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Fig. S1. 
(A) Gold Standard Fourier shell correlation of the Not5 bound 80S ribosome. (B) Cryo-EM density 

of the Not5 bound 80S ribosome colored according to local resolution. (C) Euler angle distribution 

of the final Not5 bound 80S reconstruction. (D) Model-to-map-FSC of the Not5 bound 80S 

ribosome and representative densities of a helix of the Not5-NTD, of ribosomal RNA and the full 

Not5-NTD. (E) Cryo-EM density of the cross-linked Not5 bound 80S ribosome (F) Cryo-EM 

density of the 40S subunit, the P-site tRNA and the extended Not5-NTD of the cross-linked Not5 

bound 80S ribosome. (G) Cryo-EM density of the Not5 bound 80S ribosome in absence of 

antibiotics. (H) Cryo-EM density of the Not5 bound 80S ribosome in absence of antibiotics with 
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a rigid body docked model of Not5-NTD. (I) Cryo-EM density of the Not5 bound 80S ribosome 

stabilized by tigecycline.. 
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Fig. S2. 
(A to B). Replicates of density gradient fractionation profiles of Not5-HA and Not5-∆NTD-HA 

strains and corresponding Western blot detection of the respective Not5 proteins and of ribosomal 

protein eS7-HA. The signals at higher molecular weight correspond to ubiquitinated species of 

eS7-HA. (C) Comparison between initiator and elongator Met-tRNA. The elongator tRNA does 

not fit into the cryo-EM density (grey mesh, compare positions 2, 4, 6). (D) Comparison of tRNAs 
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featuring short and long D-loops as defined by absence or presence of a nucleotide in position 17 

(List according to http://trna.bioinf.uni-leipzig.de/). 
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Fig. S3. 
(A) Interactions of Not5-NTD with the D-loop of tRNAi

Met. (B) Interactions of Not5 with the D-

stem of tRNAi
Met. (C to E) Interactions between the tRNA-clamp-motif (tCM) of Not5, the 

anticodon stem loop of tRNAi
Met, the N-terminus of eS25 and 18S rRNA. (F) Interactions of Not5-

NTD with 18S rRNA. (G to H) Interactions of Not5 with 25S rRNA. (I) Sequence alignment of 

the Not5-NTD from human, yeast and mouse (aligned with T-Coffee, 

https://www.ebi.ac.uk/Tools/msa/tcoffee/). (J) Movement of the L1 stalk base from the in-position 
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in the non-rolled (--/PP/--) ribosome to the far-in position in the eIF5A bound rolled (AA/PP/--) 

ribosome. (K) Gold Standard Fourier shell correlation of the eIF5A bound 80S ribosome. (L) 

Model-to-map-FSC of the eIF5A bound 80S ribosome (M) Cryo-EM density of the eIF5A bound 

80S ribosome colored according to local resolution. (N) Euler angle distribution of the final eIF5A 

bound 80S reconstruction. (O) Length distribution of mRNA fragments during selective ribosome 

profiling (monosome-enriched approach, fig. S5B) using Not4 as bait (bottom) and the total 

ribosomal fraction as control (top).. 
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Fig. S4. 
(A) Sorting scheme of the tigecycline stalled monosome sample. (B) Sorting scheme of the 

tigecycline stalled polysome sample. (C) Sorting scheme of the cycloheximide stalled monosome 

sample. (D) Sorting scheme of the tigecycline stalled cross-linked monosome sample. 
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Fig. S5. 
(A) Fast selective ribosome profiling approach. (B to C) Monosome-enriched selective ribosome 

profiling approach. (D) Quality control of the total ribosomal fraction (top) and the Not4-IP 

fraction (bottom) of the monosome-enriched selective ribosome profiling. (E) CSC of individual 
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codons present in the A-site listed according to their enrichment through Not4-IP (top). tAI of 

individual codons in the A-site listed according to their enrichment through Not4-IP (bottom). (F) 

