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GFP Isolation
Introduction:
Green florescent protein was first isolated from the jellyfish Aequorea victoria. With the cloning of the gene for GFP from A. victoria the possibility has risen of producing the protein heterologously in large quantities. GFP has the advantage that is glows a brilliant green under long wave UV light and can be used to study cells at the molecular level or track a particular protein and can be as a biomarker. GFP has been shown to form without the need for any cofactors or specific posttranslational processing. Aequorea GFP exhibits two absorbance peaks at ( = 395 and ( = 475 and has an emission peak at 509 nm.
Materials and Methods:
Cell culture:

E. coli cells that had been transformed using the pGLO plasmid by the Bio 212AA class had been obtained and 6 distinct colonies was picked and transferred to 6 15 ml centrifuge tube containing 5ml LB broth Ampicillin and L-arabinose. The amounts of Amp and L-arabinose added will be discussed later as this small broth was pipetted from a 500ml culture broth. The centrifuge tubes were incubated in the floor shaker for 16 hours at 32°C. The optimum folding temperature for GFP is 32°C.
Preparation of LB/AMP/ARA culture medium:
6 1000ml flasks were obtained and 5g of tryptone, 2.5g yeast extract, and 5g NaCl was added to each flash, added DI H2O to a volume of 250ml, shake until solutes dissolve and then bring final volume to 500ml. Adjust the pH to 7.0 with 5M NaOH. Autoclave and let then medium cool to about 40°C and add 1.36g of L-arabinose, and 25mg Ampicillin, shake to dissolve and let it cool down a little more. Now these flasks are ready for inoculation with the culture that has been incubating in the floor shaker. Pour the contents of the 15ml centrifuge tubes into the 6 flasks. Incubate in the floor shaker with vigorous shaking, about 250rpms at 32°C for 16 hours.

Remove the flasks from the shaker and examine under long wave UV, the broth should glow bright green. The pGLO plasmid uses part of the ara operon in conjunction with the GFP sequence, with L-arabinose in the environment transcription will not take place, the plasmid also contain the sequence for (-lactamase, an enzyme that breaks down the (-lactam ring in Ampicillin rendering it ineffective and thus the transformed cells are Ampicillin resistant.

pGLO plasmid map:
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Harvesting:

Cells were harvested by centrifugation at 4000 rmp at 4°C for 15 minutes. Discard the supernatant. The cells were weighed and were approximately 15g, add breaking buffer which should be five times the weight of the cells. Add half that volume before sonification and the other half after sonification. The recipe for the breaking buffer can be found in the “Protein purification manual, purification of (-galactosidase from E. Coli”

Sonication:

Sonified at 30 second intervals 4 times at 30% power using Branson ultrasonics model 450 sonifier. 1ml of the crude extract was saved for protein concentration determination at a later date. The sonicated suspension was centrifuged at 9,000 rpm for 15 minutes to remove cell debris. At this point the supernatant was rich in GFP and was glowing green, but also noticed some of the pellet was glowing green. Poured off the supernatant into a fresh tube and resuspended the pellet in about 20ml of breaking buffer and sonified at 20 second intervals 4 times at 30% power. Centrifuged at 9,000 at rpm at 4°C for 15 minutes. Transferred the supernatant to the lysate from the first sonication. At this point I had about 150ml of cell lysate. The pellet was resuspended in 2 ml of breaking buffer and 1ml was saved in a microtube for running assays at a later date.
PEI:

The DNA was precipitated by the dropwise addition of 50µl of 10% polyethylene imine (PEI) per 10ml of lysate with constant stirring. The lysate with PEI added was stirred for 30 minutes at 4°C to ensure complete precipitation of the DNA. The precipitate was removed by centrifugation at 9,000 rpm at 4°C for 15 minutes. No fluorescent material was found in the pellet. At this point the cell lysate should look less viscous and clearer and glow bright green under UV light. 1ml of the lysate was saved in a microtube for running assays at a later date
Ammonium sulfate saturation:

Poured the supernatant into a beaker with a magnetic stir bar; placed that beaker into a bigger beaker with ice and water. Placed this whole setup onto a magnetic stirrer and turned the stirrer on. Now we are going to add ammonium sulfate to our cell lysate in order to precipitate out unneeded proteins. It has been determined that 100ml of water is saturated with ammonium sulfate when it contains 70g. Sufficient solid ammonium sulfate was added to the lysate to obtain a final concentration of 40% saturation. So 40% saturation would be 
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=28g in 100ml. So in 150ml 40% saturation would be 
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= 42g of ammonium sulfate needs to be added. This solution was then stirred for 60 minutes at 4°C. The precipitate was removed by centrifugation at 9,000 rpm for 15 minutes, no fluorescent material was found in the pellet. Pour the supernatant into a fresh tube. 1ml of the supernatant was saved in a microtube for running assays. The pellet was resuspended in 3ml of breaking buffer and 1ml was saved in a microtube to run assays at a later date. The ammonium sulfate saturation was then raised to 70% by the addition of solid ammonium sulfate. The GFP was collected by centrifugation at 9,000 rpm for 15 minutes.

Concentration of the sample:

The precipitated GFP was solublized in a minimum amount of breaking buffer, about 5ml. At this point we had 5ml of concentrated GFP solution that glowed bright green under a UV lamp. The sample is very impure at this point. Further purification is required, since GFP is highly hydrophobic, I opted to perform Hydrophobic Interaction Chromatography to purify the sample some more. At the time of writing this report, the column resin had not yet arrived for me to perform HIC. The resin I opted to use was Methyl Macro-prep HIC media available from Bio-Rad.
Protein concentration:

The crude extract, resuspended pellet, supernatant, ammonium sulfate supernatant were read on the spectrophotometer at A280 to give a quick rough estimate of the protein concentration, since there was not sufficient time to perform Bradford assays on the fractions.

Results:

TABLE1

	Sample
	A280
	Protein concentration mg/ml

	Crude extract
	0.054
	0.054

	Resupended pellet
	0.064
	0.064

	Supernatant
	0.056
	0.056

	Supernatant 40% ammonium sulfate
	0.070
	0.070


A280 of 1 is approximately equal to 1mg/ml protein concentration. These numbers do not include a compensation for scatter. These figures are rough estimations; a more accurate assessment would require me to perform the Bradford assay. Which I will perform at a later date but at the time of writing the paper and in order to save time before the end of the semester those assays have not yet been performed.

SDS-PAGE:

Polyacrlyamide gel electrophoresis was performed to determine the purity of the protein samples
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From left to right, the last lane is a broad range marker. Lane three and lane five are my GFP samples. Lane three is after 70% ammonium sulfate saturation. Lane five is a sample that I ran on the HIC column obtained from the Bio 212AA class, but there wasn’t sufficient resin to get good results. It can be seen from the gel image that the eluted sample off the HIC column is very impure. 

Conclusion:  
Given more time we can obtain highly pure samples of the GFP, I will continue my efforts to further purify the protein once the HIC resin is received. After the HIC we should try to use the HPLC with a reverse phase C18 column for a final polishing step, these columns are also on order. I plan to perform these chromatography steps as soon as the items are available. The beauty of this isolation experiment is that I could track the GFP at every stage of the purification process under UV light. GFP is a great teaching tool that students can use and learn how to purify proteins since they will be able to visualize the purification process at every stage.
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