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What i1s IGEM?

 International Genetically Engineered
Machines Competition

¢ “Synthetic Biology” — applying engineering
design principles to the creation of novel
biological systems

|

== 339 teams
“ © + 45 countries
© - « 5000+ participants _
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What is Synthetic Biology?

Prnteins

High Value
Applications

Human Therapeutics
Industrial Products
Agriculture
Animal Sciences/
Aquaculture
Protein Production

Biology, ‘%‘
Englneerlng #

Infnrmatlcs

http://www.griffinsecurities.com/synthetic-biology.php
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Synthetic Biology Applies Engineering

Design Principles to Living Systems

Data Sources

Bioinformatics
databases:
‘Genomics,
proteomics and
transcriptomics

4 4
_

Design-Build-Test

-
Biological in viro rapid In vivo high-
systems design J[ { throughput ][ 'm&ud;geﬂ J>
and modeling _ protwyplna characterization

| a4

lterative Iearning http://www.msf.bio.ic.ac.uk/synth.php

y
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BioBricks: The Building Blocks of

Synthetic Biology

« Standardized DNA sequences
e ldeally fully characterized,
measureable and interchangeable

A. Molecular Diagram of a Biological Circuit
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Biosensors
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Building a Better Biosensor for Lead

NOBLES
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Flint, Michigan

DETROIT WATER EPA: CAUSE FOR CONCERN FLINT RIVER WATER
Levels this high are considered Readings from 271
Flints former, and current conceming by the EPA, Fllnt homes tested
water supplier: especially for children: last summer:
parts per billion T N \ parts per billion | : ¥ parts per billion
3 1 = |
|
1part per billion == _,-'f'r 1part per billion --"'.;-_ . . S 1 part per billion
— — ——

FLINT RIVER WATER FLINT RIVER WATER

Highest level recorded by a
wider Virginia Tech study. The
EPA considers water reading

Highest level recorded by
Virginia Tech study in Flint's

St Wond: 5,000ppb to be “toxic waste.”
parts per billion par ts per billion

=1 part per billion 1part per billion SOG40

ek —

Graphic by Milt Klingensmith | MLive.com
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Lead Contamination i1s a National Problem

Number of People Served Water In Massachusetts:

with over 15 ppb of Lead Many school districts including
Boston and Worcester must
provide bottled water for
students

The Boston Globe

High lead levels found more than 160 school
buildings in Mass.

Number of People Served

B <100

I 100 - 1,000
I 1,000 - 10,000
I 10,000 - 100,000

Il 100,000 - 1,000,000
W 1,000,000

By Matt Rocheleau and Travis Andersen | GLOBE STAFF NOVEMBER 16, 2016
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Can’t we already test for lead?

- Cause for concern: 5 ppb

- EPA Action level: 15 ppb

- lrreversible neurological damage: 800 ppb
- EPA hazardous waste: 5,000 ppb

Home Testing Laboratory Testing

———
mo—

T

?U PBQY Water Lead Test Strlps

SLLLITT

Directions:Dip entire strip into water for 1 second(or pass under water stream), A
remove. Do not shake excess water from the test strip, Hold the strips level for O :xj
10 second then compare with inside color chart.

Important-use immediately once the foil bag has been opened (1pcs)

N &

* Yes/No answers
* Not sensitive enough in the
actionable range

 EXxpensive
o Off-site
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Existing Lead Biosensors

x1000 GFP x 1000

(a) 0 pg ml? Pb(II) (b) 100 pg ml* Pb(II)

Bereza-Malcolm et al., 2015

« Can we create a biosensor that gives
quantitative (or semi-quantitative)
Information about lead concentration?

 Can a lead biosensor be sensitive within the
necessary detection range (5-15 ppb)?
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Experimental Approach

Goal: Create a biosensor that
‘ produces different chromoproteins
(pigments) in response to different
lead concentrations:

1. 5 ppb = yellow

2. 15 ppb = yellow + blue
(transition to green)

3. 800 ppb = yellow + blue + red
(transition to brown)
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Biosensor Design
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ldeas for Generating Novel

Biosensors

Facilitated Evolutin . Lead-binding Nucleic Acids
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Seed Grant Activities

Funds will support the 2018 IGEM team:

 Design and test the next generation of
blosensors

« Expanded and more interdisciplinary team,
and additional resources

 Support dissemination of the work at the
2018 IGEM Jamboree

 Foster a collaboration and joint activities
with Tsinghua IGEM
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