Orchestration of protein acetylation as a toggle for cellular defense and virus replication
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Supplementary Figure 1. Analysis of acetylated cellular peptides from uninfected and
infected cells. Motifs from a uninfected and infected cells at b 24 hpi, ¢ 48 hpi, d 72 hpi, and e
96 hpi were analyzed by IceLogo. Data represent results from a percentage difference scoring
method with a P-value cut-off equal to 0.01 for the six amino acids flanking the acetylated
lysine. The height of the letter at each position represents the difference in the amino acid residue
frequency between the experimental set and the reference set. Numbers on the top indicate the

number of peptides used for generating IceLogos. f Relationship between number of acetylation



sites and corresponding protein abundance. Protein quantification was performed using the iBAQ

algorithm.
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Supplementary Figure 2. Comparison of the proteome datasets from the biological
replicates, as well as with prior literature. a Venn diagrams showing the overlap in host
proteins quantified between three biological replicates at each time point during infection. b

Distribution of the coefficient of variation (CV %) of all time points combined, and individual



time points for host whole proteome. ¢ Comparison of number of host proteins and number of
corresponding detected and quantified unmodified peptides across all three biological replicates
in all time points. d, e Comparison of the number of identified proteins from the current
proteome dataset and a previous study (Weekes, et al 2014). d Number of identified proteins
with more one or more unique peptides (not including isoforms). e Number of identified proteins

with two or more unique peptides (not including isoforms).
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Supplementary Figure 3. Comparison of the acetylome datasets from the biological

replicates. a Venn diagrams showing the overlap in host acetylated peptides filtered and used in

the quantification analysis between three biological replicates at each time point during infection.

b Distribution of the coefficient of variation (CV %) of all time points combined, and individual

time points for host peptides in the acetylome. CV percentages do not include imputed values.
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Supplementary Figure 4. Assessment of correlation between changes in acetylated peptide
abundance and changes in protein abundance for host proteins. a Comparison of host
acetylated peptides, the corresponding acetylated proteins, and the percentage of imputed values
(used only in trend analyses in Figure 2b, Figure 3a, and Supplementary Figure 4b-e) across all
three acetyl-IP biological replicates in all time points. These numbers represent the dataset of
acetylated peptides that were filtered and used for quantitative analysis. b-e Dot plots of the log2
fold change of acetylated peptide abundance (normalized to mock) and corresponding protein

abundance (normalized to mock) at b 24, ¢ 48, d 72, and e 96 hpi. Each dot represents one



acetylated peptide, and a number of peptides of interest are marked. The dotted line indicates a

slope equal to 1.



Cluster | # Proteins Enriched GO Biological Processes Representative p-value FDR
Proteins
1 234 TCA cycle, response to virus, type | interferon signaling, DLD, IFIT1, 3.89E-14, 1.18E-05, 5.11E-11, 1.74E-03,
gluconeogenesis STAT1, GOT1 | 1.19E-05, 6.10E-05 1.74E-03, 4.45E-03
2 551 TCA cycle, glyoxylate metabolic process, tRNA aminoacylation for| PDHA, DLAT, | 2.22E-16, 8.40E-9, 2.46E-13, 3.92E-06,
protein translation, canonical glycolysis, oxidative phosphorylation| MARS, ENO1, | 5.11E-08, 1.03E-6, 1.03E-05, 1.13E-04,
NDUFB6 1.82E-95 1.22E-03
3 641 translation, rRNA processing, cell-cell adhesion, TCA cycle, RPL5, LDHA, | 1.11E-16, 1.11E-16, 3.94E-14, 3.94E-14,
nucleosome assembly, glyoxylate metabolic process ATP50, 1.11E-16, 4.28E-12, 3.94E-14, 1.33E-09,
SMARCAS5, | 1.19E-11, 5.57E-05 3.28E-09, 3.95E-03
OGDH
4 833 translation, RNA processing, cell-cell adhesion, antigen RPL4, RUVBL1,| 1.11E-16, 1.11E-16, 4.09E-14, 4.09E-14,
processing and presentation, regulation of ubiquitin-protein ligase [MYO6, PSMD8,| 1.11E-16, 1.11E-16, 4.09E-14, 4.09E-14,
activity, NIK/NF-kappaB signaling, protein folding, viral process, HSP90AB1, 1.11E-16, 5.77E-15, 4.09E-14, 1.83E-12,
canonical glycolysis, nucleosome assembly CREBBP, 2.93E-14, 2.49E-13, 7.83E-12, 5.23E-11,
ENO1, KAT6B | 9.94E-13, 6.69E-10, 1.79E-10, 9.37E-08,
1.27E-07, 5.85E-05 1.13E-05, 3.10E-03
5 662 translation, viral transcription, protein targeting to RPL4, FLNB, | 1.11E-16, 1.11E-16, 3.91E-14, 3.91E-14,
membrane, cell-cell adhesion, nucleosome assembly, mMRNA HIST2H2BF, 1.11E-16, 1.11E-16, 3.91E-14, 3.91E-14,
splicing, histone H3 acetylation, protein stabilization HNRNPU, 2.67E-12, 1.59E-10, 8.23E-10, 4.35E-08,
JADET1, 8.56E-07, 5.24E-05 1.32E-04, 3.76E-03
HSP90AA1
6 329 cell-cell adhesion, translation, protein targeting to membrane, viral| PFN1, EIF4A1, | 2.19E-14, 2.13E-12, 3.59E-11, 1.54E-09,
transcription, nucleosome assembly, rRNA processing, RPS9, H3F3A, | 2.82E-12, 7.14E-12, 1.54E-09, 2.93E-09,
cell-junction assembly, regulation of mMRNA stability IACTB, HNRNPD| 3.00E-07, 4.77E-07, 7.02E-05, 9.78E-05,
6.45E-07, 2.52E-05 1.06E-04, 3.22E-03
7 230 beta-catenin-TCF complex assembly, nucleosome assembly CREBBP, RSF1| 7.34E-08, 6.81E-07 8.06E-05, 3.98E-04
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Supplementary Figure 5. Distinct acetylation abundance trends and different enriched GO

