iGEM 101: Introduction to Synthetic Biology

Spring 2015					
Session 4 – DNA Purification

Overview: Our cut vector from last week has been separated on a gel. Now we need to extract the DNA and purify it so that it can be used in next week's ligation. The band on the gel corresponding to the DNA fragment of interest will be physical cut out and dissolved. The resulting DNA and agarose solution will be passed through a silica column very similar to the one used for minipreps. After binding the DNA to the column and washing, the pure DNA will be eluted and stored. 

Recommended Reading:
Barker, At the Bench Chapters 7, 8

Isolating DNA: For gel extraction, the DNA must be physically removed from the agarose gel before it can be purified. Placing the gel on a box emitting UV light allows visualization of each band. Check which band corresponds to the DNA fragment of interest and then, using a razor, carefully cut out the band. Because the goal is to eventually remove the agarose, avoid cutting out any excess gel around the band. The gel can then be dissolved with heating. For PCR extraction, start directly with column purification

Column Purification: A silica column is commonly used to purify to the isolated DNA, in a method that is almost identical to miniprep. The other methods of DNA purification discussed in conjunction with miniprep (CsCl gradient, phenol, alcohol precipitation) can also be used. A guadinium chloride salt provides the cation to form salt bridges between the negatively charged silica and negatively charged DNA. The guadinium is also used as a chaotropic agent to disrupt hydrogen bonding in contaminating macromolecules

Following binding of DNA to the column, ethanol washes remove contaminating macromolecules, including agarose in gel purification and polymerase or other enzymes in PCR purification. The low-salt water solution used in elution disrupts the salt bridge, allowing pure DNA to exit the column. 

Agarose Gel Extraction (Qiagen)
Purpose: Remove DNA from agarose gel for reuse

1. Isolate DNA
-Use UV light to visualize the DNA bands in the gel and cut them out quickly and cleanly with a razor blade

2. Extract DNA
-Weigh each microcentrifuge tube and add 3x buffer QG to weight of gel slices (i.e. 100 mg gel = 300 µl Buffer QG)
-Heat microcentrifuge tubes @ 10 min, 50°C. Invert the tube every few minutes
-Add 1x isopropanol (i.e. 100 mg gel = 100 µl isopropanol)
-Pour mixture into spin column and centrifuge @ 1 min; 13,000 rpm
*If the sample is large, repeat centrifugation with the same column
	-Add 750 µl Buffer PE and centrifuge @ 1 min; 13,000 rpm
	-Discard flow-through and centrifuge @ 3 min; 13,000 rpm to remove residual buffer

3. Collect
	-Place column in new microcentrifuge tube. Elute DNA by adding 50 µl of heated water 	and let stand for 1 min
[bookmark: _GoBack]	-Centrifuge @ 3 min; 13,000 rpm. Discard column and place tube in 4°C refrigerator
