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Cloning-Based Screen for Small RNAs  (Version 2)

Basically, I followed the Dr. Tuschl’s lab protocol, which was used for cloning 21- and 22-nt expressed RNAs existing in D. melanogaster embryo lysate, HeLa cell (Elbashir et al. Genes Dev. 2001 Jan 15;15(2):188-200, Lagos-Quintana et al. Science. 2001 Oct 26;294(5543):853-8).

Procedural Outline:

1. Synthesizing oligos

2. Small RNA purification

3. 3’ Adapter Ligation

4. 5’ Adapter Ligation

5. RT-PCR

6. Concatamerization

7. Cloning into TOPO vector

8. Screening

9. DNA Sequencing

10. Northern blotting

11. Computational analysis

12. Functional analysis

1. Synthesizing oligos

Oligos for RNA Cloning [underline is EcoRI site (G(AATTC)]

• 5’P3’Adapter: 5’ phosphorylated 3’ adapter oligonucleotide

(5’-puuuAACCGCGAATTCCAGx-3’: uppercase, DNA; lowercase, RNA; p, phosphate; x, inverted deoxythymidine 3’-modification)

• 5’Adapter: 5’ adapter oligonucleotide (5’-ACGGAATTCCTCACTaaa-3’; uppercase, DNA; lowercase, RNA)

I purchased these modified oligos from Darmacon Research.

• 3’RT: 3’ reverse transcription primer (5’-GACTAGCTGGAATTCGCGGTTAAA-3’)

• 5’PRIMER: 5’ primer (5’-CAGCCAACGGAATTCCTCACTAAA-3’)

I purchased these oligos from Invitrogen.

RNA Size Marker for Small RNAs

• Decade Marker (Ambion)

100, 90, 80, 70, 60, 50, 40, 30, 20 and 10 nucleotides

2. Small RNA purification

Wild type E. coli (MG1655) total cell RNA was isolated by acid hot-phenol method from log (OD600 ≈ 0.4) and early stationary phase (transition phase: 4 hours after 1:100 dilution from o/n culture) using LB medium.  Total RNA (≈500 (g) was subsequently fractionated on a denaturing 8% polyacrylamide gel.  RNAs in the size range 30–50, 50–65 nt were excised from the gel and eluted by an overnight incubation at 4˚C in 2 ml of 0.3 M NaCl in siliconized tubes.  The elute was extracted with chloroform to remove gel residue, and the RNA was recovered by ethanol precipitation with 40 (g of glycogen, dissolved in 30 (l of DEPC H2O and stored at – 20˚C.  The small RNA sample was dephosphorylated (30 (l reaction, 50˚C, 60 min, 20 U alkaline phosphatase; Roche), extracted with phenol/chloroform, and precipitated with ethanol, dissolved in 25 (l of DEPC H2O.

3. 3’ Adapter Ligation

The 5’ phosphorylated 3’ adapter oligonucleotide (5’-puuuAACCGCGAATTCCAG idT-3’) was ligated to the dephosphorylated small RNA (30 (l reaction, 15˚C, o/n, 10 (M 3’ adapter, 50 mM Tris-HCl, pH 7.5, 10 mM MgCl2, 1 mM ATP, 10 mM DTT, 0.1 mg/ml acethylated BSA, 40 U T4 RNA ligase; Amersham Bioscience).  The ligation reaction was stopped by the addition of an equal volume of Gel loading buffer II (Ambion) and recovered by size selection using 8% acrylamide gel as above.  The ligation product was 5’ phosphorylated (30 (l reaction, 37˚C, 1 hour, 2 mM ATP, 5 U T4 polynucleotide kinase; NEB).  The phosphorylation reaction was stopped by phenol/chloroform extraction, and RNA was recovered by ethanol precipitation, dissolved in 25 (l of DEPC H2O.

4. 5’ Adapter Ligation

The 5’ adapter (5’-ACGGAATTCCTCACTaaa-3’) was ligated to the phosphorylated ligation product as described above.  The new ligation product was gel purified and eluted from the gel slice.

5. RT-PCR

Reverse transcription (20 (l reaction, 50˚C, 1 hour, 200 U Superscript III reverse transcriptase) was followed by PCR using a 5’ primer (5’-CAGCCAACGGAATTCCTCACTAAA-3’) and 3’ reverse transcription primer.  The PCR product wes purified by phenol/chloroform extraction and ethanol precipitated, dissolved in 30 (l of TE.

6. Concatamerization

The PCR product was then digested with EcoRI and concatamerized using T4 DNA ligase (high concentration; NEB).  Concatamers of a size range of 200-650 bp were separated on a 1.5% agarose gel, recovered from the gel by using gel-purify kit and phenol extraction procedure, and ethanol precipitated, dissolved in 42 (l of ultra pure H2O.  The unpaired ends were filled in by incubation with Taq polymerase under standard conditions at 72˚C for 15 min and ethanol precipitated, dissolved in 10 (l of TE.

7. Cloning into TOPO vector

The DNA product was directly ligated into the pCRII-TOPO vector (Invitrogen), and TOP10F’ strain was transformed by the vector followed by single colony isolation.
8. Screening

About 24 colonies were screened by PCR using M13 Reverse and M13 Forward sequencing primers.

9. DNA Sequencing
PCR products were directly sequenced using ABI BigDye Terminator using T7 promoter primer.

10. Northern blotting

Total RNA was extracted as described for the small RNA purification protocol and separated on a denaturing 8% polyacrylamide gel, with 5 (g of total RNA loaded per lane.  RNA was electrophoretically transferred to Zeta-Probe GT membrane (BioRad).  A marker lane containing radiolabeled RNAs were also electrophoresed and transferred to the membranes.  Membrane was UV-crosslinked, and hybridization and washing conditions was prescribed for oligonucleotide probes by the membrane manual.

11. Computational analysis
Fold-back secondary structures were predicted with the computer program MFOLD web server, and the cloned RNAs were folded with flanking sequences.  The output was scanned by eye for stem-loops.  The corresponding sequences were tested by BLAST to E. coli and other bacteria.

12. Functional analysis

Functional analysis was carried out using genetic and biochemical approaches.  And, …

Good luck!
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