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Global Issue

Lead!V Free

KIDS

for a Healthy Future

D el

e WHO Lead Poisoning Prevention Week
o0 October 23-29th
o Toxic
m Children: Behavioral, Neurological
m Adults: Liver and kidney damage

Symptoms of

Lead pmsomng

- Biindness of e oy syw"
parts of visual field N2 - Insomnia

= Hallucinations ya - Loss of appetite

-~ - Decreased libido
Hearing loss — - - Depression
2 ‘ - Irritability

Mouth - Cognitive deficits

= Unusual taste - Memory loss
Sturred speech - Headache
Biue line along - Personality changes
the gum - Delirium

- Coma

Kidney failure — " Anemia

Neuro- . —— Abdomen

muscular i - Pain

- Tremor - Nausea

- Pain - Diarrhea or

- Delayed constipation
reaction ‘

- Loss of [ Extremities
coordination - Wrist and foot drop
Convulsions - Pain
Weakness - Tingling

- Seizures

General

Reproductive —— ¥ - Malaise

- Sperm dysfunction f - Fatigue
(males) - Weight loss

- Pregnancy pu 3
compications 1'1 | v3 — Skin

\ - Pallor and/or
(females) .J', e
i L lividity



Model

Lead in Absorbed
the water

Excreted
Lead




Simulink




Lead Levels

Model Results: Retention of Lead in Bone and Blood
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Lead Levels

Model Results: Retention of Lead in Bone and Blood

pres
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Background

Enzymes of \ fi\Tps, tRNAS,

transcription ) :
; amino acids,

& translation, @
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Paper disc Paper-based
synthetic gene network

Pardee, Green, Ferrante, Cameron, DaleyKeyser, Yin, Collins. Cell.2014.
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log(Fluorescence)
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Toehold Switch



Substrate strand

Catalytic strand

Catalytic domain

Lan, Furuya, & Lu. Chem. Commun. 2010.






BBa_K2084002

Pardee, Green, Ferrante, Cameron, DaleyKeyser, Yin, Collins. Cell. 2014,



Reporter Substrate

CPRG (Chlorophenol Red-B-D-galactopyranoside)

Undergoes color change when lacZ is expressed




Activation with RNA Activation with DNA
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Relative Absorbance
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Comparison of Lead Concentrations

Source Concentration | Concentration
(ppb) (nM)
EPA MCL 15 72.4
Hot Metal Switch 429 2,000

Flint, Ml 13,200 63,712
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Current Project: Forward Feedback Amplification

DNAzyme
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T3 RNA Pol.

Toehold Switch
BBa_K2084007
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Amplifier
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Flexibility

Thallium




Future work




Human Practices

Synthetic biology:
how do we do it?




Human Practices

2016

a metal detection system

Lead and thallium
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rat poison, ant poison,
mining byproduct,
electronics manufacturing

throwing up, bad memory, painful

muscles, hearing loss, siower learning hair loss, nerve damage, death

from not throwing out metals
properly
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Human Practices

Let's tay
aboyt DNA! @E

a metal detection system
Lead and thallium

Elements

makeup, and paint

throwing up, bad memory, painfu

10 way 1o test for thallium at home
Water
Conhmll’a(ion lead tests cost $30 an

Our project: a lead and thallium sensor
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Cell-free extract Sensor

Pitt IGEM 2016




Collaborations
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Collaborations
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Collaborations

GFP Fluorescence
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Conclusion

e Modeled the consequences of lead exposure
e Demonstrated DNA trigger of toehold switch
e Developed promising circuit with regulatory RBS

e Taught community about synthetic biology
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