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The  aim of our project is to create E.coli that glows red while smelling like a winter green when supplied with the proper substrate (salicylic acid).

We plan to use 3 Biobricks parts to construct our model which are available in iGEM registry. These parts are listed below with their part numbers, locations and a brief discription.

1) Part BBa_J45004: SAM:benzoic acid/salicylic acid carboxyl methyltransferase I

· It encodes SAM benzoic acid/salicylic acid carboxyl methyltransferase I derived from BSMT1 from Petunia x hybrida. 

· BSMT1 catalyzes the conversion of benzoic acid to methyl benzoate and salicylic acid to methyl salicylate.

·  Methyl benzoate has a floral smell and methyl salicylate has a wintergreen smell.
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Salicylic acid


      Methyl salicylate

· Initial plasmid: pSB1A3 with Ampicillin resistance
Locations:
· Spring 2009 Distribution>2009 Kit Plate 3>23B

· Spring 2008 Distribution>Source Plate 1003>9B

· iGEM 2007 Distribution>iGEM 2007 Parts Kit Plate 3>23P

2)  Part BBa_E0040: Green fluorescent protein 
· Derived from jellyfish Aequeora victoria wild-type GFP
· Turns the E. coli green

· Initial plasmid: pSB1A2 with Ampicillin resistance
Locations:
· Spring 2009 Source Plates>S09 SP 2001>7F

· Spring 2008 Distribution>Source Plate 1001>7E
3) Part:BBa_I0500: Inducible pBad/araC promoter
· Induced by L-arabinose
· Repressed by AraC

· Initial plasmid: pSB2K3 with Kanamycin resistance
Locations:

· Spring 2008 Distribution>Source Plate 1013>5C
Timeline:
1. Isolate each of the three above BioBrick parts into separate E. coli culture.

2. Add and ligate parts together in four different arrangements:

a. Promoter (BBa_I0500) – Wintergreen gene (BBa_J45004)

Possible outcomes:
Nothing smells: Either the promoter or the wintergreen gene or both don’t work. Possibly the smell is just too faint to detect.
Smells of wintergreen: Confirms both the promoter and WG gene work.

b. Promoter (BBa_I0500) – GFP (BBa_E0040)

Possible outcomes:

Nothing glows: Either the promoter or the GFP gene or both don’t work.
Green glow: Confirms the promoter and GFP gene work. Also might mean that the WG gene in the above trial had worked, since we are using the same promoter, but the smell was too faint.

c. Promoter (BBa_I0500) – Wintergreen gene (BBa_J45004) – GFP (BBa_E0040)

i. Ligate Promoter with Wintergreen gene then,

ii. Ligate product with GFP
Possible outcomes:
No smell or glow: The transcription might have been cut off after the WG gene so GFP was not expressed. Both functions may be being translated as one single protein.
Smell and glow: Confirms our device works.

d. Promoter (BBa_I0500) – GFP (BBa_E0040) – Wintergreen gene (BBa_J45004)

i. Ligate Promoter with GFP then,

ii. Ligate product with Wintergreen gene

Possible outcomes:

No smell or glow: WG gene must somehow be inhibiting GFP expression. Both functions may be being translated as one single protein.
Glow but no smell: The transcription might have been cut off after the GFP gene so WG was not expressed.

Smell and glow: Confirms our device works.

The BioBricks would all end up arranged on a pSB1A3 plasmid except for (b) which would be in a pSB1A2 plasmid.

3. Experiment with different concentrations of arabinose to examine promoter activity.  We will try 0.2%, 0.02%, and 0.002% concentrations but increase them if no activity is detected.
4. If we have completed these steps with extra time, we will look into finding a promoter, presumably through PCR of a sequence found in nature, that is induced by methyl salicylate to promote transcription of the GFP gene. This method would be an interesting assay.
5. Depending on our resources available, we will look into gas chromotagraphy. This technique can detect molecules with esters like methyl salicylate.

Protocols:

Restriction digest and ligation (http://openwetware.org/wiki/Arking:JCAOligoTutorial3)

Transforming competent cells (http://partsregistry.org/Help:Transformation_Protocol)

IGEM 09 DNA distribution documentation (http://partsregistry.org/Help:IGEM_09_DNA_distribution)

