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Supplemental Figure 1: Sample preparation and standard for DI-MS. (A) View of stage tips used for
multi-channel sample preparation of histone samples. The tips contain a layer of Porous Graphitic
Carbon (PGC, HypercarbTM, Thermo) and the plate holders are designed to allow collection of the
eluate in 96-well plates. (B) View of the rotor used for drying 96-well plates (the centrifuge can work as
SpeedVac), but also to perform stage tipping to up to 4 plates. (C) Chromatogram view of a DI-MS
acquisition of digested BSA (1 pg/pl). The method is simple data-dependent acquisition (DDA) normally
used for any proteomics experiment, programmed to perform a full MS scan (average 10 microscans)
followed by an undefined number of MS/MS events. The longer the cycle the more the signals suitable
to be selected for fragmentation. (D) Full MS scan of the BSA peptides detected by DI-MS using the
DDA method. (E) Sequence coverage of the BSA using the described DDA method in DI-MS.
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Supplemental Figure 2: Estimation of injection reproducibility of the TriVersa NanoMate. (A)
Screenshot of the electrospray current plot generated by the Advion software controlling the
TriVersa NanoMate. The experiment is repetitive injections of the BSA; when the instrument
switches on the voltage it is possible to observe a spike in the ion current, which is then stabilized at
around 150 nA until the injection is completed. (B) Quantification of the selected peptide of histone
H3 KSTGGKAPR (aa 9-17) modified with a trimethyl group on the lysine residue 9 (H3K9me3). The
analysis corresponds to 104 samples ran as unassisted queue.
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Supplemental Figure 3: Reproducibility of DI-MS and LC-MS. (A) Three injections of our custom synthetic

peptide library acquired using DI-MS. (B) Overlay of the three spectra acquired using DI-MS. (C) Three
injections of the library using LC-MS. (D) Overlay of the three chromatograms.

A

Direct injection

526.
1009 551 98 720.87
80 517.29 574.33
El 636.82
607 761.86
3 706.86
203 510.28 = 77444
127614 832,46
204 l 357.08 392.90 441433'28 } \ i l |s30.46
S W M 1| L ALl | eres2
100+
80 517.29 | 53330
E| 557.98 720.87
605 59035 636.82
404 276.14 510.28 706.86 825. 45
204 392 90 ot
Bl 357.08 482.27 l Ji \ \
N \ Hu i Ll L oo
1004
804 517.29 | 533.30
El 720.87
604 59035 63682
3 > 761.86
407 276.14 510.28 706 86 825.45
203 26290 489.28 840.45
el ‘3‘57'?'8\‘ , \"m‘ 4?1"09‘\ .ut L 1 M‘ ! ‘ MH l‘ \ M“.‘.??Z'?G‘g?? 50
300 400 500 600 700 800 900
m/z
100+ 3191870 3191870
80
1 526.3110
603
0] 533.3188
E 310.7328 5328058 5673444 6668781 475.2820
20 244.1188 L
3 590.3710 1188 lﬁ‘.
o JLIA L ‘MIML..MMWMMLIIIHJ-. Al AL L. o e ent N
3191870 319.1870
100+
80
3 403.7468
60 526.3105
403 2333185 524.2974
B (5242074 7618855 ) 2000 666.8774 391.284
] J‘ 590.3710
oLt ‘. 319.1869
100; 319.1869
80
607
] 526.3104
3 pasa1a4 475.2817
1 524.2978
207 l J} k [P TOL884T 5673445 6668781 L 301.2850
1 588.3681
o L b b ks ) 1 45255 I e
fﬁrﬁwﬁwﬁhﬁwﬁhﬁwﬁwwﬁwﬁ
0 5 10 15 20 25 30 35 40 45 50 55

Time (min)

Direct injection
Overlay of the 3 replicates

400 500 600 700
miz

LC-MS
Overlay of the 3 replicates

800

900

100+
go—f
so—f
70%

60

30 35
Time (min)




Supplemental Figure 4: MS/MS spectrum of the QC peptide. Manual annotation of fragment MS/MS
ions obtained by HCD fragmentation of the intact QC peptide (underivatized and undigested). Only the
theoretical masses labeled in the image were annotated, and only the singly charged ions.
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Supplemental Figure 5: Example of DI-MS acquisition of endogenous histone peptides. (A) Full MS
window of the DI-MS scan event detecting the modified forms of the histone H3 peptide KSTGGKAPR (aa
9-17). The sample was prepared using peptide N-termini derivatization. (B) View of the same peptides
acquired using LC-MS. (C) Example of the m/z values of the histone H3 peptide KSAPATGGVKKPHR (aa
27-40). The figure shows that multiple isobaric forms are present, requiring the discrimination of up to four
different forms (example in red) with the same mass by MS/MS.
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Supplemental Figure 6: MS/MS of the histone H3 peptide aa 27-40 with three methyl groups. (A) MS/MS
spectrum of the peptide derivatized using N-terminal propionylation. No useful b ions are present in the
spectrum to discriminate the 4 isobaric forms. (B) Same peptide not derivatized at the N-termini. The ion b2
can be used to discriminate the relative abundance of the four isobaric species. (C) Theoretical fragment
ions (only b series) of the four isobaric forms not derivatized with propionylation at the N-termini.
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Supplemental Figure 7: Full MS window and targeted SIM MSX acquisition. (A) A representation of the
Full MS window acquisition method. The ions selected at each scan are a narrow m/z range including all
the modified and unmodified states of a specific histone peptide sequence. (B) The targeted SIM-MSX
acquisition selects individual peptide m/z. The cycle time is reduced because these ions are multiplexed 10
by 10, so each MS scan contains up to 10 different peptides. In each of the two methods, the ions are
temporarily accumulated in the ion routing multiple (IRM) before being injected in the mass analyzer, in this
case the Orbitrap.
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Supplemental Figure 8. Correlation analysis of quantified peptides in DI-MS vs LC-MS. Histones from
both brain (left) and liver (right) tissues were analyzed using the tSIM-MSX acquisition method with direct
injection and by “canonical” LC-MS analysis (DIA). The peptide quantifications had high correlations
despite the different biases of the two methods, e.g. hydrophobicity of peptides affecting chromatographic
retention in LC-MS mode.
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