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SUPPLEMENTAL MATERIALS AND METHODS

Estimation of absolute stoichiometry of lysine succinylation and acetylation sites— We
modified a previously reported algorithm (37) and used it to calculate absolute stoichiometries of
the Ksucc (or Kac) peptides, either in Light or Heavy media. This calculation was based on the
quantification data (intensity of MS signals) for the Ksucc (or Kac) peptides, the corresponding
protein, and the corresponding unmodified peptide, with the assumption that only one type of
PTM occurs at a given site (stoichiometry calculated using this method is approximately accurate,
even if a second type of PTM in the peptide is present and has low stoichiometry). The
completely digested fragment of the peptide sequence containing the site of Ksucc (or Kac)
modification was selected as the unmodified peptide. This peptide contained no other
modifications. Quantification ratios of Ksucc or Kac peptides (x) to corresponding unmodified
peptides (y) and proteins (z) were used to calculate the absolute stoichiometry using the
previously reported algorithm (37). If the peptide contains no other PTM and tryptic digestion is

complete, this method provides a good estimate of stoichiometry for a modified peptide.



SUPPLEMENTAL FIGURE LEGENDS

Supplemental Fig. S1. The SILAC distribution of proteins identified with more than 2
quantifiable Ksucc sites. The x axis shows individual proteins with more than 2 quantifiable
Ksucc sites. The yellow line (left y axis) shows the range of Ksucc sites SILAC ratios (H/L) in
each individual protein. The blue line (right y axis) shows SILAC ratio fold of changes among
the Ksucc sites in each individual protein (the maximum SILAC ratio (H/L) divided by the

minimum SILAC ratio (H/L) ).

Supplemental Fig. S2. Illustrations of the top ten enriched metabolic pathways from the
KEGG database. Each individual figure is drawn by using DAVID software. Below the
pathway map, all the enzymes that participate in each pathway are listed with weblinks that
provide information. Identified succinylated proteins are listed in red (presented with DAVID
gene names). In addition, the detailed explanation of KEGG Pathway Maps in the figure can be

obtained from http://www.genome.jp/kegg/document/help pathway.html. A. Ribosomal RNAs

and ribosomal proteins. B. Purine Metabolism. C. Aminoacyl-tRNA biosynthesis. D. Glycolysis
and gluconeogenesis. E. Pyrimidine metabolism. F. Pyruvate metabolism. G. Pentose phosphate
pathway. H. Citrate cycle (TCA cycle). I. Glutathione metabolism. J. Fatty acid biosynthesis.
Supplemental Fig. S3. The complete Ksucc interaction network was obtained from the STRING
9.05 database with confidence score >0.7, and visualized in Cytoscape. The resulting interactome
had 403 nodes and 5,624 edges. The top 7 highly interconnected clusters identified by MCODE
are shown in different colors (see also Fig. 5 for detail).

Supplemental Fig. S4. Profiling of E. coli lysine acetylome (related to Fig. 6). A. The total
number of lysine-acetylated sites per protein. B. The sequence motif surrounding the acetylated

lysine residue generated by iceLogo software.



Supplemental Fig. S5. Distribution of the SILAC ratios of Kac sites. A. The peptide
intensities (y-axis, summed precursor-ion intensities of each peptide derived from MaxQuant) of
the quantifiable Kac peptides in relation to their logz Ratio(H/L) (x-axis) between high- and no-
glucose media. Blue: -6 < logz Ratio (H/L) < -1, green: -1 < log2 Ratio(H/L) < 1, red: 1 < log
Ratio(H/L) < 6. B. Distributions of the SILAC ratios of acetyllysine sites between high- and no-
glucose media. The y-axis represents the number of Ksucc peptides in each category.
Supplemental Fig. S6. The distributions of normalized SILAC ratios of Ksucc over Kac.
The normalized ratio of Ksucc (logz H/L) over Kac (logz H/L) of the peptides that contain both
Ksucc and Kac modifications at the same lysine residue.

Supplemental Fig. S7. The SILAC ratio distribution of quantifiable E. coli proteins.
Histogram showing the distribution of the SILAC ratios of E. coli proteins in high-glucose
(Heavy) over no-glucose medium (Light). The y-axis represents the number of proteins in each

category.



SUPPLEMENTAL TABLE LEGENDS

Supplemental Table S1. List of identified Ksucc peptides. A. All identified Ksucc peptides. B.
Ksucc peptides identified only in cells grown in Heavy (high-glucose) medium. C. Ksucc
peptides identified only in cells grown in Light (no-glucose) medium. D. Quantifiable Ksucc
peptides. E. Ksucc sites with absolute stoichiometries in Light (no-glucose) medium and Heavy
(high-glucose) medium.

Supplemental Table S2. KEGG pathway enrichment analysis of lysine-succinylated
proteins.

Supplemental Table S3. Gene Ontology (GO) analysis of lysine-succinylated proteins. A.
Succinylation-enriched  biological processes (BP). B. Succinylation-enriched cellular
compartments (CC). C. Succinylation-enriched molecular functions (MF).

Supplemental Table S4. Enrichment analysis for Pfam domains of lysine-succinylated
proteins.

Supplemental Table S5. Protein interaction networks of succinylated proteins using the
STRING database by MCODE. The top 14 MCODE networks are listed.