Half-life determination of synthetic optimal and non-optimal PGK1pG reporter mRNAs through 

northern blotting at various timepoints after transcriptional shutoff (T) in either wildtype or not5∆ 

strains. (G) Half-lives of optimal and non-optimal PGK1pG reporter mRNAs in wildtype and 

eS25∆, dhh1∆, pop2∆, ccr4∆ and dcp2∆, as determined by northern blotting. (H) Top 6 lanes: 

Presence of Not5-HA on the translation machinery in not5∆, not5∆not4∆, eS7a-WT, eS7a-4KR 

cells determined by Western blotting of sucrose density gradients. Bottom 4 lanes: Presence of 

Dhh1-HA on the translation machinery in WT, not4∆, eS7a-WT, eS7a-4KR cells determined by 

Western blotting of sucrose density gradients. (I) Presence of Dhh1 (or uL4 as control) on the 

translation machinery determined by Western blotting of sucrose density gradients in wildtype and 

not5∆NTD strains. (J) Presence of Not5 (or uL4 as control) on the translation machinery 

determined by Western blotting of sucrose density gradients in presence of different concentrations 

of cycloheximide.  
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Fig. S6. 
(A) Northern blotting of HIS3 reporter mRNA upon transcriptional shutoff in not5∆ cells in 

combination with expression of different constructs from plasmids (pNot5, pNot5-∆N). (B) 

Northern blotting of HIS3 reporter mRNA upon transcriptional shutoff in WT, not4∆, eS7a/b∆, 

not5∆eS7a/b∆ cells in combination with expression of different constructs from plasmids (peS7a, 

peS7a-4KR). (C) Northern blotting of HIS3 reporter mRNA upon transcriptional shutoff in 

not4∆not5∆ cells in combination with expression of different constructs from plasmids (pNot5, 

pNot5-∆N, peS7a, peS7a-4KR). 
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Fig. S7. 
(A) Northern blots of EDC1 mRNA in different cell-lines. Stabilization of EDC1 mRNA, which 

is used as proxy for a decapping defect (B) Quantification of EDC1 mRNA stabilization based on 

the Northern Blots shown in (A) (data are mean +/- SD, N=3).  
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Table S1. 
Cryo-EM data collection, refinement and validation statistics 

 Not5-80S 
EMD-10431 
PDB 6TB3 

Not5-poly 
EMD-10431 

- 

eIF5A-80S 
EMD- 10537 
PDB 6TNU 

Not5-80S-xl 
EMD-10431 

- 
Data collection and processing     
Microscope Titan Krios Titan Krios Titan Krios Titan Krios 
Detector Falcon II Falcon II Falcon II Falcon II 
Automation software EPU EPU EPU EPU 
Magnification 75,000 75,000 75,000 75,000 
Voltage (kV) 300 300 300 300 
Exposure rate (e–/pix/s) 55 55 55 55 
Electron exposure (e–/Å2) 28 28 28 28 
Number of frames used 10 10 10 10 
Defocus range (μm) -1.1 – -2.8 -1.1 – -2.8 -1.1 – -2.8 -1.1 – -2.8 
Pixel size (Å) 1.084 1.084 1.084 1.084 
Symmetry imposed - - - - 
Micrographs used 9,945 9,611 12,697 10,654 
Initial particle images (no.) 557,059 828,516 1,378,230 589,191 
Particle images used (no.) 359,890 435,002 274,817 337,215 
Final particle images (no.) 176,111 44,644 50,989 109,031 
Map overall resolution (Å) 2.8 3.2 3.1 2.9 
    FSC threshold 0.143 0.143 0.143 0.143 
     
RS Refinement (Phenix)     
Initial model used (PDB code) 4V88 - 6TB3, 5GAK - 
Model resolution (Å) 2.6 / 2.8 - 2.9 / 3.1 - 
    FSC threshold 0.143 / 0.5 - 0.143 / 0.5 - 
Map sharpening B factor (Å2) -80 -80 -80 -80 
Model composition     
    Nonhydrogen atoms 205,032 - 204,962 - 
    Protein residues 11,472 - 11,497 - 
    Nucleotides 5,351 - 5,391  
    Ligands 335 - 10 - 
mean B factors (Å2)     
    Protein 71.58 - 76.23 - 
    Ligand 40.82 - 47.83 - 
R.m.s. deviations     
    Bond lengths (Å) 0.006 - 0.009 - 
    Bond angles (°) 0.856 - 0.950 - 
     
