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Figure S1. Mass spectra for the analysis of 1-aminopentan-2-ol, 1-aminopentan-3-ol, and
5-amino-2-pentanol. High resolution MS1 spectra of (A) 1-aminopentan-2-ol (B) 1-aminopentan-
3-ol and (C) 5-amino-2-pentanol before and after the chemical reactions with periodate and
methoxyamine.
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Figure S2 Schematic workflow and mass spectra for the analysis of collagen 5-Hyl peptide
(A) Experiment workflow to evaluate the reaction efficiency through digested calf collagen protein.
(B) MS2 fragmentation (left) and MS1 precursor (right) spectra of the collagen tryptic peptide
“‘GFPGTPGLPGFKGIR” with no reaction (top panel), periodate oxidation reaction (middle panel)
and methoxyamine conjugation reaction (lower panel). ‘hy’ on proline indicated hydroxyproline
modification with mass shift of "O". ‘hk’ on lysine indicated original hydroxylysine modification with
mass shift of "O". ‘ox’ on lysine indicated oxidized hydroxylysine modification with mass shift of
“C(-1)H(-5)N(-1)O” and neutral loss of “H(2)O”. ‘hy’ on lysine indicated methoxyamine conjugated
oxidized hydroxylysine modification with mass shift of “H(-2)O” and neutral loss of “CH(5)NO”. **’
indicated a neutral loss signal.
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Figure S3. Proposed MS/MS neutral loss fragmentation mechanism of 5-Hyl peptide ion.
(A) Oxidized 5-Hyl containing peptide. (B) Oxidized 5-Hyl containing peptide with methoxyamine
conjugation.
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Figure S4. MS/MS spectrum comparison of D;- or H;- methoxyamine conjugated peptides
with in vivo HMGN1 5-hydroxylysine modified peptide as example. (A) Methoxyamine
conjugated peptide. “*” indicated the neutral loss signal of CH(5)NO. (B) Ds;-Methoxyamine
conjugated peptide. “*” indicated the neutral loss signal of CH(2)D(3)NO.
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Figure S5. Schematic workflow and replicate analysis of 5-Hyl proteins with enzyme
overexpression. (A) Experiment workflow to validate 5-Hyl protein abundance changes through
biotin hydrazide and streptavidin blotting. (B) Biological triplicate analysis of streptavidin blotting
on nuclear lysates with or without periodate oxidation followed by biotin hydrazide conjugation.
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Figure S6. Venn diagram comparison of hydroxylysine between this study and previous
study. Data included the identified 5-hydroxylysine modification sites in this study and
annotated in the Uniprot database (http://www.uniprot.org) and hydroxylysine modification site
identified in Cockman et al.
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Figure S7. Example mass spectra for the identification of histone 5-Hyl peptides. ‘Hy’
indicates methoxyamine-conjugated oxidized 5-Hyl modification. *’ indicates the neutral loss of
methoxyamine conjugated oxidized 5-Hyl modification. ‘ac’ indicates acetylation.
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Figure S8. Statistical analysis of label-free quantification of 5-Hyl peptides. Volcano plots
and statistical analysis of the label-free quantification of 5-Hyl sites mediated by the expression
of (A) long form flag-JMJD6 expression or (B) short form flag-JMJD6 overexpression. Statistical
analysis was performed with two-samples Student’s T test with the permutation-based FDR cutoff
of 0.05.
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Figure S9. Motif enrichment analysis of 5-Hyl sites identified from the nuclear lysates of
control cells or cells overexpressing either short or long form of JMJD6.
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Figure $10. Schematic workflow of the chemical pulldown assay for Western blotting and
input Western blotting for selected proteins. (A) Experiment workflow for chemical pulldown
assay and (B) Western blotting of the inputs of all the experiment groups.
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Figure S11. Mass spectra for the identification of 5-Hyl peptides on selected proteins. ‘Hy’
indicates methoxyamine-conjugated oxidized 5-Hyl modification. *’ indicates the neutral loss of
methoxyamine conjugated oxidized 5-Hyl modification.



