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Gene Ontology: Molecular FunctionC D

Supplemental Figure 1.
(A) Magnified view of Main Figure 2B (unflatten). See also Supplemental Table 1. Protein symbols were converted to gene symbols for ease of 
comparison with subsequent ribo-seq data. (B) Cluster analysis was performed and nascent proteins that trended upward overtime are shown 
(each orange line indicates one protein; n=870 out of ~6,000 nascent proteins detected belong to this cluster). (C and D) Pathway enrichment 
analysis using Gene Ontology terms. The size of the dots reflects the number of proteins attributed to the Gene Ontology term, and the color of 
the dots denotes adjusted p-values.  
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Supplemental Figure 2
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Supplemental Fig. 2. 
(A and B) Ribo-seq schematic. Ribosome protected mRNA fragments (RPF; median 29 nucleotides) are isolated and sequenced. 
Ribosomes advance their position 3 nucleotides at a time. Thus a ribosome on a given mRNA remains in a specific frame (frame 1, 2, or 3) 
throughout its translation process. The precise periodic movement of ribosomes makes it possible to determine start and stop positions, 
frame and density (coverage). RNA-seq reads (gray) and ribo-seq reads (red, blue, green) were mapped to the GRCm38-mm10 mouse 
transcriptome. X-axis denotes mRNA positions. Y-axis denotes read coverage. Green, red, blue colors in the histogram correspond to 
ribosome frames 1, 2, and 3, respectively. On the top, calculated open reading frame positions (ORF; defined by ATG start codon, 
TAG/TAA/TGA stop codons) and their associated frame colors are shown (frames determined by modulo operation: RPF left end position 
%% 3). Annotated consensus coding sequence (CCDS) is highlighted in light blue on the top and its start and stop positions are shown on 
the x-axis. Note that CCDS frame can be 1, 2, or 3, depending on the position of CCDS in that particular transcript. As an example, 
ribo-seq analysis of gene Rptor with and without lactimidomycin is shown in (B). Lactimidomycin halts the movement of ribosomes 
engaged at the initiation site (but not the elongating ribosomes), and therefore highlights the initiation position. As shown, CCDS from the 
GRCm38-mm10 mouse transcriptome is displayed in light blue on the top with positions 662 (start) and 4669 (stop) on the x-axis. Note 
that one of the calculated ORFs in frame 2 (red) matches up to this annotated region. Almost all ribosome reads mapped to this region 
are indeed in frame 2 (red), a reflection of high ribosome movement fidelity (triplet periodicity; ribosomes “jump” 3 nucleotides at once 
instead of plowing through one nucleotide at a time). Note also the presence of a translated upstream ORF in frame 2 (red) as indicated 
by: 1. the prominent signal that remains elevated after lactimidomycin treatment, and 2. the presence of the calculated ORF in frame 2 
spanning the corresponding region. (C) Length distribution of mouse kidney RPFs (left). RPF distribution peaked at 29 nt as expected. 
RNA-seq reads (right) underwent additional fragmentation to provide similar fragment sizes to the RPF reads. (D) Boxplots of read 
coverage on the CDS, 5’UTR, and 3’UTR regions for the entire protein coding genes. Since ribosomes are released at the stop codon, 
3’UTR coverage in ribo-seq is minimal. (E) Histogram of RPF positions relative to the coding sequences for the entire protein coding 
genes. Only the 29 nt RPFs are shown for clarity. In this view, the blue and green frames are masked under the red color frame. Note 
the peak signals at start and end positions. These peaks occur due to differential regulation of initiation, elongation and termination, i.e., 
differences in the rate of ribosomal movement along mRNA. (F) 5’ and 3’ read-end metaheatmaps of ribo-seq and RNA-seq (read end 
counts density), demonstrating a transcriptome-wide 3-nucleotide periodicity in ribo-seq but not in RNA-seq. 
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Supplemental Fig. 6.   (A-K) Ribo-seq analysis of select transcription factors.
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(A-D) Using translatome counts data, unsupervised clustering analysis was performed. Four predominantly upswing clusters and 
corresponding pathway enrichment analysis are shown. 
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Supplemental Fig. 8.
(A-D) Four predominantly down trending clusters and corresponding pathway enrichment analysis are shown. 
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Supplemental Fig. 9.  Ribo-seq analysis of select endothelial cell genes (38).
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Supplemental Fig. 10.  Ribo-seq analysis of select genes (podocyte, macula densa, granular cell of afferent arteriole).
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Supplemental Fig. 11.  Ribo-seq analysis of select genes (collecting duct) (38).
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A

