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The Proteograph Analysis Suite Is an intuitive, scalable,

data informatics solution

PAS enables automated results generation
and intuitive, easy to interpret proteomics data visualizations

The Proteograph Product Suite provides
unbiased, deep, and rapid proteomics at scale

Assessment of the flow of genetic information through multi-omics data integration can
reveal the molecular consequences of genetic variation underlying human disease. Next-
generation sequencing (NGS) can be used to identify genetic variants, while mass
spectrometry-based proteomic analysis can be used to assess the proteome. Integration of
proteomics and genomics data requires many tools of which require complex workflows that
can act as a barrier for researchers. The Proteograph™ Analysis Suite (PAS) software
application, included in Proteograph™ Product Suitel, is a dedicated, cloud-based software
solution removes barriers for proteogenomics researchers by enabling processing,
analyzing, and visualizing proteomics data sets generated by liquid chromatography-mass
spectrometry (LCMS).
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Flgure 1. Proteograph Analysis Software (PAS) s a scalable on the cloud solution to integrate the data
analysis for the entire Proteograph Product Suite including the Proteograph Assay Kit, SP100 automation
instrument, and LCMS analyses.

Proteograph Analysis Suite enables a seamless journey

from raw data to biological insight

PAS includes an experiment data management system, analysis protocols, analysis setup
wizard, and result visualizations. PAS can support both Data Independent Acquisition (DIA)
and Data Dependent Acquisition (DDA) Mass Spectrometry workflows and is compatible with
variant call format (.vcf) files, enabling personalized database searches. To assess data
guality, PAS includes metrics for identified peptides and protein groups like peptide/protein
Intensities, protein sequence coverage, abundance distributions, and counts. Visualizations,
Including principal component analysis, hierarchical clustering, and heatmaps, allowing
identification of experimental trends. To enable biological insights, differential abundance
analyses results are displayed as volcano plots, protein interaction maps, and protein-set
enrichment. From data to insight, PAS provides an easy-to-use and efficient suite of tools to
enable proteogenomic data analysis for large scale proteogenomics studies.
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Fig ure 2. Data is seamlessly transferred from MS computer to PAS without manual intervention using the

AutoUploader tool in PAS. PAS features multiple tools addressing large-scale proteogenomics analysis, post-
acquisition QC and data visualization.

The PAS data processing, analysis, and visualization workflow

() 9 ()

Upload Data Start Analysis View Results

¥ ’ Settings Logout x & O [ Summary Results
'\ Analysis —_—
< H = MENERE X Q
Upload Progress PR
' MName -~ Date Modified Size Kimd
File upload in progress: (Time remaining: 00:00:02)
fileraw Analysis Protocol ) DDA DIA i . - R
il Peptide_MP.isv Oct 13, 2021 at 10:54 AM 655.9 MB TSY Document
[ System Provided DDA protoco | - UPO0005640 v ]
Queued files Uploaded files: il Peptide_Panel.tsv Oct 13, 2021 at 10:52 AM 146.7 ME TSV Document
De
il Protein_Group_NP.tsv Oct 13, 2021 at 10:53 AM 1 GE TSV Document
sl Protein_Group_Panel.tsy Oct 13, 2021 at 10:52 AM 322.BMB TSV Document
Exclude trol
Start C I

Figure 3. PAS workflow: (a) The AutoUploader tool automatically transfers raw LCMS data to your PAS account. (b) Raw DIA or DDA
LCMS data can be analyzed using pre-configured data processing pipelines.
(c) Processed data can be exported for further custom analysis.

QC tools enable assessment and assay performance monitoring

. . ) ) ) ) Protein G f ;
° Analysis Summar y | Analysis Metrics | QC Charts | Group Analysis | Analysis Output Files & p;c;t?;r; Rreoslijpl)ti Display Settings Process Control = Digestion Control =
G 336 SN20699 287 SN20699

----------------------------------

Controls Control oy ~ 5 s
C 30 @ L O 273 ®
o o
: 0\ PO, : \
S 5]
_________________________ L
é 32 L] ;-Eg 266 =rueos L CEPECECTCEeresy SEEereet
MS Instrument Color By: Start Date End Date Control Limits Limits Exclusion Calculate Annotate Reports E QQ \
304 259 =

unknown FSN20699 Default - 5112021 6/22/2021 Calculated - J41 M f E

& : @ £ &
Co & e 3 Q. S
o B o oy (@ P O S R Q S x
MS Instrument Control well P WHT YT W ¢ A % WG @ <8 3
A MPE Control = Mass Spec Control =
FSN20699 Process Control All Icarius 2021ms0210
L ] e
FSN20699 Digestion Control BT carius 202Ims0210
p oy sl 0 S R . S O UG L O
FSN20699 Process Control All Icarius 2021Ms0211 S 5
= c
3 ° 3
) O 264 ° O 259 b4
FSN20699 MPE Control Cn carius 2021ms0211 o \ B
8 *—e z
O e PR - e
FSN20699 Process Control ATl carius 2021ms0214 § 26 § 252 L A—e-®
: : Y,
FSN20699 MPE Control cn Icarius 202Ims0214 ° o
FSN20699 Mass Spec Control H12 carius202Imso211 (v) Vv V) Vv Vv V) v v () v v L[| = ress=sesescesscesscccssseseses

27 items

Figure 4. Control results dashboard: (a) Toolbar to select or filter control data, and to define expected limits. (b) Summary of
control data for the selected analysis time frame. (c) QC charts with metrics for each control.

Data exploration and biological insights with PAS
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ldentify and explore variant peptides with the PAS Proteogenomic workflow

Proteogenomics workflow links genomic variants with the proteome

for variant peptide identification?

Build custom
peptide database

Use LC-MS data files and the custom

Human genome reference . 7
database to identify variant peptides

.CGAGTGTACGTTTATTATATTAAA...

database to generate a customized database.
e Search for variant peptides: Using the

User-provided genomic v: ariants
..CGAGTGTACGTTTETTATATTAAA...

In silico translation \
and digestion

Tryptic peptide
RVYVEYIK

search algorithm
in PAS.

" RVYVEYIK
4

Peptide Browser and interact with results with the
Proteogenomic
Data Explorer.

We present a comprehensive proteogenomic analysis software suite to enable user-friendly and reproducible

Conclusion multi-omics analyses of proteomic and genomic data at scale.
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° Build a custom peptide database: Use a custom
Browse and explore or sample-specific vcf to predict protein altering variants
el not captured in the canonical reference database. Variant
peptides are combined with the canonical reference

customized protein sequence database, search your
LCMS DDA data for variant peptides utilizing MSFragger

e Browse and explore your variant peptide
results: Review variant peptide results with the Variant
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Explore variant peptide results with the Variant Peptide Browser
and Proteogenomic Data Explorer

Figure 6. Variant Peptide Browser: Variant peptide search results are
N ; summarized in an interactive table and plots. The number of variant peptides per sample
) rE = are summarized as a bar plot. Further, proteins of interest are searchable, and you can
select a give protein harboring some variant peptide and explore the peptide intensity
R R differences between the reference and variant peptide across samples.
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‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ T - e T Figure 7. Proteogenomic Data Explorer: Browse how
““““““““““““““““““““ N . . . S . . T reference peptide and variant peptide data maps in genomic

nnnnnn — SRR space at nucleic acid/amino acid and protein resolution. Visualize
gene structure, protein domain information, and region information
’’’’’’’ I with respect to identified peptides.
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