Supplemental Figures:

Figure S1: Growth rate and bulk translation measurements are reproducible,
show that rp mutants with lower growth rates have less translation, modest
strictly growth-linked translation signatures, Related to Figures 1, 2, and 3. A)
Reproducibility of growth rate measurements (as determined by OD600
measurements) was tested for a subset of rp mutants (full biological replicates) and
found to be extremely highly reproducible by Pearson correlation. B) Our growth
rate measurements for rp mutants in diploids in the SK1 strain background were
highly correlated (Pearson) with measurements from another group (Steffen et al,,
2012) in haploids of the S288C strain background. C) Our 35S-methionine
incorporation measurements were reproducible, based on Pearson correlation. Full
biological replicates were tested for 35S-methionine incorporation as a proxy for
bulk translation rate, compared to WT controls. D) Both rpl and rps mutants show
lower bulk translation associated with lower growth rate. rpl data is also shown in
Figure 1B. Pearson correlation analysis was used. E) Ribosome profiling from a
panel of wild-type, rpl and rps mutants was performed. Mutants were sorted
according to growth rate and subjected to hierarchical clustering. Note that trends
in gene expression are less apparent than in Figure 2A, which plots the same data,
but divided by rpl or rps status. Note that columns (genes) are normalized to enable
visual comparison among them. Enrichment based on H-B analysis of GO categories
is shown below. F) Steady-state TE distributions do not change in RP-defective cells.

The TE value distributions for two wild-type, two growth-defective rpl, and two



growth-defective rps mutants are shown. Note no significant difference in these

constitutive nulls based on two-tailed Mann-Whitney analysis.
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Figure S2: Mass spectrometry of 80S/monosome fractions reveals similar RP
composition for assembled ribosomes among rp mutants, Related to Figures
1-4, File S3. TMT mass spectrometry was performed on fractions corresponding to
position of 80S/monosomes during polysome analysis by sucrose gradient. Rows
(proteins/genes) were clustered hierarchically for each mutant relative to the same
WT sample in each case, matched to the appropriate TMT mix. Circled boxes
represent changes in levels of either the protein encoded by the deleted gene or its
paralog in cases in which these RPs were quantified by mass spectrometry. Note the
case of Rpl7, for which we measured each paralogous gene encoding this RP and
note that in cells deleted for RPL7A, an increase in ribosome incorporation of Rpl7B

could be seen.
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Figure S3: Mass spectrometry of 60S polysome gradient fractions and rRNA
analyses reveal specific enrichment for Rpl proteins in rps mutants, Related to
Figure 5. A) TMT mass spectrometry was performed on fractions corresponding to
position of 60S ribosomal subunits during polysome analysis by sucrose gradient.
Columns (proteins/genes) were clustered hierarchically and each column was
normalized to enable visual comparison among them. Note that rps mutants are
enriched for a cluster of genes that are extremely highly enriched for large subunit
RPs, based on H-B p-value analysis of GO enrichment. B-G) For all RNA species
analyzed, total RNA sequencing results were aligned and quantified, order of strains
is identical to Figure 2 and ratios are relative to WT. B) The ratio of total 25S versus
18S are shown. C) The ratio of reads from the 25.5S spacer region to 25S are shown.
Note no enrichment in rps mutants, despite an overall high level of large subunit
rRNA. D) The ratio of reads from the 7S spacer region to 5.8S are shown. E) The
ratio of reads from the 20S spacer region to 18S are shown. Note that rps29bA and
rpsObA cells show evidence of small subunit processing defects, consistent with
published reports (Ferreira-Cerca et al., 2005; Ford et al,, 1999; O’Donohue et al,
2010). F) The ratio of reads from the 5’ ETS region to 18S, 5.8S, and 25S are shown.
G) The ratio of reads from ITS2 to 25S are shown. H) Northern blotting for rRNA
intermediates [as in (Babiano and de la Cruz, 2010)] is shown, reflecting similar
trends as sequencing analyses in A-F. Note that 21S and 23S intermediates are

described in (Martin-Marcos et al., 2007; Tabb-Massey, 2003).



