Shauna Somerville lab.

DNA microarray protocols


HYBRIDIZATION USING THE

TWO STEP METHOD FOR LABELLING OF PROBES.

______________________________________________________________

Two-step method for labelling
a. Do the cDNA synthesis (cold)


b. Incorporate Cy3/Cy5 by random priming.

Background
Do the reverse transcription first and then incorporate the Cy3 or Cy5 dUTP label by random priming. Advantages are lower background and a reduced price per probe (use approximately 1/6 of the labeled nucleotides compared to the one-step method).

Isolate total RNA 
:using steps designed to minimize DNA contamination and polysaccharides..  If using total RNA for the probe make sure you DNase treat or have a method to reduce amount of DNA to as little as possible.
First strand synthesis. 

1. 1 g of mRNA or 100ug of total RNA in a total volume of 22.5 l in PCR tube (adjust volume with DEPC ddH2O if necessary).N.B. You don’t need to start with 100ug as for the probe you will only use 25ug equivalent of total RNA, however if you use less RNA to start with do not reduce the reaction volume or reagents.

2. 0.5 l of oligo (dT) primer (2ug/ul,  23 mer dT with C/G/A at 3`end)

3. Vortex briefly and touch spin.

4. Incubate sample at 70oC for 10 min in PCR machine.

5. Transfer immediately to ice

6. Add:

8 l 
5x 1st strand synthesis buffer (supplied with superscript)

4 l 
0.1M DTT (supplied with superscript)

4 l 
dNTP mix (5 mM each of dATP, dCTP, dGTP, dTTP)

1.0 l 
Superscript II Reverse transcriptase (200 U/ml) (Gibco BRL cat# 18064-014)

7. Immediately incubate at

42oC for  1 h

8. Add: 0.5 l RNase H (4 U/l)-{removes RNA from DNA-RNA Hybrids}

9. Incubate at 37oC for 30 min

Purification of 1st strand DNA:

1. Adjust 1st strand mix to 200 l with TE buffer (pH 8.2)

2. Add the 200 l to a Amicon Microcon YM30 filter { Milipore CAT # 42410} placed in an Eppendorf tube.

3. Spin for 6 min sec at 14000 rpm (Eppendorf centrifuge)

4. Add 200 l of TE buffer to filter

5. Spin again for 6 min sec at 14000 rpm.

6. Turn filter up side down and place in a new clean Eppendorf tube.

7. Spin 1 min at 3000 rpm

8. Adjust eluated volume to 40 l with TE buffer (10ul per 20-25ug of Totaql RNA starting material) {if larger volume dry down-NB amount of liquid at the end is determined by speed and length of spin, so you can alter speeds and times to get required volume on your machines.  Also if the filter clogs you can spin it down and place it on another column}

Labeling of single stranded cDNA with Cy3 or Cy5:

Standard is 10 l cDNA If higher volume of cDNA is used reduce volume of ddH2O accordingly.


Small array (<20x20mm)


__________________________________________________________________

Mix: 

ddH2O
3.5 l

cDNA
10l

10x Fill in buffer (Klenow)
2 l

Random primers (hexanucleotides (3 g/ul)
1 l

(Gibco cat 48190)
Place tubes in boiling water for 2 min, spin down and let cool at bench for 5 min.

Add:

Cy3 dUTP(25 nmol) or Cy5 dUTP (25 nmol)
0.5 l

{PA 53022, PA 55022 from Amersham)
dNTP mix (0.25 mM each, except 0.09mM dTTP)
2 l

Klenow polymerase (5 U/l) USB
1 l

___________________________________________________________________

Total volume
20 l

Incubate at 37oC for 3 hours.

Purification of probe:

1.    Add Cy3 and Cy5 probes together

2.    Adjust volume to a total of 200 l with TE buffer (pH 8.2)

3. Add the 200 l to a Amicon Microcon YM30 filter placed in an Eppendorf tube.

4. Spin for 6 min at 14000 rpm (Eppendorf centrifuge)

5. Add 200 l of TE buffer to filter

6. Spin again for 6 min sec at 14000 rpm.

7. Turn filter up side down and place in a new clean Eppendorf tube.

8. Spin 1 min at 3000 rpm {good probes will usually have a small blue/purple coloured residue in bottom of column}

9. Dry down probe in SpeedVac.

10.  Resuspend probe in Hybridization soln.
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