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Problem: To Swim or Not?

Recreational swimming in bodies of water or near areas
of human habitation or public pools comes with risks of
infection by waterborne human pathogenic bacteria

Some major pathogens found in water:
Escherichia Pseudomonas Shigella
Salmonella Vibrio Leptospira
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Assessing Water Quallty

Conventional method:
Culture on selective media:

However

*] to 2 day for results

*Special facilities required

(incubator, media prep, etc.)

Additional problem: Waterborne bacteria counts can change
hourly...




Solution: A Portable Water Quality
Testing Instrument

Desired attributes
*Portable - no lab needed

*Rapid detection speed
*Selectivity for human pathogens

*Designed for an average person to use
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(like this glucometer)




One Solution: A Biosensor

Sample
analyte

Y
v

A Immoblised enzymes,
+— Micreorganisms
Immunsagents
DNA whole cells

Electrochemical
Potentiomeatry,

e AMPEIOMRLrY
Optical: Absorplion,
Fluorescance, raflectio
Piezowlecine

«—— Signal

Data
- processing

Capanella, University of Rome “La Sapienza”

Advantages:

*High selectivity based on
species-specific recognition
*Speed of response

Signal amplification
*Performance — works at

ambient temperature




Bacteria can be detected through

Quorum-Sensing Factors

Homoserine lactones -
bacteria use to assess
their numbers in the
environment

e Stable chemical
signatures

Species Specific

Concentration
directly correlated

with number of cells.

What more could one
ask for?
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Biosensors? The iIGEM Advantage!
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Designed by Anna Labno Group: Guests, Haseloff Lab (2005-06-21) Get This Part

GFP Producer Controlled by 30C6HSL Receiver Device
The luxR based receiver, F2620 (formerly 113270), controls the production of GFP. The GFP protein generator is the same as that found in 17101.

Sequence and Features
Format: Subparts | Ruler | SS | DS Search: Length: 1945 bp Context: Part only Get selected sequence

pitetR) . luxr . . lux pR . GFP .
R0O040 B0024 C0062 B0O010 BO012 RO0E62 BO0032 E0040 BOO10 BOO12
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Lux System for HSL Detection




T9002 Satisfies Detector Requirements

iIGEM part designed and characterized by Ana Labno, MIT
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Part responds in minutes...
because you want to swim!
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Part is highly sensitive and
selective to a variety of HSL’s
produced by a number of
potential waterborne bacteria
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Improvements on T9002-based
HSL-Detection System

Alternate chassis

«37C growth optimum for E.coli: need to operate best
at ambient temperature

*E. coli possesses the Lac Z gene for B-galactosidase

Reporter

*Cost to detect absorbance as opposed to
fluorescence in a handheld electronic/iGEM hybrid
device




New Chassis: Agrobacteria

Advantages of Agrobacterium tumefaciens

*Lower growth optimum than E. coli

HSL synthase negative

HSL synthase is on the T1 plasmid

*Our host cells are T1 plasmid negative

*Not a human pathogen




Toward a Handheld HSL detector:
Addition of a New Reporter
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Part: BBa_K498000 Composte | Experience: None

Designed by lvwwTech_South-Bend Team Group: iGEM10_IvwyTech-South_Bend (2010-10-26) “The Blue Get This Part

T9002 - LacZ

The T9002 AHL detector was ligated to a LacZ reporter gene by the conventional biobrick assembly #10.

Sequence and Features
Format: Subparts | Ruler | SS | DS Search: Length: 3154 bp Context: Part only Get selected sequence

p{tetR) . luxr . . lux pR . GFP . . Adapter . lacZ-alphs . . . .
R0O040 BO0024 C0062 B0010 B0O012 RO0EZ B0O022 E0040 BO010 BOO12 722007 BO024 1722006 BO024 E0044 B0O010 BOO12
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New Reporter Addition

Beta-Gal




Comparison of the Number of Bacteria
Detected by T9002
in E. coli and Agrobacteria
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Comparison of the Number of Bacteria
Detected by T9002 in K498000
in E. coli and Agrobacteria
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Conclusions

The iGEM HSL detector
system T9002 works as
well in A. tumefaciens
as in E. coli and thus
could serve as the basis
of our biosensor.

Lac Z (B-galactosidase )
activity in K498000 has

vet to be evaluated...
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Translation

Yet to be created!




Credits: Thank You!

IGEM Community
(Randy, Meagan, Tom, et al.)
MIT

Anna Labno for T9002
Zhan Jian for LacZ
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Perkins Foundation
Lilly Endowment
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George Twaddle “Blue Guy” will find you!
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