Zn2+ detection and bioremediation at the Lehigh Gap Nature Center Superfund site (c.a.t.b.d.)
***
Palmerton, PA zinc smelting operation from 1898 to 1980
	Estimated emissions = 1400–3600 lbs of SO2 per hour —> massive nearby deforestation 

http://lgnc.org/conservation

47 tons of Cd per year
	95 tons of Pb per year
	3575 tons of Zn per year

Estimated accumulations = 1300 ppm Cd
			6474 ppm Pb
			32,085 ppm Zn

[data from http://www.palmertoncitizens.org/History%20of%20Palmerton.htm]		

Beginning in 2003, phytoremediation efforts have taken place with good results.

http://www.dcnr.state.pa.us/wrcp/wildnotes/spring10/lehigh3.html
***
Construct a biosensor for Zn/Cd/Pb using BioBrick parts
	Cf. As sensor (Groningen , Edinburgh) 
	Cf. E. chromi project (for detection sensitivity/colors)

Create a BioBrick with Zn-sensitive promoter:
	zntR (E. coli) = Zn-responsive activator
	zntA (E. coli) = Zn-effluxing ATPase
	zur (E. coli) = Zn-responsive repressor of znu operon

Fuse appropriate promoter to RBS + detector (eg. RFP)

Questions/tweaks: speed of response
	Limit of detection (2-stage amplification?)

Soil sample + water, remove soil and test supernatant —> bioavailable Zn + Cd + Pb
	Remove Pb chemically, retest —> bioavailable Zn + Cd
	Remove Cd chemically, retest —> bioavailable Zn
***
Compare levels with those derived from AA —> bioavailable Zn vs. total Zn (et al.)

Can Zn (et al.) be sequestered within cells?
	Cf. sequestration into vacuoles in plants
	glomalin Zn-binding proteins secreted from fungi?
	Can efflux proteins be inverted in membrane?
		Is active transport inward necessary? Overexpress normal influx proteins (?)

Does sequestration involve complexing with sulfur (e.g. Cys residues)? If so, does death of carrier cell result in (biologically inert) Zn sulfides?
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