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BioFIG Gene Expression and Bioinformatics Unit - RNA Biology and Bioinformatics Lab


EMSA protocol

Contributors: M Gama-Carvalho

I. Transcription reaction
Prepare hot and cold probes by mixing in the following order and incubating at 37ºC for 1h.

Stocks to prepare beforehand are highlighted.
	
	Setup
	G6PD
	p27CDS
	p27UTR1
	p27UTR2

	5 x Tr. buffer
	4µl
	4µl
	4µl
	4µl
	4µl

	100mM DTT
	2µl
	2µl
	2µl
	2µl
	2µl

	40U/µl RNasin
	0.5µl
	0.5µl
	0.5µl
	0.5µl
	0.5µl

	10mM rNTP mix*
	1µl
	1µl
	1µl
	1µl
	1µl

	200 µM rCTP 
	1.2µl
	1.2µl 
	1.2µl
	1.2µl
	1.2µl

	DNA
	0.4 µg
	3.8µl
	1.8µl
	4.7µl
	3.0µl

	[α-32P]rCTP**
	5µl
	5µl
	5µl
	5µl
	5µl

	T7 Pol (20U/µl)
	1µl
	1µl
	1µl
	1µl
	1µl

	H20
	up to 5.3 µl
	1.5µl
	3.5µl
	0.6µl
	2.3µl

	Final volume
	20µl
	20µl
	20µl
	20µl
	20µl


* 10mM rNTP mix: ATP, UTP, GTP mix at 10mM each
** [α-32P]rCTP: at 10mCi/ml = 50µCi total
Concentration of PCR products:
G6PD – 104ng/µl
p27CDS – 228ng/µl
p27UTR1 – 86ng/µl

p27UTR2 – 132ng/µl
Should use 0.2-1µg of DNA – as this is PCR product, can go to lower end


I.I Probe purification

Purify RNA with RNeasy Mini (Qiagen)

Notes: 

- β-ME must be added to buffer RLT before use (10µl/ml). Confirm buffer has no precipitates.

- Before using buffer RPE for the first time, add 4 vols of ethanol
- Requires ethanol and RNase free H20

1. Adjust sample volume to 100µl with H20. Add 350µl buffer RLT and mix.

2. Add 250µl of ethanol to the RNA sample and mix by pippeting.

3. Immediately apply sample to column and spin 15 sec at >10 000 rpm (8000g).

4. Discard collection tube and transfer column to new tube.

5. Pipet 500µl of buffer RPE into the column and spin 15 sec at >10 000 rpm.

6. Discard flow through and repeat 5 and spin 2min at >10 000 rpm.

7. Transfer the column to a 1.5ml tube and pipet 30µl of H20 into the column.

8. Spin for 1min at >10 000 rpm.

II. Binding assay
II.I 6% Native acrylamide gel preparation

For minigels:

4mls 30% Acril/Bisacril (29:1)

4mls 5xTBE

11.8mls H20

0.2 ml 10% APS

16µl TEMED

Polymerize 1hr

Running buffer is 1x TBE

Pre-run 100V 30min

Run 15min 50V to load, then at 100V

II.II Binding reaction
	
	Setup
	No protein
	Protein
	Comp.

	Rec. protein*
	300ng to 10ng
	-
	5µl x 4 conc.
	5µl (300ng)

	Buffer D
	Up to 17µl
	17µl
	12µl
	11µl

	40U/µl RNasin
	1µl
	1µl
	1µl
	1µl

	3µg/µl tRNA
	1µl
	1µl
	1µl
	1µl

	Hot RNA **
	1µl
	1µl
	1µl
	1µl

	Cold RNA***
	increasing
	-
	-
	1µl

	Final volume
	20µl
	20µl
	20µl
	20µl


*Prepare protein dilutions of 300ng, 100ng, 30ng and 10ng in 5µl

Recombinant proteins:

65ΔRS – 100ng/µl

65ΔRS-RBD* - 500ng/µ
** Use 1:3 dilution of probe

*** Use pure probe and dilutions 1:3, 1:9 and 1:27

Mix reactions and incubate 15 min on ice. 

Add native loading buffer (50% glycerol, 1x TBE, dye) and run in gel.

II Binding assay version 2

31-1-2007

Binding reaction
	
	Setup
	No protein
	Protein
	Comp.

	Rec. protein*
	100ng to 10ng
	-
	5µl x 4 conc.
	5µl (50ng)

	Buffer D
	Up to 17µl
	16µl
	11µl
	10µl

	40U/µl RNasin
	1µl
	1µl
	1µl
	1µl

	3µg/µl tRNA
	1µl
	1µl
	1µl
	1µl

	Hot RNA 
	2µl
	2µl
	2µl
	2µl

	Oligo dT**
	increasing
	-
	-
	1µl x 3 conc.

	Final volume
	20µl
	20µl
	20µl
	20µl


*Prepare protein dilutions of 100ng, 50ng, 30ng and 10ng in 5µl

65ΔRS stock – 100ng/µl

Prepare reactions without P32 RNA

Heat RNA probe at 75ºC for 5 min and chill on ice

Mix reactions and incubate 15 min on ice. 

Add 2µl native sample buffer

Load in a 4% acrylamide TBE gel at 20mA until 

bromophenol blue reaches end of gel.

II Binding assay version 3

2-2-2007

Binding reaction
	
	Setup
	No protein
	Protein
	Comp.

	Rec. protein or BSA*
	100ng to 10ng
	-
	5µl x 3 conc.
	5µl (50ng)

	Buffer D
	Up to 17µl
	16µl
	12µl
	8, 10, 11, 11.5µl

	40U/µl RNasin
	1µl
	1µl
	1µl
	1µl

	3µg/µl tRNA
	1µl
	1µl
	1µl
	1µl

	Hot RNA 
	2µl
	2µl
	1µl
	1µl

	Cold RNA**
	increasing
	-
	-
	4, 2, 1, 0.5 µl

	Final volume
	20µl
	20µl
	20µl
	20µl


Experiments: 

Competition

32P p27 UTR2 + cold p27 UTR1 

32P p27 UTR2 + cold p27CDS

no protein

                                                      9 samples, 9 µl of 32P RNA

Negative control
32P p27 UTR2 + BSA                    3 samples, 3µl of 32P RNA

32P p27 G6PD + BSA
no protein                                     4 samples, 4µl of 32P RNA

Total samples: 16

*Prepare protein dilutions of 100ng, 30ng and 10ng in 5µl

Prepare reactions without P32 RNA

Heat RNA probe at 75ºC for 5 min and chill on ice

Mix reactions and incubate 15 min on ice. 

Add 2µl native sample buffer

Load in a 4% acrylamide TBE gel at 20mA until bromophenol blue reaches end of gel.

From the literature:

Native gels:
· We generally load 1 µg and 2.5 µg samples on 1% agarose gels in TBE (89 mM Tris-HCl pH 7.8, 89 mM borate, 2 mM EDTA) with 0.5 µg/ml ethidium bromide added to the gel.

· Add 10X native agarose gel loading buffer (15% ficoll, 0.25% xylene cyanol, 0.25% bromophenol blue) to the RNA samples to a final concentration of 1X.

· On native gels, the samples can be loaded directly without heating.

· An aliquot of intact RNA should always be run as a positive control to rule out unusual results due to gel artifacts.

· Run the gel at 5-6 V/cm measured between the electrodes. 

Original protocol date: January 2007

Last protocol update: October 2012
