FISH 543: Molecular Techniques


Lab 5
MiniPrep, DNA quantification, Sequencing

[image: image1.emf]The aim of this lab is to show you the processes involved in sequencing cloned DNA – which usually will be what you want to do after cloning.


Yesterday, we picked a clone (hopefully containing a plasmid with an insert), and grew it up overnight, so we have a large culture of bacteria, and thus lots and lots of copies of our insert. We now want to obtain the sequence of this insert. One feature of the plasmid we used was that it has an M13 primer sequence. M13 is one of the oldest primer sequences, and allows a very reliable amplification of the product. We will isolate this plasmid, quantify the DNA concentration and sequence the insert.

A miniprep is essentially very similar to a DNA extraction from tissue, as done last week, and the kit we are using is very similar. The main difference is that we don’t want all the DNA – we want to extract plasmid DNA, and leave the chromosomal DNA behind. This is achieved by two modifications – (i) the lysis time is minimized, and so plasmid DNA is preferentially released, and (ii) the high salt concentration causes denatured proteins, chromosomal DNA, cellular debris, and SDS to precipitate, while the smaller plasmid DNA renatures correctly and stays in solution. It is important that mixing is very gentle, as otherwise chromosomal DNA will be sheared and will contaminate the plasmid DNA. 

DNA quantification can be carried out using two methods: fluorescence and absorbance. Fluorescence is based on fluorescent dyes (ethidium bromide, SybrGold, picogreen) intercalating with DNA. In the simplest form of the method (which actually works very well), the fluorescence of an unknown sample can be compared visually on an agarose gel with a set of known standards of the same fragment size. The range of possible DNA quantities that can be estimated depends on the dye: for ethidium bromide, it is between 20 and 100 µg (though this also depends on the width of lanes), for SybrGold, which is much more sensitive, the DNA amount has to be about 10 times lower. In a more sophisticated version, fluorescence is measured in fluorometers, which can be very sensitive, and often allow a 96 well format. Spectrometers, on the other hand, exploit the absorbance of DNA at 260 nm wavelength – if the path length is known, this absorbance can be directly translated into DNA concentration. In this lab, we want to quantify the amount of DNA, because we need a certain amount of DNA for sequencing, and the concentration of DNA in extract may vary because of differences in the number of cells in the growth medium and extraction efficiency.

Sequencing is essentially a PCR with only one primer, and ddNTPs which stop the extension and are fluorescently labeled (each base in a different color). Each time the polymerase incorporates a ddNTP, the reaction stops because a ddNTP contains a H-atom on the 3rd carbon atom. That means if there is an A in the sequence, some of the reactions will incorporate a ddA and stop. The copied strand will be the size from the primer to the position of the A, and it will be labeled with the color of A. Because most of the As are dA, most reactions will carry on, but there will be some which incorporate a ddA and stop. If the next base is a G, there would be a fragment one bp longer than the A fragment, and labeled with the G color. Fragments can be separated by electrophoresis, and the sequence can be read from the smallest (closest to the primer) to the largest fragment.



PROTOCOLS

Samples to be used
Each of you should have put 3 colonies into LB broth for overnight growing. In the following steps, we will use all cultures that were successfully growing up bacteria (i.e. they are turbid, rather than clear like yesterday.
QIAprep Spin Miniprep Kit Protocol (full protocol is on the webpage – you should definitely read that if you want to do this yourself).
Note: All protocol steps should be carried out at room temperature.

1. Centrifuge LB culture for 3 min and pour off the LB medium (clear supernatant).
2. Resuspend pelleted bacterial cells in 250 µl Buffer P1 and transfer to a micro​centrifuge tube. No cell clumps should be visible after resuspension of the pellet.

3. Add 250 µl Buffer P2 and gently invert the tube 4 –6 times to mix. Mix gently by inverting the tube. Do not vortex, as this will result in shearing of genomic DNA. If necessary, continue inverting the tube until the solution becomes viscous and slightly clear. Do not allow the lysis reaction to proceed for more than 5 min.

4. Add 350 µl Buffer N3 and invert the tube immediately but gently 4 –6 times. To avoid localized precipitation, mix the solution gently but thoroughly, immediately after addition of Buffer N3. The solution should become cloudy.

5. Centrifuge for 10 min at 13,000 rpm (~17,900 x g ) in a table-top microcentrifuge. A compact white pellet will form.

6. Apply the supernatants from step 5 to the QIAprep Spin Column by decanting or pipetting.

7. Centrifuge for 30 –60 s. Discard the flow-through.

8. Wash QIAprep Spin Column by adding 0.75 ml Buffer PE and centrifuging for 30 –60 s.

9. Discard the flow-through, and centrifuge for an additional 1 min to remove residual wash buffer. IMPORTANT: Residual wash buffer will not be completely removed unless the flow-through is discarded before this additional centrifugation. Residual ethanol from Buffer PE may inhibit subsequent enzymatic reactions.

10. Place the QIAprep column in a clean 1.5 ml microcentrifuge tube. To elute DNA, add 30 µl Buffer EB (10 mM Tris ·Cl,pH 8.5) or water to the center of each QIAprep Spin Column, let stand for 1 min, and centrifuge for 1 min.
GeneQuant DNA quantification (MMBL) (full manual next to machine)
1. Dilute samples 1 in 10, i.e. 5 µl in 45 µl water. Ideally, the reading should be between 0.2 and 1. 

2. Prepare an equal dilution of buffer EB as a blank.

3. Go to the GeneQuant in MMBL. The machine should not be moved. The machine should be switched on – if not, switch with switch on back
4. Clean cuvette outside with ethanol

5. Press set-up
a. Path length = 10

b. Use 320 nm = no

c. Dilute X (X dilution factor, e.g. X=2 means 1 in 2 dilution. For undiluted sample use 1)

d. Select dsDNA

e. Ignore the rest

6. Press set-ref
a. Wait for the tone and insert cuvette

b. Wait for the tone and remove cuvette

c. The display should show: 260 nm     0.000AU
Cuvette insertion and removal have to happen fairly rapidly, otherwise the machine will sulk (Remove Cell – Press Key Again). It is a good idea to set the reference every few samples, and to check that a blank (no DNA) really shows close to 0.

7. Press sample
a. Wait for the tone and insert cuvette

b. Wait for the tone and remove cuvette

c. To change units, press RNA/DNA

i. Press select to cycle through units

1. µg/ml

2. µg/µl
3. pmol/µl (for primers – needs length and base composition)

4. phosphate concentration (ignore)

d. Note down DNA concentration

8. Clean cuvette inside and outside with ethanol, air dry on kimwipe and put it back into its box. The cuvette should be cleaned with ethanol on the inside only at the end of the day, because residual ethanol can affect the readings.
9. Turn off machine

Sequencing
Samples – use all samples which have a sufficient DNA concentration. You need about 200 ng in less than 5 µl.
Using the DYEnamic ™ ET DyeTerminator Cycle Sequencing Kit for MegaBACE ™ DNA Analysis Systems (full protocol on webpage – read before sequencing yourself). 
Assemble the following reaction for each sample

1 sample


M13 reverse primer (10 uM)
0.5 µl 


Sequencing premix
4.0 µl 


DNA
X µl

H20
5.5 – X µl 
Total 
10 µl 

Place in DNA engine, using the following protocol:

1. 95 ºC for 20s

2. 56 ºC for 15s

3. 60 ºC for 2 min
4. GOTO 1 39 x (40 cycles)

5. 4ºC hold

6. end
�


Schematic of pCR 4 TOPO plasmid. Note the two M13 priming sites.
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