Supplemental Figure 12.
(A – D) Scatter plots of translation efficiency changes (TE, ribo-seq/RNA-seq; x-axis) and 
mRNA abundance changes (y-axis) under indicated time points. The dotted red lines depict 
overall translation efficiency and mRNA abundance changes (mean). Overall translation 
efficiency was decreased with LPS treatment (16 and 28 hrs, arrow heads) while overall 
mRNA abundance remained unchanged. Genes are annotated in blue when their fold change 
in translation efficiency is > ±1.5 and/or mRNA abundance fold change > ±2 as compared to 
the overall mean values. Note, some genes are located at extreme positions, mostly due to
very low expression levels in control, and these genes are outside of the display ranges. One 
such example, Irf7, is shown in (E). Specific positions for Eif4e and Eif4a2 are also highlighted 
in red.
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Supplemental Fig. 13.
(A and B) Differential effect of lactimidomycin/puromcyin is shown for Oas1a and Rsad2. Kidneys from control mice and mice treated 
with lactimidomycin/puromcyin in vivo were harvested for ribo-seq. Arrow points to the Rsad2 initiation site where initiating ribosomes 
fixed by lactimidomycin withstood the effect of puromycin as expected. The rest of ribosomes on CDS fell off due to puromycin. 
In contrast, Oas1a ribosomes were largely unaffected by the lactimidomycin/puromcyin treatment, indicating different kinetics. For clarity, 
only the blue frame signal is shown for both genes. RPF read coverages were binned every 15 nucleotides, thus the height of each 
histogram bar represents a sum of 15 nucleotide RPF coverage. Also note that short-term in vivo lactimidomycin/puromcyin use was 
associated with incomplete isolation of initiation sites. Thus subtraction of lactimidomycin/puromcyin treated reads from untreated reads 
was done to clearly illustrate their effect. (C) Western blot analysis of Raw 276.4 cells treated with 50 ug/ml poly (I:C), a dsRNA analog 
and activator of TLR3 and PKR (Eif2ak2), with or without 1 mM 2-aminopurine (2-AP), a PKR inhibitor, for indicated durations. Arrow 
points to Ser51 phospho-Eif2α. (D-F) Ribo-seq analysis of Eif2ak1, Eif2ak3, and Eif2ak4 revealed no significant changes in the 
translation of these kinases. (G) Violin plots of kidney tissue amino acid levels determined by metabolomics (left, control; right, 
LPS 5 mg/kg 24h for each amino acid). There was no systematic amino acid depletion, consistent with the lack of Eif2ak4 activation 
(n=8 for each condition). 
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Supplemental Fig. 14.
(A-D) Ribo-seq analysis of select genes downstream of Atf4. Note the discrepancy between Ddit3 mRNA (RNA-seq) 
and ribosome coverage signals (ribo-seq). (E) Western blot analysis of kidney tissue lysates for Atf4 under indicated 
conditions. 
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Supplemental Fig. 15.
(A) ISRIB or its vehicle were administered i.p. 1 hr after LPS and tissue Kim1/Havcr1 levels determined using quantitative PCR. 
(B) Pathway enrichment analysis comparing LPS+ISRIB and LPS+vehicle treatments (ribo-seq, n=3 per condition).  Gene Ontology 
terms (GO) and Kyoto Encyclopedia of Genes and Genomics (KEGG) metabolic pathways are aligned in the order of statistical 
significance. (C) Representative Atf4 ribo-seq data under indicated conditions. Ribosome protected fragments (black) mapped to the 
Atf4 genome region are shown (exons in orange). (D-E) Tissue chemokine/cytokine levels determined by 32 multiplex assay (Milliplex). 
(D) Select cytokine/chemokine levels are shown to illustrate the similarities between LPS alone and LPS+ISRIB treated groups. ISRIB 
was administered 15 min after LPS. Locally weighted regression curve fitting was applied for generating the trajectories and error lines 
(gray). n=4 for each time point per group. (E) Volcano plots under indicated conditions. The vertical dotted lines demarcate ± 2 fold 
changes (log2(2)) and horizontal lines demarcate p value < 0.05 (-log10(0.05)). Genes above these thresholds are shown in red and 
annotated. (F) In vivo effect of 2-AP treatment (10 mg/kg ip) on sepsis-induced acute kidney injury as determined by tissue Kim1/Havcr1 
mRNA levels. Mice were treated with LPS for 16 hrs with or without 2-AP administered at indicated time points. (G) Tissue Kim1/Havcr1 
mRNA levels. Mice were injected with LPS followed 1 hr later by C16 (0.16 mg/kg ip) or its vehicle (DMSO). Kidneys were harvested 
16 hrs after LPS. (H) Representative polysomal profiling of kidney extracts from mice under indicated conditions. Polysome-to-monosome 
ratios are 3.5, 2.7 and 3.7 for sham, CLP, and CLP+ISRIB, respectively. CLP for 16 hrs. ISRIB given at the time of abdominal closure. 
CLP, cecal ligation and puncture. (I) Tissue Kim1 mRNA levels under indicated conditions. *p<0.05 vs. LPS without ISRIB, 2-AP or C16 
treatment.     
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Supplemental Fig. 16.
(A-E) Ribo-seq analysis of select genes involved in cap-dependent translation initiation. 
(F-G) Xbp1 undergoes unconventional splicing upon ER stress, which gives rise to the formation of Xbp1-S isoform (instead of 
unspliced Xbp1-U isoform). As illustrated in (G), the splicing causes a frameshift (-26 nt) such that the codon-periodicity frame 
changes from blue to green at position 846, thereby bypassing the Xbp1-U stop codon at 1140. In contrast, RPFs derived from 
unspliced Xbp1-U have blue frame periodicity throughout and stops at 1140. Xbp1-S level (as well as Xbp-U) increased with LPS 
challenge. (H) RT-PCR analysis of Xbp1 splicing, confirming the increase of Xbp-S at 4 and 16 hrs.  
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Supplemental Table 1

Nascent proteins are sorted by peptide-spectrum matches (PSMs) in decreasing order and 100 proteins are displayed on each page. Page 1 (this page) shows top 100 abundant nascent proteins 
by PSMs. Abundance values are log2 transformed and scaled for a set of proteins in each page. Protein names are converted to gene symbols for ease of comparison with ribo-seq data.   
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