1. The Great Pacific Garbage Patch aka Pacific Trash Vortex, is a gyre of marine litter in the central North Pacific Ocean. Cold, saltwater, large area, variable composition
[bookmark: _GoBack]
http://www.youtube.com/watch?v=2VrrxMIiwgQ


· Plastic water bottles (poly A)- 50% -8kb
· Plastic toys (poly B) -15% -3kb
· Plastic bags (poly C) -35% -4kb
· Salinity
· Time constraint
· Heavy metals -Lead


Key Points
· Low temperature: 0oC – 8oC
· Large spill, large distance from shore
· Mixed product – plastic polymers, 
· Long-term risk of coastal contamination – long remediation


2. Gulf of Mexico Oil Spill

A drilling rig has collapsed off the coast of Florida in the Gulf of Mexico. It is estimates that it will spill up to 1 billion barrels of crude oil before the leak is sealed. The large size of this disaster will require a large remediation effort in order to restore the water to a clean state. Of note for bioengineering strategies, the climate in the water requires bacteria, which can thrive in warm waters (20oC – 28oC) as well as process crude unrefined oil as a substrate. The spill is quite close to shore, so it is necessary to rapidly clear the product (within 6 months) before it contaminates coastal ecosystems.

Key Points
· High temperature: 20oC – 28oC
· Large spill (~1 billion barrels), short distance from shore
· Pure substrate – unrefined crude oil
· Must be cleaned up within 6 months – short remediation

3. Garbage dump


Key Points
· Mid temperature range: 13oC – 22oC
· Plastic water bottles (poly A)- 50% -8kb
· Plastic toys (poly B) -15% -3kb
· Plastic bags (poly C) -25% -4kb
· Heavy metals –Lead 
· crude unrefined oil  -10% -2kb

PIPECLEANER PLASMIDS
GENE LEGEND

MAXIMUM SIZE OF PLASMID IS 45 kb
	NAME
	FUNCTION
	SIZE
	COLOR

	METABOLISM

	MPA_8
	Plastic water bottles (polymer A) metabolism
	8 kb
	PURPLE

	MPB_4
	Plastic bags (polymer  B) metabolism 
	4kb
	PURPLE

	MPC_3
	Plastic toys (polymer C) metabolism
	3kb
	PURPLE

	MPF_1_6
	Pure Fuel - Crude Unrefined Oil Metabolism
	6 kb
	BLACK

	MHM_1_8
	Heavy metals (Lead)
	8 kb
	FLUORO-GREEN

	MHT_2_7
	Suitable for life in temperature range from 22 to 30C
	9 kb
	BROWN

	MMT_2_3
	Suitable for life in temperature range from 10 to 24C
	5 kb
	BROWN

	MLT_2_5
	Suitable for life in temperature range from 2 to 12C
	7 kb
	BROWN

	MHDE_3_4
	Hydrocarbon Digestion – Necessary for ALL Fuel metabolism
	3 kb
	BEIGE

	MHDE_3_4
	Polycarbon Digestion – Necessary for ALL Polymer metabolism
	3 kb
	BEIGE

	MOME_6
	Oxygen Metabolism – Necessary for ALL organisms
	6 kb
	WHITE

	REPRODUCTION

	RHRR_7
	High Reproduction Rate – Grows quickly
	7 kb
	GREEN

	RMRR_5
	Medium Reproduction Rate – Grows moderately
	5 kb
	GREEN

	RLRR_3
	Low Reproduction Rate – Grows slowly
	3 kb
	GREEN

	RMSC_5
	Medium Colony Size 
	5 kb
	YELLOW

	RSCS_4
	Small Colony Size 
	4 kb
	YELLOW

	SURVIVAL

	SDRE_7
	Salinity survival
	7 kb
	PINK

	SAAPS_4
	Acidic pH Survival
	4 kb
	RED

	SBPS_4
	Basic pH Survival
	6 kb
	RED

	OTHER

	OSGHT_6M_3
	Suicide Gene – High Telomerase – Survive 6 months
	3 kb
	BLUE

	OSG-ISG
	Suicide Gene – Inducible Suicide BioDesignOrganismide
	7 kb
	BLUE

	OSFTR
	Fluorescent Tracking – Advantage easy & cheap
	7 kb
	ORANGE



