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Bline Mole Rat, Beaver,
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Figure S1. Summary of experiments. The table lists the methods and corresponding
measured parameters in cross-species experiments reported in the manuscript. Blue
listings correspond to proteome-wide analyses and black listings correspond to low

throughput biochemical and cell-based studies.
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Figure S2. Peptide-level comparisons of fractional labeling in dynamic SILAC
experiments. A. Rank-distribution plots showing the fractional labeling of peptides
matched to each protein within the proteome at different time-points. Vertical columns of
blue points on the plot represent data for peptides matched to specific proteins. The plots
generated for human data are shown as an example. Note that the range of measured
fractional labeling for peptides within each protein is significantly narrower than the entire
range of all measured peptides within the proteome. Plots from other species show
similar trends. B. Box plots indicate the range of coefficient of variations (CVs) for
measured fractional labeling of peptides mapped to the same protein. The dots indicate
the CV for all peptides at a given time-point. Note that the intra-protein CV of peptide
fractional labeling measurements are generally lower than the fractional labeling CV of
all peptides in a dataset. Similar analyses for rodent species are presented in Swovick et

al (1).
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Figure S3. Distribution of kseg measurements and their correlations with lifespan
for the subset of peptides shared among all species. A. Distribution of kaseg values for
shared 627 orthologous proteins quantified in all species. Red boxes indicate newly
generated data while blue boxes indicate data generated by Swovick et al (1). B.
Correlation of median kdeg values with maximal lifespans for shared 627 orthologous
proteins quantified in all species. C. Correlation of median kqeg values with adult body
mass for all measured proteins (left) and 627 orthologous proteins quantified in all

species (right).
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Figure S4. Cross-species correlations of protein kseg measurements decrease
with increasing evolutionary divergence times. A. Divergence times in millions of
years (top number) and spearman rank correlation coefficients of kaeg values (bottom
number) for pairs of species. B. Comparison of spearman rank correlation coefficients

and divergence times for pairs of species. Dotted line represents the line of best fit.
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Figure S5. Correlation of kseg measurements with body mass. Correlation of median
kdeg values with adult body mass for all measured proteins (A) and 627 orthologous

proteins quantified in all species (B).
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Figure S6. Cross-species differences in kdeg are correlated with protein abundance
A. kaeg Of proteins mapped to specific GO terms in different species as a function of
maximum lifespan. Red and cyan plots highlight GO terms that have steep and shallow
slopes (TLS values), respectively. Error bars represent stand deviation of Kaeg
measurements and lines represent lines of best fit. B. Distribution of TLS values for GO
terms shown in A. Box plot representations are as described in Figure 1. C. iBAQ protein
abundance calculations in mouse cells. (Left) Standard curve from spiked-in UPS2
standards in iBAQ experiment. (Right) Distribution of absolute protein levels in mouse

cells. Indicated are the median abundances for GO terms listed in A and B.
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Figure S7. GO term enrichment analysis of protein level differences in mouse and
naked mole rat cells. Network map of GO terms enriched within proteins that have
higher expression levels in naked mole rat cells compared to mouse cells. The color

scaling indicates p-values of the enrichment. The figure was generated using GOrilla (2).
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Figure S8. 13C proline and AZC incorporation in mouse and naked mole rat cells.
Pairwise comparisons of 3C proline (left) and AZC (right) incorporation for peptides
quantified in both mouse and naked mole rat cells. Each point indicates a unique
peptide quantified in both species on the specified day. Dotted line indicates the line of

identity.
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Figure S9. Ubiquitination in response to AZC in mouse and naked mole rat cells.
Cells were treated with AZC and extracts were collected after 4 days and analyzed via
western blot using an anti-ubiquitin antibody. An anti-tubulin was used as a loading
control. Right indicates the quantification of the western blot. Band intensities were

normalized to untreated mouse cells.
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Detected H/L quantified Kdeg measured
. Time-
Experiment .
point Unique Protein Unique Protein Unique Protein
peptides groups peptides groups peptides groups
od 25881 4766 18523 2951
(12370) (3116) (9585) (1780)
H 29539 5031 21149 2934 16091 2671
uman 4d
(14008) (3275) (9934) (1745) (8018) (1586)
6d 26394 4829 17458 2657
(13418) (3219) (8889) (1601)
od 34025 4581 26322 3224
(16372) (3083) (13019) (2002)
Cow 4d 30458 4240 23136 2798 16978 2688
(15243) (2861) (11656) (1803) (8578) (1737)
6d 28758 4033 21605 2660
(14387) (2784) (11042) (1727)
od 20932 3459 16014 2302
(16245) (3125) (12559) (1949)
Humpback 4d 16932 3319 14735 2079 7926 1938
Whale (15165) (2888) (11438) (1781) (6181) (1652)
6d 18584 3219 13687 1946
(14507) (2769) (10722) (1663)
od 18136 3489 13733 2218
(14027) (2885) (10686) (1818)
Bowhead 4d 18324 3421 14022 2150 10194 1756
Whale rep 1 (13882) (2912) (10675) (1779) (7795) (1547)
6d 16781 3141 12734 2011
(12877) (2641) (9775) (1665)
od 20237 3548 15532 2349
(15371) (3012) (11898) (1954)
Bowhead 4d 18628 3338 14426 2157 9866 1742
Whale rep 2 (14347) (1796) (11070) (1794) (7675) (1608)
6d 16336 3154 12281 1981
(12744) (2755) (9668) (1642)




Table S1. Coverage of dynamic SILAC experiments. “Unique peptides” indicates the
number of unique peptide sequences. “Protein groups” indicates the number of
homologous protein groups. The reported number of quantified protein groups is limited
to those for which heavy to light ratios (H/L) could be quantified by two independent
spectra. The number of reported kdeg values measured for protein groups is limited to
those where two distinct peptides could be measured in two or more time-points and the
least squares fit to a first-order equation had an R2 > 0.80. Numbers not in parentheses
correspond to searches against species-specific sequence databases, or the most
closely related sequence database available. Numbers in parentheses correspond to
searches conducted against the M. musculus sequence database. All subsequent
analyses were conducted using the M. musculus searches in order to compare an
overlapping set of peptides shared between all species. However, the results from the
species-specific searches are available on the PRIDE database (accession number

PXD018325).
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