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Supplementary Fig. S1: MS/MS and HPLC co-elution experiment to verify an H4K31mea, 

DNIQGITK+68PAIR. a MS/MS spectrum of HeLa histone peptide (top), synthetic H4K31mea 



peptide (middle), and synthetic H4K31cr peptide (bottom). b Extraction ion chromatograms of 

peptide (DNIQGITK+68PAIR) derived from HeLa histones (top), synthetic H4K31cr peptide 

(middle), and a mixture of both synthetic peptide with in vivo sample (bottom). c Extraction ion 

chromatograms of the peptide (DNIQGITK+68PAIR) derived from HeLa histones (top), synthetic 

H4K31ma peptide (middle), and a mixture of both synthetic peptide with in vivo sample 

(bottom). 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Fig. S2: Co-elution of H2AK95mea and H4K59mea was insufficient for 

validation. a Extraction ion chromatograms of a peptide derived from HeLa histones (top), a 

mixture of synthetic peptide H2AK95mea (NDEELNKmeaLLGK) peptide with a peptide, 

NDEELNK+68LLGK, derived from HeLa histones (middle), and a mixture of synthetic H2AK95cr 

(NDEELNKcrLLGK) peptide with the NDEELNK+68LLGK derived HeLa histones (bottom). b 

Extraction ion chromatograms of a peptide, GVLK+68VFLENVIR, derived from HeLa histones 

(top), a mixture of synthetic peptide H4K59mea (GVLKmeaVFLENVIR) peptide with the peptide, 

GVLK+68VFLENVIR, derived from HeLa histones HeLa sample (middle), and a mixture of 

synthetic H4K59cr (GVLKcrVFLENVIR) peptide with the peptide, GVLK+68VFLENVIR, derived 

from HeLa histones (bottom). Both Kmea and Kcr synthetic peptides co-eluted with peaks from 

HeLa sample. 



 

Supplementary Fig. S3: Ozonolysis of synthetic H2AK95cr peptide. Three peaks appeared 

in MS following O3 oxidation of a synthetic H2AK95cr peptide, NDEELNKcrLLGK (top). These 

corresponded to the unmodified, +28 Da, and +72 Da mass shifted forms of the peptide. Both 

the NDEELNK+28LLGK and NDEELNK+72LLGK peptides corresponded to the expected products 

of O3 oxidation of the crotonylated peptide. The MS/MS spectra of each of these peptides is 

shown as indicated. 

 



 

Supplementary Fig. S4: Validation of H4K59mea by ozonolysis. a MS/MS of 

GVLK+70VFLENVIR  peptide detected following O3 oxidation of a synthetic H2AK59mea 

peptide, GVLKMeaVFLENVIR. b MS/MS of a GVLK+70VFLENVIR peptide detected in O3 oxidized 

peptides that were derived from HeLa histones. 



 

Supplementary Fig. S5: Validation of site-specific anti-Kmea antibodies. Dot blot assays 

were used to assess specificities of the pan anti-H4K5mea a and anti-H3K18mea b antibodies. 

The H4K5mea peptide has the sequence CSGRGKmeaGGKGLGK where Kmea is 

methacryllysine. The H3K18mea peptide has the sequence CTGGKAPRKmeaQLATKAA where 

Kmea is methacryllysine. The control peptides for both differ in modification status of the central 

lysine residue where the modifications are abbreviated as follows: ac, acetyl; pr, propionyl; bu, 

butyryl; and cr, crotonyl. A H3K9mea peptide with the sequence CRTKQTARKmeaSTGGKAP 

was also used in testing anti-H3K18mea antibody specificity. The amount and identity of peptide 

spotted in each position of the membrane is indicated in the accompanying table (right). c HeLa 

cells were treated with 0, 1, 3, or 5 mM sodium methacrylate or 5 mM sodium crotonate for 24 

hours. Histones were acid extracted and subjected to western blot analysis. 



 

Supplementary Fig. S6: Deuterium labeled sodium methacrylate is directly incorporated 

into H2BK5mea. MS/MS spectra of H2BK5mea isolated from HeLa histones following 

treatment with methacrylate (top). MS/MS spectra of isotopic H2BK5mea isolated from HeLa 

histones following treatment with d-7 methacrylate (bottom). (*) indicate b and y ions with 5 Da 

mass shift consistent with incorporation of the isotopic metabolite. 

 

 

 

 

 

 

 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



Supplementary Fig. S7: Kmea peptide spectra matches.  

Annotated MS/MS spectra of Kmea sites identified through IP-HPLC-MS/MS using a pan anti-

Kmea antibody for enrichment of tryptically digested HeLa histone extracts. Fragment ions were 

annotated using MASCOT algorithm with the exception of H2BK108mea, which was identified 

and annotated using software developed in-house. D5-isotopically labeled peptides due to d7-

methacrylate cell treatment are indicated by the annotation (D5) in the peptide name. Not all 

ions are annotated for all spectra. 

  



 

Supplementary Fig. S8: In vitro screen of GCN5 and p300 for Kmea writer activity. The 

synthetic peptide consisting of the first 20 amino acid residues of the H3 histone, H3 (1-20) was 

incubated with the indicated acyl-CoA and recombinant enzyme in vitro. The samples were 

subjected to MALDI-TOF analysis to detect modified peptide forms. 



 

Supplementary Fig. S9: In vitro screen of MOF and HAT1 for Kmea writer activity. The 

synthetic peptides consisting of the first 20 amino acid residues of the H4 histone, H4 (1-20) 

was incubated with the indicated acyl-CoA and recombinant enzyme in vitro. The samples were 

subjected to MALDI-TOF analysis to detect modified peptide forms. 

 


