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Figure S1. Growth defects of Rps3 network mutations. (A) Rps3 (red) interaction network with Rps10 (blue), Rps20 (green), Rps17 (brown), Rps29 (cyan), 
and Asc1 (yellow) on the beak structure of mature 40S ribosomes (PDB ID: 4V88). Table indicates the mutations between interacting proteins. (B) Growth 
defects from mutations at the Rps17/Rps3 interface in the presence of Ltv1 monitored by quantitative growth assays. n = 9 with five technical repeats. (C) 
Overexpression of Asc1 in cells containing a high copy number plasmid of Asc1. n = 2. (D) Growth defects from mutations in Rps3 and Rps20 in the presence 
of Ltv1. Fold-change values were determined by comparison of the effect from each mutation on growth relative to WT protein. n = 3–4 with three to four 
technical repeats. (E) Expression levels of Rps3 and HA-Rps20 mutants relative to Rps26 in the presence of Ltv1. n = 3 (labeled as 1, 2, and 3) with three to 
four technical repeats. (F) Serial dilutions demonstrate synthetic lethal interactions between Rps20_EYER and Ltv1 deletion. VO, vector only. (G and H) 
Changes in the occupancy of HA-Rps20 (G) and HA-Rps29 (H) were determined by Western blotting of ribosomes purified from WT and ΔLtv1 cells. n = 3 
(labeled as 1, 2, and 3) with three technical repeats. (I) HA tagging Rps20 and Rps29 induces sensitivity to Ltv1 deletion. n = 3 with two technical repeats. The 
error bars represent the SEM, and significance was determined using an unpaired Student’s t test. *, P < 0.05; **, P < 0.01; ***, P < 0.001; ****, P < 0.0001.
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Figure S2. Effect of loss of Ltv1 on mutations in Rps26. (A) Structure of the platform region of the 40S subunit showing Rps26 (yellow) and mutations 
(gray) that disrupt interactions with Rps14 (orange) on the ribosome relative to the Rps3 network from Fig. S1 A. (B) Growth defects from mutations in Rps26 
monitored by quantitative growth assays in cells containing Ltv1. (C) Rps26 mutants are resistant to Ltv1 deletion. Fold-change values were determined by 
comparison of the effects from Rps26 mutations in the presence or absence of Ltv1. The data are averages from three to five technical repeats of n = 3 bio-
logical replicates, the error bars represent the SEM, and significance was determined using an unpaired Student’s t test. , **, P < 0.01; ****, P < 0.0001.
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Figure S3. Glioma and breast cancer cells are differentially affected by Lt1v deletion. (A) Effect of heterozygous knockouts of SF268 glioma and MDA–
MB-231 breast cancer cells on growth (n = 4). (B) The effect on cellular growth from SR3029 treatment in SF268 glioma and MDA–MB-231 breast cancer cells 
(n = 3). (C) SR3029 sensitivity as measured by MTT assay (n = 8–9). (D) Quantification of 40S and 60S subunit levels from polysome profiles (area under the 
curve) of cell lysates supplemented with 15 mM EDTA to split 80S like ribosomes (n = 3). (E) Rps20 and Rps29 levels in ribosomes purified from glioma and 
breast cancer cells (n = 6–10). (F) Effects on decoding translational fidelity between glioma and breast cancer cells (n = 12). Error bars represent the SEM, 
and significance was determined using an unpaired Student’s t test. *, P < 0.05.
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Figure S4. RimM and Ltv1 deletion produces similar changes in the small subunit head. rRNA residues that are protected by both Ltv1 and RimM are 
shown in pink spheres; residues made accessible by both Ltv1 and RimM are shown in blue spheres; residues protected only by Ltv1 are shown in orange; and 
residues protected only by RimM are shown in yellow. Note that Ltv1 probing accessed only A and C residues, whereas RimM probing accessed all residues.