Supplemental Table S6. List of identified Kac peptides. A. All identified Kac peptides. B.
Kac peptides identified only in cells grown in Heavy (high-glucose) medium. C. Kac peptides
identified only in cells grown in Light (no-glucose) medium. D. The list of quantifiable Kac
peptides. E. The list of Kac peptides and their calculated stoichiometries in Light (no-glucose)
medium and Heavy (high-glucose) medium.

Supplemental Table S7. List of protein quantification results.

Supplemental Table S8. List of sites quantifiable for both Kac and Ksucc. Column A:

Normalized Kac SILAC ratio (H/L). Column F: Normalized Ksucc SILAC ratio (H/L) Column



J: The ratios of the normalized Ksucc (H/L) divided by the normalized Kac (H/L) in the same

peptide sequence bearing either an acetyllysine or a succinyllysine residue.
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Supplemental Figure S2 A
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List genes are shown in red
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Supplemental Figure S2 C

Pathway:Aminoacyl-tRNA biosynthesis
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Supplemental Figure S2 D

Pathway:Glycolysis / Gluconeogenesis

Pathway information generated by KEGG. Stop Blinking
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2.3-bisphosphoaglycerate-dependent phosphoaglycerate mutase
2.3-bisphosphoaglycerate-independent phosphoglycerate mutase
6-phospho-beta-glucosidase ascB
6-phospho-beta-glucosidase bglA
6-phospho-beta-glucosidase bglB
6-phospho-beta-glucosidase

6-phosphofructokinase isozyme 2

6-phosphofructokinase: 6-phosphofructokinase isozyme 1
Acetyl-coenzyme A synthetase

Aldehyde-alcohol dehydrogenase

Aldose 1-epimerase

Dihydrolipoyl dehydrogenase

Dihydrolipoyllysine-residue acetyltransferase component of pyruvate dehydrogenase complex
Enolase

Ethanolamine utilization protein eutG
Fructose-1.6-bisphosphatase class 1
Fructose-1.6-bisphosphatase class 2

Fructose-bisphosphate aldolase class 1
Fructose-bisphosphate aldolase class 2

Glucokinase

Glucose-1-phosphatase

Glucose-6-phosphate isomerase

Glucose-specific phosphotransferase enzyme 11A component
Glyceraldehyde-3-phosphate dehydrogenase A

PTS system arbutin-, cellobiose-, and salicin-specific EIIBC component
PTS system glucose-specific EIICB component

PTS system maltose- and glucose-specific EIICB component
Phosphoenolpyruvate carboxykinase [ATP]
Phosphoglucomutase

Phosphoglycerate kinase

Probable phosphoglycerate mutase gpmB

Pyruvate dehydrogenase E1 component

Pyruvate kinase |; Pyruvate kinase

Pyruvate kinase 1l: Pyruvate kinase
S-(hydroxymethyl)glutathione dehydrogenase
Triosephosphate isomerase
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Aspartate carbamoyltransferase catalytic chain; Aspartate carbamoyltransferase
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DNA polymerase |
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Supplemental Figure S4
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Supplemental Figure S5
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Supplemental Figure S6
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Supplemental Figure S7

1094 quantifiable proteins

Median ratio :0.0§1

Log2 (Ratio H/L)



	Supplemental KsuccText Final MCP_M113.031567 2013.11.3
	Ksucc Supplemental Figures Final MCP_M113.031567 2013.11.3
	Supplemental Figure S2-Final
	FigS1A
	ncifcrf.gov
	Pathway


	FigS1B
	ncifcrf.gov
	Pathway


	FigS1C
	ncifcrf.gov
	Pathway


	FigS1D
	ncifcrf.gov
	Pathway


	FigS1E
	ncifcrf.gov
	Pathway


	FigS1F
	ncifcrf.gov
	Pathway


	FigS1G
	ncifcrf.gov
	Pathway


	FigS1H
	ncifcrf.gov
	Pathway


	FigS1I
	ncifcrf.gov
	Pathway


	FigS1J
	ncifcrf.gov
	Pathway



	Resubmission Supplemental Figures Final


	cwMDI5NzUwJnNvdXJjZT1rZWdnAA==: 
	InnerPage: 
	CBBLK: ON
	B1: 
	B2: 


	00NzAwMzEyMzImc291cmNlPWtlZ2cA: 
	InnerPage: 
	CBBLK: ON
	B1: 
	B2: 


	cwMDI5NzQxJnNvdXJjZT1rZWdnAA==: 
	InnerPage: 
	CBBLK: ON
	B1: 
	B2: 


	cwMDI5NjYyJnNvdXJjZT1rZWdnAA==: 
	InnerPage: 
	CBBLK: ON
	B1: 
	B2: 


	cwMDI5Njc1JnNvdXJjZT1rZWdnAA==: 
	InnerPage: 
	CBBLK: ON
	B1: 
	B2: 


	Q3MDAyOTcxNSZzb3VyY2U9a2VnZwA=: 
	InnerPage: 
	CBBLK: ON
	B1: 
	B2: 


	cwMDI5NjY0JnNvdXJjZT1rZWdnAA==: 
	InnerPage: 
	CBBLK: ON
	B1: 
	B2: 


	00NzAwMjk2NjMmc291cmNlPWtlZ2cA: 
	InnerPage: 
	CBBLK: ON
	B1: 
	B2: 


	Q3MDAzMDk0MyZzb3VyY2U9a2VnZwA=: 
	InnerPage: 
	CBBLK: ON
	B1: 
	B2: 


	Q3MDAyOTY2OSZzb3VyY2U9a2VnZwA=: 
	InnerPage: 
	CBBLK: ON
	B1: 
	B2: 




