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Filling the gaps: multi-experiment de novo tag integration for confident
top-down protein characterization in OmniScape
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MS2? ECD data were acquired for CA Il precursor charge
states z = 31+, 34+, and 37/+. While individual charge
states yielded incomplete and only partial overlapping
sequence tags, combining the experiments generated

Figure 2 illustrates the improvement in top-down
homology searches achieved by generating sequence
tags from multiple experiments. For this sequence
region, the integrated analysis increased the

In addition to combining data from different charge
states, complementary fragmentation methods were
applied to histone 3.1 using the timsOmni platform.
Figure 4 highlights a multimodal de novo sequencing

Introduction

» Top-down mass spectrometry (TD-MS) enables direct

analysis of intact proteoforms; however, de novo longer composite sequence tags. This integration alignment bit score by ~57%, from ~35 to 55. workflow for H3.1 that leverages these complementary
interpretation of tandem mass spectra remains substantially improved the total sequence coverage (SC) datasets.
challenging due to spectral complexity, diverse increasing it from approximately 29% to 45%. Lo H3.1EIDISC 39.7%]

. . . MARTKQTARK STGGKAPRKQ LATKAARKSA PATGGVKKPH RYRPGTVALR
fragmentation behaviour, incomplete sequence ret: 220 Q[MLK]FRTLNFNAEGE 234 EIRRYOKSTE LLIRKLPFOR LVREIAQDFK TDLRFQOSSAV MALOEACEAY

HE R . LVGLFEDTNL CAIHAKRVTI MPKDIQLARR IRGERA

coverage, and instrument-dependent factors.
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combining MS" spectra enhancing downstream local @D vatabase local alignment search with LYRA S D D IRERCTEREL LA TATL B LR TR . | | -
— . WGYCKHENGPEHWHKD Fig. 4 Comparison of sequence tag alignments highlighting

alignment searches (LYRA) resulting in improved ref:
protein identification.

Fig. 2 Comparison of sequence tag alignments highlighting
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the improvement of homology search performance.
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the benefit of combining multiple experiments leading to

LYRA: higher-length and better-scored matches.

Alignment |
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Methods -
» The advanced de novo workflow was implemented in
C++ incorporating the OmniWave™ deconvolution
algorithm. Averagine-based isotopic distributions
were identified and used to construct a spectral

Summary
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MS-BLAST bit scores quantify alignment significance

using a database-independent, log-scaled measure, - -
with higher scores indicating matches that are less w = I I _ I
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N N

231 [SC 22.3%]

MSHHWGYGKH NGPEHWHKDF PIANGERQSP VDIDTKAVVQ DPALKPLALV
YGEATSRRMV NNGHSFNVEY DDSQDKAVLK DGPLTGTYRL VQFHFHWGSS
DDOGSEHTVD RKKYAAELHL VHWNTKYGDE GTAAQQPDGL AVVGVELKVG
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graph. Sequence tags were evaluated using PLLESVIWIV LKEPISVSSQ QMLKFRTLNF NAEGEPELLM LANWRPAQPL BLAST scoring treats isobaric sequence segments as 22 l I l I I I I 22 I B B I I I
: : : KNRQVRGFPK , ,
composite scoring metrics that account for both the 134 1C 32.3%] gaps or mismatches, alignment scores are reduced. 20 0
qua“ty and Slgnlflcance of fragmentatlon features. MSHHWGYGKH NGPEHWHKDF PIANGERQSP VDIDTKAVVQ DPALKPLALV LYRA incorporates isobaric segments as valid 80 80
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> Algorithmic performance was evaluated using DDQGSEHTVD RKKYAAELHI, VHWNTKYGDF GTAAQQPDGL AVVGVFLKVG matches, IMmproving allgnment sensitivity (Flg. 3).
. . DANPALQKVL DALDSIKTKG KSTDFPNFDP GSLLPNVLDY WTYPGSLTTP Fig. 5 Bit Score and SC% overview for CAll and H3.1.
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spectral graphs were submitted to local alignment N : O ] | O e sequence tags, d sequence gaps,
_ ) ) L. Multi-experiment de novo tags alignment Z~10 sec : : , : :
searches using LYRA in an integrated workflow within A R AL 4208 bis and improving de novo sequencing
OmniScape. Multi-experiment 231 + 734 + 237 [SC 44.6%] MS-BLAST: FRTLNFNA EGEP EL LMLA 22.00 bits performance.
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YGEATSRRMV NNGHSFNVEY DDSQDKAVLK DGPLTGTYRL VQFHFHWGSS . . . T : :
DDOGSEHTVD RKKYAAELHL VHWNTKYGDF GTAAOQPDGL AVVGVELKVG Fig. 3 Comparison of sequence tag alignments highlighting LYRA Mmproving top-down homology
DANPALQKVL DALDSIKTKG KSTDFPNFDP GSLLPNVLDY WTYPGSLTTP the LYRA isobaric seament identification (in areen) leadin : : :
PLLESVTWIV LKEPISVSSQ QMLKFRTLNF NAEGEPELLM LANWRPAQPL J (ing ) 9 searches by aCCOUﬂtlﬂg for isobaric

KNRQVRGFPK to higher-length and better-scored matches.

regions.
Fig. T A) De novo sequence tag generation and B1) LYRA

alignment results for individual MS? ECD data vs B2) Multi-
experiment de novo tags alignment on CA |l sequence.

De novo sequencing in OmniScape
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