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Novel Aspect: A high speed and label-free quantitation strategy for high throughout
proteomics.

Introduction

LC-MS/MS is nowadays one of the most powerful methods for identifying proteins in complex
cellular mixtures. However, the bottleneck in current proteomics technology is characterized by
a relatively scarce amount of biomaterial as well as low throughput. Due to the complex
composition of proteome and incompatible low acquisition speed of MS, unfortunately, large
volumes of biomaterials with additional fractionation are prerequisite to enable profiling at low
abundant levels. In this study, we report a high-speed label-free quantitation strategy
combining with informatics tool, termed IDEAL-Q, towards comprehensive large-scale
proteomic profiling.

Methods

The THP-1 cell lysate was digested, desalted and directly analyzed by LC-MS/MS in a Q-Tof
premier mass spectrometry connected with nanoACQUITY Ultra Performance LC system. To
optimize the LC gradient, elution time was varied form 40 to 270 minutes. The mass
spectrometer data acquisitions were operated at data-directed acquisition mode with various
combinations of full MS scans and MS/MS scans. The resulting MS/MS data set was analyzed
using an in-house version of Mascot v. 2.2. Quantitative analysis was performed using a home-
built program, termed IDEAL-Q that determines the change of peptide amounts based on
extracted ion chromatogram (XIC) area.

Preliminary results

The strategy utilizes long LC gradient for protein identification and rapid LC-MS/MS for
quantitation. By extended LC analysis time to 270 minutes and MS/MS acquisition numbers for
the four most intense ions present in the full scan mass spectrum, comprehensive profiling can
be obtained with 4614 identified unique peptides corresponding 1342 proteins. However, the
use of extremely long LC gradient conditions and excess MS/MS acquisition numbers have its
limitations due to the increased peak widths, low sensitivity and increased mass spectrometry
scanning cycle time, which result in a deteriorated quantitation accuracy and reduced
sensitivity. Therefore, we also tested 40-minute LC-MS/MS and used IDEAL-Q quantitation
program for alignment with the 270-minute LC-MS/MS data. Using 0.5ug THP-1 tryptic digest
in duplicate 40 minutes LC-MS/MS, the IDEAL-Q label-free quantitation program successfully
identified 5733 peptides and 1647 proteins. Good quantitation accuracy can be achieved for
4686 peptides with standard deviation less than 0.3 (95% confidence level). We demonstrated
that the relative abundance of peptides across several states can be correlated by the
presented high speed strategy.
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