Supporting Figure Legends

Fig. S1. Schematic representation of preparation of polysomes used for the disassembly experiments. There are two types of complexes, pre- and post-translocation, in the polysomes, as shown in this figure. Open circles, growing peptide; horizontal line, mRNA; hook, tRNA; PRE, pre-translocation complex; POST, post-translocation complex. (A) Individual ribosomes in natural polysomes in growing yeast. Numbers in parentheses represent the percentage of PRE and POST ribosomes. (B) Polysomes in (A) were washed with high salt buffer to remove the E site bound tRNA and factors. (C) Polysomes in (B) were translocated by eEF2/GTP followed by high salt buffer washing again to remove eEF2. Note that the percentage of ribosomes with peptidyl-tRNA at the P site doubled over (B). (D) Polysomes in (C) were mixed with puromycin to remove the peptidyl group from the peptidyl-tRNA at the P site to obtain the PoTC. This was performed in the disassembly reaction mixture in the presence of eEF3/ATP. Note that approx. 40% of the polysomes still contain peptidyl-tRNA at the A site even after the translocation step (Figs. 1, 2, S2A).

Fig. S2. (A) eEF3/ATP-resistant polysomes are also puromycin-resistant. The yeast lysates (1.3 ml) were incubated with 1 mM ATP, 0.5 mM GTP, and 92.2 nM [35S]methionine (12.5 Ci/mmol, Perkin Elmer) in buffer 10/50 for 10 min at 30°C to label the nascent peptides. The labeled polysomes (approx. 1,130 cpm per A260 unit) were purified as described (Fig. S1, A to C). The disassembly reaction was performed as in Fig. 1 (circles) except that 10 µM GTP and 0.5 µM eEF2 were added in one tube as indicated (crosses). The reaction was stopped by the addition of 25 mM MgCl2 and 1 mM cycloheximide (1) at the indicated times. The mixture was subjected to SDGC as described in the main text. The residual labeled polysomes were manually fractionated, precipitated with ethanol, and dissolved in water. Next, hot TCA (10%) insoluble radioactivity remaining on the polysomes was counted. The peptide release is expressed as the percentage of the nascent peptide attached to the polysomes. (B, C) Pretreatment of the polysomes with eEF2/GTP (step Fig. S1B to C) moved all the translocatable peptidyl-tRNA from the A to the P site. (B) A reaction mixture containing 0.06 µM polysomes corresponding to Fig. S1B was pre-incubated at 30°C for 10 min in buffer 5.5/150. Then, 0.5 µM eEF2 and 10 µM GTP were added (filled circles), and the mixture (300 µl) was further incubated at 30°C for 1 min. Next, 3 µl of [3H]puromycin (Moravek Biochemicals, 6.1 Ci/mmol, 68.8 µM) were added, and the incubation was further continued for the puromycin reaction as indicated in the figures. Aliquots (100 µl) were spotted onto Whatman 3MM filter at the indicated times, and the cold (4°C) trichloroacetic acid-insoluble radioactivity thus formed (peptidyl-[3H]puromycin) was counted. Either eEF2 or GTP or both were omitted from some tubes as shown in the figure. (C) The same as (B) except that the polysomes corresponding to Fig. S1C were used. Note that no effect of added eEF2/GTP was observed because it had been pretreated with eEF2/GTP as shown in Fig. S1B to C. (D, E) Approximately 10% of the polysomes used in the disassembly experiments contain eEF2 and/or eEF3. These polysomes were analyzed by 8% SDS-PAGE in parallel with the known amounts of eEF2 (D) and eEF3 (E), as indicated. Western blots were performed as described previously (14) with rabbit polyclonal antibodies against yeast eEF2 (dilution 1:20,000) and eEF3 (dilution 1:5,000) followed by incubation with goat anti-rabbit HRP-conjugated antibodies. The anti-eEF3 antibodies were raised in rabbits (Rockland, PA). The blots were then detected with an ECL detection kit (GE Healthcare). The intensities of the bands corresponding to the antibodies bound to eEF2 or eEF3 were determined using Multi Gauge version 2.02 software (Fujifilm).

