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Protein / peptide level quantification (either labeled or label-free) is routinely used in shotgun proteomics data analysis for

determining the abundance of proteins in a given sample. moFF \
Mass Spectrometry (MS) has been widely used for proteomics to quantify the absolute or relative protein expression levels
from different biological conditions.

Accurate and robust label-free quantitation is still a major challenge in the field of quantitative proteomics.

Label-free quantification based on precursor peak intensities (MS1) reliable due to its accuracy, efficiency & ease.

Primary goal is to evaluate open-source quantitation tools such as moFF (DOI:10.1038/nmeth.4075) and FlashLFQ

(DOI:10.1021/acs.jproteome.7b00608) within and outside the Galaxy-P platform and comparing outputs with MaxQuant
(DOI:10.1038/nprot.2016.136) .

Secondary goal is to implement these tools within the Galaxy-P framework.

Galaxy-P team has developed workflows for proteomics (identification of modified and unmodified peptides); /
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* Across all the samples, FlashLFQ and moFF quantifies approximately 400+ peptides more than MaxQuant.
* About 20+ peptides were uniquely quantified by moFF across all samples.
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proteogenomics (identification of variant peptides) and metaproteomics (identification of ‘metapeptides’ for taxonomy

and functional assignment). In all of these studies, quantification at the peptide-level is critical.
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METHODS

Four human cell lysate samples spiked with four proteins at different concentrations (20, 100 and 500 fmol) were

obtained. A sample without spiked-in proteins functioned as a negative control.

These proteins were labeled in the protein search database as ABRF-1 (Beta Galactosidase from Escherichia coli ),
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* For evaluating the accuracy of quantified results, we observed the fold

ABRF-2 (Lysozyme from Gallus gallus), ABRF-3 (Amylase from Aspergillus niger) and ABRF-4 (Protein G from ~ > . change between the spiked-in proteins. o e tmol:100 fmol

Streptococcus). §4'j . * We compared three sample ratios (500 fmol with 100 fmol, 500 fmol § y

The database search was done using Andromeda search engine within MaxQuant. The tabular output (msms.txt) file g 3.5 with 20 fmol and 100 fmol with 20 fmol). E 12

was used as the peptide identification file for evaluating the quantification tools. _;E) 2; * For evaluation purpose, the Sum of squared errors (SSE) was used for é 12

The parameters (RT window and Tolerance) were kept similar for all the three tools for evaluation purpose. § 2 . fold change estimation. E 6 " o

moFF and FlashLFQ is installed within the Galaxy-P Platform. Tests were conducted both, within and outside the E L5 * The initial outputs comparing all ratios from this dataset estimates ; 4

Galaxy-P platform. % 0; that MaxQuant with MBR gives more errors compared to FlashLFQ 7 (2) ; a ;
Outputs generated from moFF and FlashLFQ were compared with the MaxQuant. 0 and moFF. FlashLEQ Hlashl f 2 moklimean: mokk w/ MaxQuant Maxteant
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Where,

S = comparison (500 fmol:100 fmol, 500 fmol: 20 fmol, 100 fmol:20 fmol)
P = protein

Rps= Estimated ratio for protein P and comparison S

R = True ratio for comparison S

 For this dataset, the most accurate ratio was 500 fmol to 100 fmol

across all tools. FlashLFQ without MBR displayed higher SSE,
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whereas MaxQuant performed better. P

Where:
P = protein
R p,500:100— Estimated ratio for protein P and comparison 500 fmol to 100 fmol

*SSE=SUM OF SQUARED ERRORS
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The Galaxy-P team also uses Jetstream cloud instance (Indiana University) as part of a XSEDE Research

Allocation.