Al genes quantified at protein level from
60S fraction, n=1386 (TMT, MQ, relative

)

Jond) uioioid

Gytosolic largeribosomal subunit, 6 44E-70

o3}

255 reads /185 reads

ratio relative to WT

& e

C

Q »\"‘ &
& P
& &

(‘onele: ‘OW LWL)

N N
SLERRRARNRRRRINEY

PP PP PP PP P PP
\p“b \a‘b w“,@ @“1@ & & ﬂ““lavi@v“ q{ S ‘X\ ‘gﬁ\ vis““ &Qﬁ“

5 &\v

o P

&
i’“ﬂ

25.55 spacer region reads/ 255 reads

)

ratio relative to WT

> P
e ! \ &
& \‘“’vo‘y & Q\«" S

g
o @«f?\*
& F&e

O

75 spacer region reads / 5.85 reads

3 3 S S

5 o

\h\\’ & \y&l@ v" & 1@‘ 1@ v\«v o
‘4 ol

o & & &

& FE

&

&

)

ratio relative to WT

2

y
N
\ I I

@Z@é %‘4 Vv\t@&\:@w S w SO0 P P W»\Dwy\ g,»\b o

S
F G

P 9
P
& &

2z

‘v\v@v\v e y\b & ﬁx ﬂ TP S P \; P
N
& &

FEE TS E
d d

@v?

&“

m

208 spacer region reads / 185 reads

£

CHRANRNNRNRRNANRRNRANR AN

. %"“\&%@ \N; & 1@,& # w 15\,‘4 9 v\@,\»\ PR ‘,b\: > “b\@”"i > & " &“«‘”’
&\b@ &”A \A \«v f‘%:;;“b\‘

n

5'ETS reads / 185+5.85+255 reads

s

Su

o 5
Sos N
\

UL LN LN S LN S g & & o° g UGN
\h\“b 3,,» " \1@» ' \1«, @b @“ \«“b g @é R N o P e ’\}ov ﬂ?\,v S ey e s h@b
& & & F&E & &&d

& ‘.p & &
& FE &

0]

1752 reads / 255 reads

ratio relative to WT

o o PP PP PP P PP >
\&a a&a\l@a\ @%@“\1@“1@‘*@«&1»‘" ey & gﬂ@ w,b H@ @,‘}vb ﬁ@ﬂ@i@a’a
& &
o oS
o @ ’ P P
& FEe £ &

H el
rﬁ u P ;3
W & @'9 &
probe 5' Ao
probe C1/C2
methylene blue
probe 5' Ao

probe A2/A3

probe D/A2

b m emenebe
o E poveses

Figure S3



Figure S4: Temperature-sensitivity and cell cycle defects in select rp mutants,
Related to Figures 1-4. A) rpl384 cells show no growth defect at 30°C, but a
profound growth defect at 37°C that is not shared by other rpl mutants. Cells were
grown to exponential phase and plated in dilutions decreasing by 5-fold per spot
from left to right. Identical cells were plated in parallel on two sets of plates and
grown for either one or two days at either 30°C or 37°C. B) The results of flow
cytometry on Sytox Green-treated wild-type and rp mutant cells show that growth
defective rpl and rps mutants show G1 accumulation relative to WT controls. C) The

results shown in B) were quantified according to DNA content.
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Figure S5: mRNA-seq, ribosome profiling, and mass spectrometry
measurements were reproducible and showed expected correlations, Related
to Figures 1-4; Files S1, S2, and S4; STAR Methods. A-C) The results of gene
expression measurements for full biological replicates for wild-type cells grown in
parallel with rp mutants analyzed in Figures 1, 2, 3, and 4 are shown and compared
using Pearson correlation-based analysis. A) ribosome profiling measurements of
translation are highly reproducible in our experiments. B) mRNA-seq
measurements are highly reproducible in our experiments. C) TMT-based mass
spectrometry measurements of protein levels are highly reproducible in our
experiments. D) Correlations among mRNA, ribosome profiling and mass
spectrometry measurements. Pearson correlation coefficients are shown between
each type of gene expression measurement for each strain for which we measured
mRNA, translation (by ribosome footprints, abbreviated “FP”). To allow comparison
to mass spectrometry data, values were first multiplied by average iBAQ value for

each sample mixture.
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