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Houseley lab

siRNA isolation from yeast and blotting
This comes in two versions: The cleaner version is recommended for sequencing, but has lower yield and variable yields of medium sized RNAs (eg: U6). The faster version gives better yields and better U6 isolation, so is preferred for quantification.

Cells
Grow 50ml cells to OD 0.5, spin down in a 50ml tube, remove media, freeze on N2
Isolation
We use the mirVANA kit (Ambion) for the isolation, ensure ethanol has been added to the wash buffers
Thaw pellet on ice in 1ml cold water, transfer to a 2ml tube, spin 10s at top speed and remove water, store on ice
On ice, add 200µl glass beads and 100µl Lysis/Binding buffer (from the kit)

Vortex for 5min at 4º, then add 500µl Lysis/Binding buffer, vortex to mix

Add 60µl miRNA Homogenate Additive, vortex, leave on ice for 10min
Add 600µl Acid Phenol:Chloroform (from Ambion, with the kit), vortex well
Centrifuge 5min 10,000g at room temperature, extract the upper phase
Check the volume of the extracted upper phase, and add 1/3 volume of room temperature 100% ethanol, vortex (eg: add 200µl ethanol to 600µl lysate)

Faster protocol

Spin 5 min, top speed at room temperature (not 4(!!)

Transfer the supernatant to a new tube, discard the pellet. Be careful not to carry over any pellet (re-spin and transfer supernatant again if you do)

Check the volume of the supernatant and add 2/3 volume of room temperature 100% ethanol, vortex (eg: add 500µl ethanol to 750µl supernatant)

Allow to stand at room temperature for 10 minutes then spin 5 min, top speed at room temperature (not 4(!!)

Discard the supernatant, wash pellet with 70% ethanol, dry well

Re-suspend in 20µl water. About half of the RNA will be round the sides of the tube, so carefully roll the water all over the inner surface of the tube. Expected yield is 25-50µg.
Cleaner protocol
Put a tube of elution buffer in a heating block at 95( (100µl per sample is required, plus extra as it will evaporate)


Place a filter cartridge in a collection tube, apply the lysate/ethanol mixture and spin 10,000g for 10s at room temperature 

Keep the filtrate, discard the column. The filtrate contains the small RNAs, larger RNAs are on the column. Large RNAs can be eluted if desired, see kit protocol.
Check the volume of the filtrate and add 2/3 volume of room temperature ethanol, vortex (eg: add 433µl ethanol to 650µl filtrate)

Place a filter cartridge in a collection tube, apply 700µl lysate/ethanol mixture and spin 10,000g for 10s at room temperature

Discard the filtrate, keep the column. The column now contains the small RNAs
Add the remaining lysate/ethanol mix to the columns and spin as above, keep the column and discard the filtrate
Wash the column with 700µl miRNA Wash Solution 1, centrifuging as above

Wash the column twice with 500µl miRNA Wash Solution 2, centrifuging as above

After the last wash, place the column back in the empty collection tube and spin for 1min at 10,000g to remove residual ethanol

Meanwhile, label another collection tube for the final RNA elution

Put the column in the labelled collection tube. Apply 100µl pre-heated elution buffer at 95( to the centre of the filter in the column.

Spin the columns 20-30s at maximum speed to elute the RNA. 

Add 1µl glycogen, 10µl 3M NaOAc pH5.2 and 250µl 100% ethanol and vortex.

Freeze the tubes for at least 30min at -20(, then spin 15min top speed at 4(
Wash the pellet with cold 70% ethanol, air dry and re-dissolve in 20µl water

Quantify the RNA on the Nanodrop (require a 1:10 dilution for this)

Gel running
Using a small acrylamide gel with the EDC cross-linking system from Pall and Hamilton

In a 15ml Falcon, mix 5ml 30% acrylamide, 1ml 10xTBE and 4.2g urea. Add a little water (0.5-1ml) to bring to ~10ml, and warm to 50( until urea dissolves. Let cool to room temperature.

Meanwhile, assemble the small acrylamide gel casting unit.

Add 50µl 10% APS to gel, invert to mix, add 10µl TEMED and mix again. Pour gel into casting unit and push in comb, avoiding bubbles forming in the wells.
Mix samples (3-10µg small RNA) with an equivalent volume of 2x formamide loading dye. 
Also mix 50cps of 32P-labelled microRNA ladder (see additional protocol) with an equal volume of 2x loading dye and 10µl unlabelled microRNA ladder
Denature the samples and ladder at 95( for 5min then chill on ice for 2min

Meanwhile, heat 500ml 1x TBE buffer to ~50(, assemble the gel running apparatus and fill the inner chamber with hot buffer. Pour hot buffer in the outer chamber until it is a few mm above the bottom of the gel. Ensure buffer is not leaking out of the inner chamber

When the samples are on ice, use a needle and syringe to clean urea out of the wells (this is critical)

Load the samples and immediately start the gel at 300V (really!!)

Check the gel every 5 min, it will run very fast. Ensure that the inner chamber doesn’t leak and top up if required.

Stop when the bromophenol blue has run 2/3 of the length of the gel (15-20min)
Staining and blotting

Dismantle the apparatus and put the gel in 0.5x TBE containing some Ethidium bromide (1µl per 100ml), and shake gently for 15 min

Replace the staining solution with fresh 0.5x TBE and destain for 15 min, then scan the gel on the phosphorimager

Use the X-Cell II blot module to transfer the gel to Hybond N membrane in 0.5xTBE, 2hr at 30V (this is very long – I have dropped to 1:30 with no problems)
Fixation
Before the blot is over, pre-heat a hyb-oven to 60(
Make the fixation solution (enough for 2 membranes):

In a fume hood, add 61µl 1-methylimidazole to 6ml water, and add 6µl conc. HCl, mix. The pH should be 8.0. Add 0.19g EDC [1-ethyl-3-(3-dimethylaminopropyl) carbodiimide], shake to dissolve. EDC is frozen in pre-weighed aliquots.
Dismantle the blot, check by UV that the RNA has transferred. Rinse the membrane a few times with water.
Place a piece of 3MM paper just larger than the membrane on a sheet of Saran Wrap large enough to wrap it, and soak the 3MM paper with the fixation solution

Lie the membrane RNA side up on the 3MM paper, wrap in the Saran wrap, wrap in a second layer of Saran and bake at 60( for 1hr
In a fume hood, un-wrap the membrane and dispose of the saran and 3MM paper. Wash the membrane a few times with water to remove residual fixative.
Probing
To detect siRNAs, hybridise with a random primed probe in UltraHyb Oligo at 42(. Wash with 6xSSC then 2x 15min with 2x SSC 0.5% SDS at 42(.
Transfer the membrane to a box with room temperature 2xSSC 0.5% SDS. Use a paper towel soaked in this buffer to gently wipe excess probe off both sides of the membrane. Repeat until nothing further is removed, checking the paper towel with the Geiger counter.

Solutions
2x formamide loading dye:
95% formamide





0.025% bromophenol blue





0.025% xylene cyanol





5mM EDTA





0.025% SDS





store long term at -20(, up to 1 month at RT
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