Validation     
MolProbity score 1.50 - 1.93 - 
Clashscore 2.66 - 6.91 - 
Poor rotamers (%) 0.27 - 0.01 - 
Ramachandran plot     
    Favored (%) 93.10 - 89.91 - 
    Outliers (%) 0.08 - 0.06 - 
C-beta deviations (%) 0.01 - 0.00 - 
CaBLAM outliers (%) 4.22  5.22  
Model-Map scores     
    CC (mask/box/peaks/volume) 0.90/0.91/0.87/0.89 - 0.83/0.87/0.80/0.83 - 
    Mean CC for ligands 0.83 - 0.74 - 
EMRinger score (Not5-NTD) 2.79 - - - 
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Table S2. 
Yeast strains used in this study 
 

Name Genotype Source 

yJC151 MATa, ura3, leu2, his3, met15 (46) 

yJC1708 ura3, leu2, his3, met15 or MET15, LYS2, not5::LEU2 This study 

yJC1892 MATa, ura3, leu2, his3, met15 [pGAL-PGK1-SYNOP-pG, URA3] (4) 

yJC1893 MATa, ura3, leu2, his3, met15 [pGAL-PGK1-SYNNONOP-pG, URA3] (4) 

yJC1913 MATa, ura3, leu2, his3, met15, dhh1::NEO [pGAL-PGK1-SYNOP-pG, 
URA3] (4) 

yJC1914 MATa, ura3, leu2, his3, met15, dhh1::NEO [pGAL-PGK1-SYNNONOP-
pG, URA3] (4) 

yJC1917 MATa, ura3, leu2, his3, lys2, dcp2::NEO [pGAL-PGK1-SYNOP-pG, 
URA3] (4) 

yJC1918 MATa, ura3, leu2, his3, lys2, dcp2::NEO [pGAL-PGK1-SYNNONOP-pG, 
URA3] (4) 

yJC1961 MATa, ura3, his3, leu2, met15, ccr4:NEO [pGAL-PGK1-SYNOP-pG, 
URA3] (4) 

yJC1962 MATa, ura3, leu2, his3, met15, ccr4::NEO [pGAL-PGK1-SYNNONOP-pG, 
URA3] (4) 

yJC2364 MATa, ura3, his3, leu2, met15, pop2::NEO [pGAL-PGK1-SYNOP-pG, 
URA3] (4) 

yJC2365 MATa, ura3, his3, leu2, met15, pop2::NEO [pGAL-PGK1-SYNNONOP-
pG, URA3] (4) 

yJC2499 MATa, ura3, leu2, his3, met15, [N-terminally optimal FLAG tagged 0% 
optimal HIS3 under the control of the GAL1 promoter, URA3] (8) 

yJC2504 MATa, ura3, leu2, his3, met15, [N-terminally optimal FLAG tagged 50% 
optimal HIS3 under the control of the GAL1 promoter, URA3] (8) 

yJC2509 MATa, ura3, leu2, his3, met15, [N-terminally optimal FLAG tagged 100% 
optimal HIS3 under the control of the GAL1 promoter, URA3] (8) 

yJC2587 ura3, leu2, his3, met15 or MET15, LYS2, not5::LEU2, [pGAL-PGK1-
SYNOP-pG, URA3] This study 
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yJC2588 ura3, leu2, his3, met15 or MET15, LYS2, not5::LEU2, [pGAL-PGK1-
SYNNONOP-pG, URA3] This study 

yJC2708 MATa, ura3, leu2, his3, met15, NOT5-HA::HIS This study 

yJC2721 
ura3, leu2, his3, met15 or MET15, LYS2, not5::LEU2, [N-terminally 
optimal FLAG tagged 0% optimal HIS3 under the control of the GAL1 
promoter, URA3] 

This study 

yJC2722 
ura3, leu2, his3, met15 or MET15, LYS2, not5::LEU2, [N-terminally 
optimal FLAG tagged 50% optimal HIS3 under the control of the GAL1 
promoter, URA3] 

