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¢ Evaluate multimodal Omnitrap™ (MS%MS3) workflows for rapid top-down

eXd MS? and MS? of H4(Kac)6 (13+)

PrOtEOform iden tification Fragment ion types

proteoform identification and high-coverage amino acid sequencing of intact 300 N-term. Ma Hp M
. C-t .
proteins. ‘2/ Histone m erm. Bx WY mz
% : : _ : H H : i : AcetylTransferase . MS2 MS3
X P.reC|ser Ioca!lze Post trz.;\nslatlonal mf)dlflcatlor.\. (P'!'M) sites on mtfa\ct Unmodified . iyl QO Isolation S S < H4K5acK8ack12acK16ack20acKddac — (13+) Sequence coverage
histone proteins, capturing co-occurring modifications and resolvin intact histone H4 - ECD CID 333 33333 73883 33030 00030 00o3” = R ECD 89.1 %
R =117 =111 =11 =1 11117 117111 111 =111 11117
Positional isomers. LD Acetyl-coA 40'_ SGRGK GGKGL GKGGA KRHRK VLRDN IQGIT KPAIR RLARR VKR EID 94.1 %
o SBCiy vs i I R
. Tecn | T YEETR GVLKV FLENV IRDAV TYTEH AKRKT VTAMD VVYAL Combined 0
Introduction Ratio histone:AcCoA:p300: 20:100:0.1 0{ECD — Q2 isolation "EEEE E_EEE EeEec “"Eec  EeeeE ebbee  EEeFE —-Eeb - 100 %
Incubation 1h in 50 mM HEPES, 0.1 mM EDTA and 1 mM DTT; Reaction 24 e 100 ms cou-1=100ms 3
quenched with 10% (v/v) of FA. i 0.1- GG
+» Biological context: Histone proteins carry dense array of PTMs ' *H4K5acK8acK12acK16acK20acK31ac — (13+)
. . p300 is known to targets several lysine residues on the H4 . _805 807 - o oD, oo oo N
that orchestrate chromatin structure and gene expression. N-term. tail (primarily K5, K8, K12, and K16)[4]. 0- ' 0.0 et e 334 3949493 37374 34353 S--3a a-ad B ECD 87.1%
. . . . 41EID 2] Q8 accumulation !xis SGRGK GGKGL GKGGA KRHRK VLRDN IQGIT KPAIR RLARR ) 91.1 %
Their spatial patterns, not merely their presence, drive & ] aceut=s00ms ,/ EELe BEubBEe “ woe v cre coen oo o o5 beonlE E ECD-¢CID 89.1 %
mr.t= ms P 11 -1 =M 1" -1 = -1__ 1717 -1 = | 11_ *
. . . . . o . . A\ T = A =111 - | = o | - 4474 = CID
functional outcomes and are frequently disrupted in disease. In vitro acetylation reaction with p300 > 2- 1- SEEER GVIXY FLENY IRPAY SYTEE AKRKT VIAWD VUYAL : <o EE 99 %
c =
Nucleosome ZS-W 8 o] ol 4 N =
16+ < 2 _ EC D_RC I D RCI D Freq. excit. = 72 kHz GG
H . HPP— H Amp. excit. =210 mV
Analytical challenge: determining the presence and exact location of PTMs o1 s | aces = adome R¥ID » exci =210mV % H4K5acK8acK12acK16acK31acK44ac — (13+)
on intact prOtEinS remains Challenging, especially when isomers (Same m/Z) \‘9;15- 14+ 1 A E=30eV 0.2 SGR.E"‘.;._G.E"‘.!?‘E I_qul_clggl_qultzigl VL 33333333 739833373 03 "2 T2 __ 70307733 o o0 oo ) 86.1 %
are involved[1] ® 104 134 SGRGK GGKGL GKGGA KRHRK VLRDN IQGIT /[KPAIR RLARR GGVEKR ISGLI EID 91.1%
' g 0.11 B ECD-CID___ ELRRA
Complementary fragmentation: Combining electron- and collision-based s 12+ 1" cID Freq sxci, = 672 iz i B s B e T T I s M B 5 CID
] — _ . . R o Amp. excit. = 350 mV y YEETR GVLKV FLENV IRDAV TYTEH AKRKT VTAMD VVYAL KRQGR TLYGF Combined 99 (y
dissociation in one device broadens sequence coverage and enables residue- O - cout= s buration = 10ms | (), - —EEEE ECEEE  EEEEC T EEC  EEEEE EEEEE  EEESE “-EEE  EEEE. E---E o
e - _ 650 750 850 950 1050 500 1000 19200 3
level discrimination of PTM positional isomers|2]. GG (Error of 5-6 ppm and intensity deviation of 0.15).
R m/z
. . . . — i
This study: We deploy eXd MS?/MS? on the new timsOmni platform to localise < 20 "
i - i i i i 2 40 N : . : : : : :
multiple and co-occurring lysine acetylations on histones H3/HA4. 5 : 500 / 1000 1500 %~100% amino acid sequence coverage achieved using eXd workflow, enabling residue-level PTM mapping of
- ' m/z
0 0 e AWMU W Akl
) ; 700 710 720 860 870  880--"89 Complex proteoforms.
m/z m/z
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Mass spectrum reveals H4 proteoforms bearing
1 to 7 acetylations following p300 treatment (1h)

timsOmni™ integrates TIMS-Q-TOF with a
Omnitrap™ platform for advanced top-down

proteomics(3]. Site-Specific Monoacetylation of H3.1 at K14 by GCN5 and PCAF
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Data processing

Enzymes GCN5 and PCAF are highly specific and K14 is identified as acetylation site for H3.1(Kac),
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**For lower acetylation states (Kacl—Kac4), acetylation preferentially targeted N-tail lysine residues (K5—K16).

Conclusion

Multimodal MS" (eXd) on the timsOmni™ platform
enables residue-level mapping of co-occurring lysine
acetylations on intact histones H3.1 and HA4.

Nearly ~100 % sequence coverage is achieved.

For heavily acetylated H4, we confidently localized up
to 7 acetylation sites using combined MS*’MS?
strategies, with consistent results across charge states.

Monoacetylated H3 proteoforms from GCN5 and PCAF
treatments were also characterized, confirming enzyme
specificity (e.g. H3K14ac).
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