ChefAntE.coli

E.colidetects and decomposes formaldehyc




What is Chef Ank. coli?
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Why formaldehyde?

TonegawaRiver ACCIden’(May 2012)

AOver limit
formaldehyde.

AlIntakeof drinking
water stopped.
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What is formaldehyde ?

A CHO
A Common material

A Cytotoxic
| MethyleneBridge
A Carcinogen

tm > 0.08ppm / 0.08 mg/L
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How do we dispose formaldehyde”
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Activated carbons &
adsorption sheets.
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Redischarge problem



How Is Chef Ant E. coli better?

Adsorption Chef Ant
process E. coli
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ChefAntE.colican detect and detoxify
at the same time.

Redischargeproblem
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This I1Is how CheAntE.coliworks
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The 3 devices that makes it work
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Detects formaldehyde!

FoOFrMR RBS FrmR GFP Terminator
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GFP Is expressed

INn the presence of formaldehyde

Detects formaldehydé
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Plasmid
Expressing:

Inducer:

FrmRfunctions as a repressor
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WT cells
+ Inducer:

FrmRfunction Is inhibited

by formaldehyde
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Device?2

Decomposes formaldehyde!
Constitutive RBS pfdh Terminator
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PFDHFormaldehydalehydrogenasgene
(from Pseudomonaputida)




P.putida FDH was used for ChantE.coli

How IsP.putidaFDH better?

Glutathione! Reaction

E. ol

Required Reversible

P.putida

Not required | Irreversible




Resistance to formaldehyde

Which is more resistant to formaldehyde?
Wild type E. colior the Chef Ant E. coli”?

Method
Prepared formaldehyde solutions
Ose 0.04 %, 0.08 %, 0.12 %, 0.16 % and
. 0.2%
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Resistance to formaldehyde

Results of wild type

) E. coliwas able to
Creea\ o Segrowin 0:12% of

7/

r formaldehyde.




Decomposegsormate.
Constitutive RBS fdh4A, B Teminator
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FDH4 is sufficient to decompodermate

Without fdh4 A and B

—e— Wild type

—s FDH123

—a— FDH4A

—x— FDH4B

—x— FDH4B(lacpfdh4B)
—s FDH4B(mxaFpfdh4B)
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Essential Role dformateOxidation inMethylotrophy."




Device3 was successful!

Liquid chromatographyRresults

Chef
AntE.coli 2233112

E.coll 232791.6 10627

Quantitative determinationFormate
(Formate20mM=243418.6)



Device overview
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Results
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Future directions

ssamese Use IN natural
environment

Efficient use
INn factories



Humané& Safety projects

Safety check University
workshop

Key high school
guestions workshop

Safety guide book




Human practice

Workshops

Our University




Safety
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