Cell Culturing
Tight-couple ribosome: 70S ribosomes that are resistant to dissociation into subunits during
low-speed centrifugation in the presence of 5-6 mM magnesium ions.
1. Materials
1.1. E.coli and Ribosome extraction
1. Luria broth (LB) growth medium: 1% (w/v) tryptone, 0.5% (w/v) yeast extract, and 1% (w/v) sodium chloride in aqueous solution.
2. Temperature controlled centrifuge capable of 100,000xg centrifugal force. (Need GSA, SS-34 and Type 50 Rotor)
3. French Press
4. Buffer A: 20 mM Tris-HCl, 10.5 mM magnesium acetate, 100 mM ammonium
chloride, 0.5 mM EDTA, 3 mM -mercaptoethanol, pH 7.5~7.7
5. Buffer B: same as buffer A, except 0.5 M ammonium chloride instead of 100 mM, pH 7.6~7.8
6. Buffer C (Storage Buffer): 10 mM tris-HCl, 5.25 mM magnesium acetate, 60 mM ammonium chloride, 3 mM -mercaptoethanol, pH 7.5~7.7
7. DNase (Promega)
8. Sucrose (Ultrapure grade, RNAse and DNAse free)
9. 3.5 or 6-8 kDa MWCO dialysis tubing (Spectrum)
1.2. MALDI sample preparation
1. 0.1% aqueous trifluoroacetic acid (TFA)
2. 25% aqueous TFA
3. acetonitrile (MALDI grade)
4. MALDI matrix: sinapinic acid (SA, 3,5-dimethoxy-4-hydroxycinnamic acid) (Fluka)
5. Calibration proteins: bovine ubiquitin, horse heart cytochrome c, bovine carbonic anhydrase
6. matrix-assisted laser desorption / ionization (MALDI) time-of-flight mass spectrometer

2. Methods
2.1. Crude Ribosome isolation (see Note 1)
1. Grow E. coli cells (MRE 600) in 4 1 L of LB growth medium to mid-log phase (~16 h and 3~4 h extra after transfer, monitoring absorbance (or optical density) at 600 nm).
2. Harvest the cells by centrifugation at 10,000×g (rotor GSA) and 4 °C for 10 minutes (should yield about 10 g of wet cells from 4 L medium). (Use a 250 ml centrifuge tube)
3. Suspend the cells with Buffer A. (We can use a small volume of buffer A as possible as you can. The reason is that it is difficult to handle a large volume of suspended cells in French press)
(Use a 50 ml centrifuge tube)
4. Transfer the suspended cells to French press and break up the cells until a sticky paste is obtained. (A sticky paste is due to gigantic DNA)
5. Add a few amount of Dnase (1 g of cell /2.5 l of DNase).
6. Incubate the broken cells for 20 min in ice in order to digest gigantic DNAs into small piece of nucleotides.
7. Transfer mixture to a centrifuge tube and centrifuge at 10,000×g and 4 °C for 20 min to remove membranes. (Use a 50 ml centrifuge tube) Retain the supernatant.
8. Centrifuge the supernatant at 30,000×g and 4 °C for 45 min to remove more cell debris (Rotor SS-34). Retain the supernatant. (Take 75% supernatant from top)
9. Prepare 12 ml of 1.1 M sucrose in buffer B. Add 3 ml to each of 4 clean centrifuge tubes. To
each tube, layer ~ 4 ml of sample supernatant over sucrose cushion. Centrifuge at 100,000×g
and 4 °C for 15 h (Rotor Type 50). Remove and discard the supernatant. (Use a 12 ml centrifuge
tube) Remove and discard the brown flocculent material (top portion of pellet), leaving clear,
colorless, gel-like pellet. (Ribosome is clear, colorless stuff)
10. Suspend each pellet in 1 ml of buffer A. Repeat step 8, this time layering resuspended pellet over sucrose cushion. (Optional step, depend on previous step)
11. Suspend each pellet in 1 ml of buffer C. Dialyze (3 times) entire sample (4 ml total) against 1 L volume of buffer E using 6-8 kDa MWCO membrane tubing to remove excess sucrose.
12. Measure absorbance of sample at 260 nm in order to maintain constant concentration.
13. Store samples frozen at –80 °C in buffer C prior to mass spectrometric analysis.
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2.2. Mass spectrometry
1. Prepare 10 mg/ml sinapinic acid matrix solution by dissolving 3.0 mg of the solid in 200 l of 0.1% TFA plus 100 l of acetonitrile. (In order to save matrix and solvent)
2. Acidify ribosomes by adding 1 l of 10% aqueous TFA to 9 l of ribosome solution.
3. Prepare calibration protein solutions by dissolving separately 1 mg of each protein in 1 ml of distilled, deionized water.
4. Mix 1 l of TFA-treated ribosome solution with 9 l of the matrix solution.
5. Prepare the calibration protein-matrix solution by adding 1 l of each calibration protein solution to 9 l of matrix solution.
6. Apply 1 l of the acidified ribosome-matrix solution to the sample probe and allow to air dry.
7. Apply 1 l of the calibration protein-matrix solution to the sample probe near the ribosome samples and allow to air dry.
8. Acquire MALDI mass spectra, externally calibrate spectra, and measure masses of observed peaks.
9. (Optional) Improved mass calibration may be achieved by using several observed peaks and their known sequence masses to internally calibrate the mass spectrum.
[bookmark: _GoBack]10. Compare masses measured by mass spectrometry to the masses calculated from the amino acid sequences of known proteins.
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* Some reports have indicated that the alumina-grinding method is to be preferred over the use of
the French press for the preparation of cell extracts ready for the isolation of tight-couple
ribosomes.