Biological Processes. a Enriched GO Biological Processes with p-values < E-05 were

determined for each acetyl trend cluster through the Reactome plugin in Cytoscape. The p-value




and FDR for each term are shown in the same order as the terms are shown. b-e Comparison of
log2 fold change of protein abundance to acetylated peptide abundance for IFIT proteins. IFIT
protein abundance (normalized to mock) is shown in blue. Abundance of each acetylated peptide
that was detected in both mock and infection time points is shown in black (normalized to

mock). b IFIT1, ¢ IFIT2, d IFIT3.
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Supplementary Figure 6. Site-specific acetylation trends are observed on mRNA splicing
and ATP synthetase proteins. a, b All detected acetylation sites on proteins from the indicated

biological function representing different site-specific trends in acetylation during infection.



Log2 peptide/protein values are shown unless the acetylated peptide was not identified in mock,
in which case the acetylated peptide abundances during infection are shown scaled 0 to 1. a
Spliceosome b ATP synthetase complex. Circles, proteins; squares, acetylation sites; red lines,
previously unknown acetylation sites; black lines, known acetylation sites; black boxes, detected
in mock; red boxes, only detected during infection. If a peptide was not quantified in a given

time point, the corresponding column within the acetyl box is white.
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Supplementary Figure 7. Acetylation is increased on a subset of nuclear proteins, including
those at the nuclear periphery such as LMNBI. a Sites on nuclear proteins with increased
levels of acetylation during infection clustered by function. Abundances are scaled from 0 to 1
(left, protein abundance; middle, acetylated peptide abundance normalized to protein abundance;
right, acetylated peptide abundance). b TCIDso assessment of the effect of LMNB1 K134Q
mutant on infectious extracellular virus produced. Average of three replicates = SD. One-sided

Student’s t-test was used. * p <0.05.
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Supplementary Figure 8. Sequence alignment of identified LMNB1 acetylated lysines and
regulatory phosphorylated serines from different vertebrate species. Protein amino acid
sequences from 16 species were retrieved from Uniprot, aligned by MultAlin, and colored by
ESPript3. The conserved acetylated lysine sites detected in this study are highlighted in yellow

and conserved phosphorylated serine sites of known function are highlighted in cyan.
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Supplementary Figure 9. Acetylation of LMNB1 impedes nuclear capsid egress. Additional
examples of live cell confocal fluorescence microscopy images of cells transfected with a

mCherry-LMNB1 WT, b K134Q, or ¢ K134R (red) and infected with HCMV AD169 UL32-



GFP (green) at 120 hpi. Five representative images for each construct are shown as a single slice
through the center of the Z-stack (upper row) and as a maximum projection of the Z-stack
(bottom row). The rightmost images for each construct are the single slice and maximum

projection that correspond to the images shown in Figure 5a; scale bar = 5 pm.
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Supplementary Figure 10. Acetylation at K134 on LMNBI1 decreases nuclear periphery
disruption. Cells transfected with mCherry-LMNB1 WT, K134Q, or K134R (red) and infected
with HCMV were imaged by live cell confocal fluorescence microscopy at 96 and 120 hpi. Four
representative images for each LMNBI1 construct per time point are shown as a single slice

through the center of the Z-stack; scale bar =5 um.
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Supplementary Figure 11. Viral acetylome. a Comparison of the number of viral acetylated
peptides and the corresponding acetylated viral proteins across all three acetyl-IP biological
replicates in all infection time points. b Comparison of the number of viral proteins and the

number of corresponding detected and quantified unmodified peptides across all three biological



replicates in all infection time points from the whole proteome dataset. ¢ Functional domains,
temporal expression, and acetylated lysine sites detected in this study on HCMV proteins known
to be part of the capsid, envelope, and tegument. All domain information is annotated from

Uniprot and primary literature.



