regulator and an 
empirical promoter in response to different nutrient conditions, 

external toxicants, or transmission signals. The interaction 
between the target molecules and restationed regulators activates 
or represses the expression of the reporter gene resulting in a 
perceptible signal change in a concentration- dependent manner. 
Most regulator protein/promoter pairs professional to recognize 
environmental contaminants are embedding on the natural 
resistance mechanisms (such as heavy metals or antibiotics).

One commonly used enzyme is β-galactosidase (β-gal) which has 
the benefit of detection based on either colorimetric or fluorescent 
methods that are simple and expeditious. Moreover, the 
accessibility of chemiluminescent and electrochemical substrates 
for β-gal offers ultrahigh sensitivity offering observation as low as 
2 fg and a extensive dynamic range of detection Luciferase, which 
catalyzes a light-emitting reaction, is another favored enzyme for 
whole-cell biosensors.

The bacterial luciferase brings about the oxidation of a reduced 
flavin mononucleotide (FMNH2) and a long-chain fatty aldehyde 
in the occupancy of molecular oxygen and results in a blue-green 
light emission. The primary benefits of bacterial luciferase are 
its sensitivity, broad dynamic range, and simplicity. Moreover, 
expression of whole lux operon (luxCDABE) has advantage of not 
requiring the addition of a inclusion in the system.
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