Figure S5. Effect of Enp1 expression on the loss of Ltv1. (A) Enp1 is overexpressed under the TEF promoter. (B) Growth defects from overexpression of 
Enp1 monitored by quantitative growth assays. The data are averages from five biological replicates with three technical replicates. The box represents the 
interquartile range with the line indicating the mean and the whiskers showing the min and maximum range. ****, P < 0.0001.
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Table S1. Yeast strains used in this study

Strain Description Genotype Reference

YKK493 Gal: Rps3 BY4741 (MATa His3-1 Leu2-0 Met15-0 Ura3-0); Gal-Rps3::KAN This work

YKK73 ΔLtv1 BY4741; Ltv1::KAN Open Biosystems

YKK762 Gal: Rps3; ΔLtv1 BY4741; Gal-Rps3::NAT; Ltv1::KAN This work

YKK729 Gal: Rps20; ΔLtv1 BY4741; Gal-Rps20::HYG; Ltv1::KAN This work

YKK730 Gal: Rps20 BY4741; Gal-Rps20::HYG This work

YKK722 Tet: Rps10 BY4741; Rps10A::HYG; Rps10B::KAN Ferreira-Cerca et al. (2005)

w/pKK30034

YKK853 Gal: Rps29 BY4741; Gal-3HA-Rps29A::NAT; Rps29B::KAN This work

YKK1115 Gal: Rps29; ΔLtv1 BY4741; Gal-3HA-Rps29A::NAT; Rps29B::KAN; Ltv1::HYG This work

YKK802 Gal: Rps17; ΔLtv1 BY4741; Gal-Rps17B::NAT; Rps17A::KAN; Ltv1::HYG This work

YKK427 Gal: Enp1 BY4741; Gal-Enp1::KAN Ghalei et al. (2015)

YKK1142 Gal: Enp1; ΔLtv1 BY4741; Gal-Enp1::KAN; Ltv1::HYG This work

YKK479 ΔAsc1 BY4741; Asc1::KAN+ pKK3522 Thompson et al. (2016)

YKK479 Gal: Rps3; ΔAsc1 BY4741; Gal-Rps3::NAT; Asc1::KAN This work

YKK1166 Gal: Rps26; ΔLtv1 BY4741; Gal-Rps26A::NAT; Rps26B::KAN; Ltv1::HYG This work
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Table S2. Plasmids used in this study

Plasmid Description Reference

pKK3521 pRS416-TEF-Rps3 This work

pKK3525 pRS416-TEF-Rps3_(1-214) This work

pKK3905 pRS416-TEF-Rps3_FE This work

pKK3570 pRS416-TEF-Rps3_KK This work

pKK3728 pRS416-TEF-Rps3_IRP This work

pKK3786 pRS415-TEF-Rps10 This work

pKK3582 pRS413-TEF-Rps17 This work

pKK3775 pRS413-TEF-Rps17_LRY TQ This work

pKK3890 pRS415-TEF-Rps20 This work

pKK3891 pRS415-TEF-Rps20_EYER This work

pKK3934 pRS415-TEF-Rps20_DE This work

pKK3944 pRS416-TEF-Rps29 This work

pKK30058 pRS416-TEF-3HA-Rps29 This work

pKK3606 pRS413-TEF-Ltv1 This work

pKK3842 pRS415-TEF-Ltv1 This work

pKK3541 pRS416-TEF-Enp1 This work

pKK30234 pRS415-Cyc1-Enp1 This work

pKK3547 pRS416-TEF-Asc1 This work

pKK3571 pRS415-GPD-Asc1 This work

pKK30251 pRS426-GPD-Asc1 This work

pKK30059 pRS415-ADH1/GPD-Start-site 
(Renilla(AUG)/Firefly(UUG))

Cheung et al. (2007)

pKK3923 pRS415-TEF-Read-through Keeling et al. (2004)

pKK3924 pRS415-TEF-Stop Keeling et al. (2004)

pKK3925 pRS415-TEF-Misincorporation 
(Firefly_ H245R)

