iGEM 101: Introduction to Synthetic Biology

Spring 2015					
Session 2 – Plasmid Purification (Miniprep)

Overview: We will be using E. coli cell cultures of the kind made last week to extract out plasmid DNA. The mechanism allowing selective purification of plasmid DNA will be reviewed, with each component of a standard miniprep kit described. The plasmid will be used as a vector for further DNA modifications. 

Recommended Reading:
Barker, At the Bench Chapters 12, 14

Growing Cells: Before a cell culture is ready for miniprep, it must be grown for a specific amount of time. The E. coli should be grown in liquid media for between 12-16 hours. During incubation, the cells should be in aerated culture tubes, shaken at 200-250 rpm in an incubator 37oC. For a miniprep, a volume of 1 to 5 ml is used, although midiprep, maxiprep, megaprep, and gigaprep can be done on larger volumes

Lysis: All cell culture broth must be removed by centrifuging the cells down into a pellet, decanting the culture, and re-suspending the cells. An alkaline lysis solution ruptures the cell membranes, and releasing their cell contents, including genomic and plasmid DNA. Another lysis reagent, SDS, dissolves unwanted lipids and proteins. Centrifugation aggregates together the cellular proteins and large genomic DNA, while the smaller plasmid DNA remains in solution . 

DNA Purification: For column-based minipreps (as were preformed in lab), a high salt solution provides positively charged ions that form a bridge between the negatively charged silica of the column and negatively charged DNA. After several washing steps with ethanol (to remove salt and lysis reagents), the column is filled with a low salt solution such as water. Without the salt ions to form a bridge, plasmid DNA is repelled from the column and eluted into the final tube. 

Miniprep (Qiagen)
Purpose: Isolate whole plasmid from E. coli cells

1. Isolate Bacterial Cells
- Take overnight liquid culture of bacteria and centrifuge @ 10 min; 4,000 rpm into bacterial pellet (Culture Tube  15 ml Conical Tube)
-Transfer liquid medium from conical tube to culture tube and add ethanol to sterilize
-Invert conical tubes on paper towel and allow the liquid to run off so only the pellet remains
-Resuspend pellet w/ 250 µl Buffer P1 and transfer to microcentrifuge tube
	*P1 is in 4°C refrigerator

2. Extract Plasmid
	-Add 250 µl Buffer P2 and invert 4-6 times to mix
	-Add 350 µl Buffer N3 and invert 4-6 times to mix
	-Centrifuge @ 10 min; 13,000 rpm
	-Pour supernatant into spin column and centrifuge @ 30 sec; 13,000 rpm
	-Wash spin column w/ 500 µl Buffer PB and centrifuge @ 30 sec; 13,000 rpm
	-Wash spin column w/ 750 µl Buffer PE and centrifuge @ 30 sec; 13,000 rpm
	-Centrifuge @ 1 min; 13,000 rpm to remove residual waste
-Place spin column in microcentrifuge tube and label with name, date, initials, and a ○ to indicate plasmid DNA

3. Collect
	-Elute DNA by adding 50 µl of Buffer EB and let stand for 1-4 min
	-Centrifuge @ 1min; 13,000 rpm
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