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Lead Assay- 6/14/17 GSH Dilution
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Lead Assay 6/14/17- mini dilution
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Lead Assay 6/14/17- mini dilution(2)
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Lead Assay 6/14/17- mini dilution(2)
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Lead Assay 6/15- High Lead
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Lead Assay 6/15- High Lead
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Growth Curve Trial 1
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Growth Curve Trial 1


WPIiGEM Team 2017

Got Lead?

igem2017@wpi.edu

Lead Pollution in Our Drinking Water

The Problem

The recent water crisis in Flint,
Michigan has made the
problem of lead pollution in
our drinking water a more
popular discussion. Despite
the increased attention to this
health hazard, many people
are unaware of how prevalent
this problem actually is.
According to the United

States Environmental

under conditions that are
known to have reduced the
amount of lead present in
the sample. An example of
this is flushing the water for
more than 30 seconds prior
to testing. This ensures that
the water that has been
sitting in the contaminated
pipelines (which has a high

concentration of lead) is not

According to the EPA, the concentration of lead
in drinking water should not exceed 15 ppb,
however, they also acknowledge that there is no
concentration of lead that is considered to be
safe for consumption.

Protection Agency (EPA), the
concentration of lead in
drinking water should not
exceed 15 parts per billion
(ppb), however, they also
acknowledge that there is no
concentration of lead that is
considered to be safe for
consumption. In an effort to
obtain a lead concentration
lower than 15 ppb, many
states measure the

concentration of samples

the water that is tested.
Aside from influencing the
test results, many states are
testing their residents’
drinking water less often
than they should be due to
the cost associated with
testing. We are working to
develop a precise and low
cost biosensor to ensure that
the public is aware of the
cleanliness of their drinking

water.

What is i GEM¢

The iGEM (International
Genetically Engineered
Machine) foundation is a
non-profit organization that
fosters innovation through
competition. The iGEM
jamboree is an international
competition in which
students from universities
across the globe compete for
the best innovative use of
synthetic biology that
strives to solve a real-world
problem. We, this year’s
iGEM team from Worcester
Polytechnic Institute (WPI),
hope to tackle the problem
of lead pollution in drinking
water through the creation
of a lead biosensor and a

protective probiotic.

i(G(E




Lead Biosensor & Protective Probiotic

Our Solution

Test strips designed to
detected the presence of lead
in water currently made
available to the public only
indicate whether lead is
present at a concentration at
or above 15 ppb. With our
design, we hope to make
consumers aware of exactly
how much lead is present in
their water. Because there is
no safe level of lead in
drinking water, it is important
for consumers to be made
aware of the amount of lead
in their water before it

exceeds the legal limit.

Through the use of three
chromoproteins that are
induced by varying
concentrations of lead, our
biosensor will turn one of
three colors based on the
amount of lead present in the
water. Ideally, expression of
the first color would be at a
low concentration of lead, for
example, at 5 ppb. The second
and third colors would be
expressed at higher
concentrations of lead, for
example, at 15 ppb and 200
ppb, respectively. These

concentrations will be

WPIiGEM Team 2017
Worcester Polytechnic Institute
100 Institute Road
Worcester, MA 01609

dependent on the selectively
of the repressor to bind to the
lead. We also hope to
engineer a probiotic that has a
high capability for lead
binding. We plan to attain the
probiotic with the highest
lead-binding capability
through forced evolution of
an existing probiotic that is
known to be safe and
beneficial for human
consumption. Taking this
probiotic would reduce the
damage associated with the

lead exposure.