This study 

yJC2723 
ura3, leu2, his3, met15 or MET15, LYS2, not5::LEU2, [N-terminally 
optimal FLAG tagged 100% optimal HIS3 under the control of the GAL1 
promoter, URA3] 

This study 

yJC2809 MATa, ura3, leu2, his3, lys2, rps25a::KANMX, rps25b::KANMX [pGAL-
PGK1-SYNOP-pG, URA3] This study 

yJC2810 MATa, ura3, leu2, his3, lys2, rps25a::KANMX, rps25b::KANMX [pGAL-
PGK1-SYNOP-pG, URA3] This study 

W303-1a MATa ade2 his3 leu2 trp1 ura3 can1 Lab. Stock 

Not4-
FTPA MATa ade2 his3 leu2 trp1 ura3 can1 NOT4-FTPA::natNT2 (47) 

uL30-TAP MATa ade2 his3 leu2 trp1 ura3 can1 uL30-TAP::TRP1 (47) 

YLD258 MATa ade2 his3 leu2 trp1 ura3 can1 not4∆::kanMX6 Lab. Stock 

Y124 MATa ade2 his3 leu2 trp1 ura3 can1 eS7a∆::HIS3MX6 eS7b∆::natNT2 
p416-eS7A-HA Lab. Stock 

YSG125 MATa ade2 his3 leu2 trp1 ura3 can1 not5∆::natNT2 p416-NOT5-HA This study 

YSG131 MATa ade2 his3 leu2 trp1 ura3 can1 not5∆::HIS3MX6 not4∆::kanMX6 
p416NOT5-HA This study 

YSG132 MATa ade2 his3 leu2 trp1 ura3 can1 not5∆::kanMX4 eS7a∆::HIS3MX6 
eS7b∆::natNT2 p416-eS7A-HA This study 

YSA024 MATa ade2 his3 leu2 trp1 ura3 can1 dhh1∆::kanMX4 Lab. Stock 
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Table S3. 
Plasmids and oligos used in this study 
 

Name Description Source 

pJC296 PGK1pG reporter (under control of GAL1 UAS) (46) 

pJC672 PGK1pG reporter with SYNOP ORF (under control of GAL1 UAS) (4) 

pJC673 PGK1pG reporter with SYNNONOP ORF (under control of GAL1 
UAS) (4) 

pJC857 0% optimal HIS3 with N-terminal FLAG tag (GAL1 promoter) (8) 

pJC862 50% optimal HIS3 with N-terminal FLAG tag (GAL1 promoter) (8) 

pJC867 100% optimal HIS3 with N-terminal FLAG tag (GAL1 promoter) (8) 

pRS416-Not5-HA CEN, URA3, Not5-HA (NOT5 promoter) This study 

pRS415 CEN, LEU2 Lab stock 

pRS415-Not5-HA CEN, LEU2, Not5-HA (NOT5 promoter) This study 

pRS415-
Not5∆NTD-HA 

CEN, LEU2, Not5∆NTD-HA (NOT5 promoter), the region from 2 to 
113 A.A. is deleted This study 

pRS416-eS7-HA CEN, URA3, eS7a-HA (eS7A promoter) (12) 

pRS315-eS7-HA CEN, LEU2, eS7a-HA (eS7A promoter) (12) 

pRS315-eS7-4KR-
HA CEN, LEU2, eS7a-4KR-HA (eS7A promoter) (12) 

pYM032 CEN, ADE2, eS7a-WT-HA (eS7A promoter) in pASZ11 Lab stock 

pYM033 CEN, ADE2, eS7a-4KR-HA (eS7A promoter) in pASZ11 Lab stock 

pSM037 CEN, URA3, Dhh1-HA (GPD promoter) Lab stock 

Oligo oJC168 5’-AATTCCCCCCCCCCCCCCCCCCA-3’ (46) 

Oligo oJC306 5’-GTCTAGCCGCGAGGAAGG-3’ (46) 

Oligo oJC2564 5’-CCTGATCCAAACCTTTTTACTCC-3’ (8) 
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Movie S1. 
Differential readout of slow translation elongation kinetics by eIF5A and Not5.  
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