Salas-Marco and Bedwell 
(2005)

pKK3920 pRS415-ADH1-0 Frameshift 
Control

Harger and Dinman 
(2003)

pKK3921 pRS415-ADH1-literA (-1) 
Frameshift

Harger and Dinman 
(2003)

pKK3922 pRS415-ADH1-Ty1 (+1) 
Frameshift

Harger and Dinman 
(2003)

pKK3522 pRS413-U24 Li et al. (2009)

pKK523 pSpCas9n(BB)-2A-Puro (PX462) 
V2.0; Addgene plasmid 62987

Ran et al. (2013)

pKK524 pSpCas9n(BB)-2A-Puro 
(PX462)-Dir2

This work

pKK525 pSpCas9n(BB)-2A-Puro 
(PX462)-Ex2

This work

pKK518 pRM hRluc-hFluc H245R Oishi et al. (2015)

pKK519 pRM hRluc-hFluc D357X Oishi et al. (2015)

pKK30172 pSC40 Cole et al. (2009)

pKK30173 pSC40_A1492C Cole et al. (2009)

pKK30034 pCM189-TET-Rps10 This work
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Table S3. Oligonucleotides used in this study

DNA oligonucleotides Sequence (5′ to 3′) Name

hLTV1 gRNA CAC CGA AGG ATC TCG TTG GCT CCGG Dir2

AAA CCC GGA GCC AAC GAG ATC CTT Dir2C

CAC CGC AGA TGA GAG TGC ACC CCAG Ex2

AAA CCT GGG GTG CAC TCT CAT CTG Ex2C

hLTV1 exon2 GTG GCA GGC TTC TTG TCA TT hLTV1F

CTG GGC AAC GTG CTA AGA CT hLTV1R

hNB probes TCT CCC TCC CGA GTT CTC GGC TCT 21S

CCT CGC CCT CCG GGC TCC GTT AAT GATC 18SE

GCA TGG CTT AAT CTT TGA GAC AAG CAT AT 18S

AAC GAT CAG AGT AGT GGT ATT TCA CC 28S

ATC AGC ACG GGA GTT TTG AC SRP

CGT GGA GTG GAC GGA GCA AG U2

Rps3_R64R65E GAT GTT TTG GGT GAA AAC GGT GAA GAA ATC AAC GAA TTA ACT TTG TTG Rps3_RR

Rps3_E23E28R-F24A GTC TTC TAC GCT GAA TTG AAC AGA GCC TTC ACC AGA AGA TTA GCT GAA GAA GGT TAC TCC Rps3_FE

Rps3_I207P211A-E210R GCT TTG CCA GAT GCT GTC ACC GCC ATT CGA GCA AAA GAA GAA GAA CCA ATT CTTG Rps3_IEP

Rps17_T39Q42A GAG ACT TTG TGA TGA AAT TGC AGC TAT CGC ATC CAA GAG ATT GAG AAA CAAG

Rps17_L16Y20A-R19E GTC AAA CGT GCC TCC AAG GCT GCG ATT GAA GAA GCC TAT CCA AAG TTG ACC TTG GAT TTC

Rps3-K7K10A GTC GCT TTA ATC TCT GCG AAA AGA GCG CTA GTC GCT GACG Rps3_KK

Rps20-E80E83K-Y82A-R85E GGT TCT AAG ACT TGG AAA ACC GCC AAA ATG GAA ATC CAC AAG AGA TAC Rps20_EYER

Rps20-D113K_E155K CCA TTG AAC CTG GTG TGA AGG TCA AAG TTG TTG TTG CTTC Rps20_DE

Rps26-E46R GAA TGG CTA TCA GAA ACA TTG TTC GAG CCG CTG CCG TCA GAG ATT TGT CC Rps26_E46R

Rps26-D52R CAT TGT TGA AGC CGC TGC CGT CAG ACG TTT GTC CGA AGC TTC TGT CTA CCC TG Rps26_D52R

Rps26-V58D GTC AGA GAT TTG TCC GAA GCT TCT GAC TAC CCT GAA TAC GCT TTG CCA AAG Rps26_V58D

Rps26-S29V CCA GTC AGA TGT GTC AAC TGT TCC AAG GTT ATT CCA AAG GAT AAG GCT ATC AAG AGA ATG Rps26_S29V

SHA PE-oligo-20S-1400 GCC TCA AAC TTC CAT CGG CTT
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