Fig. S3. Effect of ions on the eEF3/ATP-dependent release of mRNA. (A) Effect of MgCl2 in the presence of 150 mM KCl. The amounts of polysomes (arbitrary units) remaining after the disassembly, as in Fig. 1 except for 1 min incubation time, were plotted against the concentrations of ions in the reaction mixture. (B) Effect of KCl in the presence of 3 mM MgCl2. As in (A), except KCl concentrations were varied. (C) Mixing acetate and chloride inhibits the disassembly reaction. The experiment was performed as in Fig. 1 except that the reaction mixture contained 2.5 mM MgCl2 and 100 mM K-acetate. In addition to Mg2+ and K+, it also contained 20 mM Tris-HCl (pH 7.5), 0.25 mM spermidine, and 2 mM DTT.

Fig. S4. Pre-incubation of the polysomes with puromycin did not facilitate the rate of mRNA release. The reaction was performed as in Fig. 1. eEF3/ATP was added to the polysomes together with puromycin and incubated for various periods (circles), as shown; triangles: the polysomes were pre-incubated with 1 mM puromycin for 2 min followed by the addition of eEF3/ATP and then incubation was continued as shown.

Fig. S5. Disassembly of the PoTC into subunits by eEF3/ATP --- Stabilization of subunits by eIF6. The disassembly was carried out as in Fig. 1 for 1 min. (A) Representative sedimentation profile of subunits stabilized by 5 µM eIF6. (B) As in (A) but without eIF6. (C) Dose response curve of eIF6 for stabilization of 60S subunits formed by eEF3/ATP as in (A).

Fig. S6. Disassembly of the PoTC into subunits without agents for subunit stabilization. The PoTC was disassembled as in Fig. 1 except that the reaction was stopped by placing the reaction mixture on ice for 5 min, loaded onto 11.2 ml of 7-60% sucrose gradient prepared in buffer 3/150, and sedimented for 13 h at 4°C (Beckman SW41 rotor, 16,900 rpm (35,300 × g)). Sedimentation profiles of the polysomes only (A) and the complete reaction mixture (E) are shown. (B) through (D) represent the profiles when some components of the reaction mixture were omitted as indicated under each profile.
Fig. S7. eEF2/ATP does not disassemble the PoTC. Experimental conditions were as in Fig. 1 except that 0.5 µM eEF2 was added in place of eEF3. The incubation was for 1 min at 30ºC. (A) Sedimentation profile of the complete system. (B) As in (A) except that eEF2/ATP was omitted.

Fig. S8. Lack of disassembly activity of yeast eIF3. (A) Yeast eIF3 does not disassemble yeast model PoTC. The yeast lysates (6.5 ml) prepared as described in Fig. S1A were applied to a Sepharose 4B column (3 × 36 cm) equilibrated with buffer 10/50. The eluates containing polysomes (3.1 ml per fraction) were saved. The reaction mixture (275 µl) containing 0.5 A260 units of the polysomes was incubated with 10 µM GTP and 0.5 µM eEF2 in buffer 1.5/150 for 10 min at 30ºC for translocation. The disassembly reaction was then started by the addition of 1 mM puromycin and other components as indicated below each profile. The mixture was incubated for 3 min at 30ºC, stopped by placing the reaction mixture on ice for 5 min, loaded onto 10.5 ml of 7-60% sucrose gradient in buffer 5/100, and sedimented for 17 h at 4°C in a Beckman SW41 rotor at 27,800 × g. (B) eIF3 used in (A) binds to the 43S•mRNA complex. The 43S•mRNA complex for the protein synthesis initiation consisting of eIFs 1, 1A, and 2, 40S ribosomal subunits, mRNA of the sequence GGAAU(CU)7AUG(CU)10C, and [35S]Met-tRNAi were prepared as described previously (17). Various amounts of eIF3 prepared as in (17) were added; gel shift assays were performed as described previously 
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 except that gels were run at 25 W for 35 min. Autoradiography of the gel is shown. (C) Quantitative analysis of (B). The fraction of 43S•mRNA complex bound to eIF3 is plotted against the concentration of eIF3. The data were fit to a quadratic binding equation, which sets an upper limit of the Kd at 60 nM.
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