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Comprehensive assessment of the human proteome remains elusive due to multiple forms of a protein, each of which can Figure 1. K-means clustering and COPF’s proteoform score indicate [ corr ] |
serve distinct functions, arising from alternative splicing, allelic variation, and protein post-translational modifications. that there are 204 protein with significant clusters inferring potential ! j
Characterization of the variable protein forms, or proteoforms, will expand our understanding of the molecular mechanisms oroteoforms. Filtering for specifically post-translational cleaved Sod b aeaitat 1 mmmmmmmmm
underlying disease, however identification of these variable forms requires unbiased protein coverage at sufficient scale. proteoforms with Wilcoxon’s rank test infer that there are 18 of such - 1
Scalable, deep, and unbiased proteomics studies have been impractical due to cumbersome and lengthy workflows required type of proteoform. Of these 18, 4 were able to map to known S -
for complex samples, like blood plasma. Here, we demonstrate the power of Proteograph™ Product Suite in a proof-of- proteoforms. '
concept proteoform analysis of 80 healthy controls and 61 early-stage non-small-cell lung cancer (NSCLC) samples to infer 2 et e o
proteoforms derived from alternative gene splicing or post-translational cleavage. 4100 postsnstons

Protein-protein
interactions (PPI)

Post-translational
modification (PTM)
Covalent changes

RNA processing

Proteoforms are critical to : RS o N and modifications Figure 2. Fc_)ur ca.n.didate clgsterg were _able to map to know proteoforms,.and aII_four candidates have known role in cancer, some even specifically In Iung cancer. To compare
. polyadenyiaton Allerative Qo 09 proteoform intensities, peptides intensities from proteoforms were combined using MaxLFQ. Of the 18 post-translational cleavage candidates, 6 candidates have significant
Undel’standlng human Transcription + A eding codons differentially expressed proteoform abundance between Healthy control and NSCLC samples, 3 of which have known proteoforms (POCOL4, ITIH2, COL18A1). All peptides of the
health d di ttrttpt — ¢ 9 proteins were also combined to produce protein intensity for comparison.
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e ‘ A) C4A has two clusters. Cluster 2 is located in the C4d region of the protein. Elevation ok 200212 paused - 0IRES padsed - 5000
; g £ o T R— %’ of C4d has been shown to be diagnostic of lung cancer?. Cluster 1 and 2 of C4A have RLIR %* ' :% *
? 2 opposite differential abundances, while protein abundance is upregulated in healthy | g + A
control. We would not observe C4d down regulation at the protein level. Map to known C4d-A proteoform S
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_ B) Cluster 1 of VWF is mapped to the von Willebrand antigen region. This proteoform 4 s
Proteograph solution has been shown to be elevated in NSCLC patient with poor prognosis3. However, we | L J00 0 00 . ‘ + f$+ +
observe no significant differential abundance at any level. i e
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e C) Cluster 1 of ITIH2 is downregulated in NSCLC while there is no difference in cluster 2 oo | prooom? P iova
> g% . ‘te Dmewon SN s g = and protein level. Down regulation of ITIH2 has been shown to be associated with B ke
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observed this down regulation if we analyze differential expression at the protein level, IR R RS N 11
but the phenomenon is present in cluster 1. *
Proteoform inference methods Sample collection Pmreo;:teome analysis oy D) Cluster 2 of COL18A1 is mapped to the endostatin region. Endostatin has been D coL1sa1 st 00242 a0 007
We implemented COPF' with minor adjustments and additional Assay LC-MSMS - analysis shown to treat NSCLC in combination with radiation®. Cluster 1 of COL18A1 is Il Z?ZE+ $+ $+
ﬁ|tering steps. Pearson correlation was calculated for pairwise Prétem‘_ﬁ downregulated in NSCLC while there is no difference in cluster 2 and protein level Mapt::knownendostatin | i
peptides using logged intensity of the peptides across samples. K- Plasma between healthy and NSCLC. protectorm R
means clustering was then applied to the correlation matrix to group ,il Heathy AL
peptides into cluster/proteoforms. Proteoform score and p-value was Proteograph —pSpectronaut ]
calculated according to COPF. Of the proteins with potential e Conclusions References
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