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Cadmium Pmsomng

A Ingestion of cadmium can cause:
I Cancer

I Renal failure

I Bone weakening and fracture
|

' Damage to nervous and immune
systems LN

I Death
A Danger Level
I Present in over 60% of hazardo

waste sites as identified by the
EPA
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Sources of contamination
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Cadmium Detection

A Current cadmium
measurement technigues
i Atomic Absorption R
Spectroscopy |
A Advantages of Biosensor
I More affordable

I Measures bieavailable
cadmium
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wEngineeB. subtilisto sense
cadmium

Objective

CreateBiobrick
Parts

Construct Devices

Transform Devices
Into B. subtilis

Characterize
Chassis




Chassis

Bacillussubtilis
A Grampositive soil bacteria
AWell characterized
ANaturallycompetent
AComplex metal ion homeostasis system
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Metal lon Homeostasis
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Cadmium Influx Regulation
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Low Intracellular [Cadmium]
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High Intracellular [Cadmium]
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Cadmium Efflux Regulation

Inactive Repressor (czrA)

Repressor (mntR
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Low Intracellular [Cadmium]
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High Intracellular [Cadmium]
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wEngineeB. subtilisto sense
cadmium

Objective

. - wInflux Protein inntH)
CreateBiobrick py=mmersssespmns

Parts wlnternal ReferencenfrgA mrgArbg

wCadmium Sensor Module A

Construct Device S3S sy S gV LI

wlInternal Reference Module

Transform Devices
Into B. subtilis

Characterizing
Chassis




CadmiumSensormModule A

A Absence of cadmium increases expression of
YFP reporter sequence
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Module A: Active Form
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CadmiumSensomMModule B

A Absence of cadmium decreases expression of
CFP reporter sequence
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Module B: Active Form

“ (4 Cadmium
‘i" o
Inactive
Repressor ‘
(CzrA)

>

Active
Repressor
(CzrA)

No Repression

CFP Codin§equence

Efflux Promoter \

(Cadd Expression




Possible outputs

T e e
vV
&5 &5
&3

Active J
Inactive x

Detectable
Cadmium

Undetectable
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Canodt distinguish between an unde
and dead cells!



Internal Reference Module

A (Mutated) Metal regulated Gene A
(mrgA) reference promoter

A Constitutive

A Similar level of expression between
mrgAand cadApromoters

Constitutive
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New possible outputs
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Can distinguish between conditions!



Integrated System

/ Module A (Influx protein T mntH)
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wEngineer B. subtilis to sense

Objective Cd(“)

wlInflux protein (MntH)

: : wEfflux protein ¢adA \/
Create Biobrick Part wlinternal ReferenceirgA mrgArbs) \/

wCadmium Sensor Module A

Construct Devices wCadmium Sensor Module 2
wReference Module

. w Single Homologous Recombination
Transform Devices wDouble Homologous Recombination

Into B. subtilis
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Strain for Chassis




A Single Homologous Recombination

Integration into B. subtilis
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Integration into B. subtilis

A Double Homologous Recombination
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wEngineeB. subtilisto sense

cdll)

wlInflux protein (mntH)

CreateBiobrick wEfflux protein ¢adA ~/
Parts wlnternal ReferenceirgA mrgArbs) ~/

Objective
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Characterizing Chassis: WT

A Need to find appropriate sensing range

Optical Densiity
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Wild Type Growth in Cadmium
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Optimizing Sensitivity
A Increase number of healthy cells
A Increase sensitivity of each cell



Characterizing ChassigintH null

A mntH null growth normal at high [Cadmium]

mntH null

wild type




