2021 42 A & 1% Vol.39 No.2
February 2021 Chinese Journal of Chromatography 112~117

HHEREEHR(T) - MARIF DOI. 10.3724/SP.J.1123.2020.08023

EREEHRAFSTHARER

x I, Bk, HmE-
(Rl RHE RSB R, 7R BRI 518055)

WE LT RS E A R4 2B AR T4 B A, v] LI 41 i A 4 40 rb i A T B 5 Fh 28 1 0B 47 4 1 A9 R T A E
WM B I IR . BEEEYE S H 51K B KBS & BT 2= 0 e oK, an el 76 fR 3R oy SRAR A9 25
o R S I A T PR A e T B AR B A A AT R X T R AR DGR AR 2 — R R B B 2
SO B AR S AT AL P | RS 4R TR B AT, SCALL b 4 AT R AR 10 AR LK R
18 B 2 A AT HOR UAS 1) — RIS i, E R 4E . (1) T Enl i | A S B ARl A9 28 H B2 A ol
AEFR Ty 5 (2) BT U s WA €3 55 BT B0 FH A v 3 e 2 1 BT A 5 (3) R R OB Ry A A R Y
T AN S B €A T AR B 4 B T B U S DR B A m AT I (4) TN T BE IR S M 4% ML~ > S iR
B2 2 KBRS M e o BeAh % s i et 8 1 T 2 4 T I A Pk R S & R AT R BT B 2, TS A
W858 e B B P AL 2R R AR 0B 25 Y HBERAL W R BABN B 1 L 24 5 BT R 6

SR B A B T 5 T 5 (0 s BE S AT AL 3

FE 5 %S . 0658 SCRRARISAD A X EHS1000-8713(2021)02-0112-06

Advances in high-throughput proteomic analysis
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Abstract . Proteomic analysis aims at characterizing proteins on a large scale, including their
relative abundance, post-translational modifications, protein-protein interactions and so on.
Proteomic profiling helps to elucidate the mechanisms of disease occurrence and to discover
new diagnostic markers and therapeutic targets. Mass spectrometry ( MS)-based proteomic
technologies have advanced to allow comprehensive qualitative and quantitative proteome profi-
ling across a myriad proteins in cells and tissues. High-throughput proteomics is the core tech-
nique for large-scale protein characterization. With the increased demand for large cohort pro-
teomic analysis in the biomedical research field, high-throughput proteomic analysis has
become a critical issue that needs to be urgently addressed. The standard shotgun proteomic
workflow comprises four steps, including sample preparation, peptide separation, MS acquisi-
tion, and data analysis. Advances in these four steps have contributed to the development of
high-throughput proteomics. In this review, we aimed at summarizing the current information
on the state-of-the-art development of high-throughput proteomic analysis, mainly including the
following topics: (1) High-throughput, automatic proteomic sample preparation methods based
on liquid-handling workstations. The automation of the proteomic sample preparation steps is
essential for high-throughput proteomic analysis, which will significantly reduce variation of

manual operation and sample loss by multistep sample processing. The commercial liquid
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handling workstations, including King Fisher™ Flex, Agilent Bravo, AssayMAP Bravo, and
Biomek® NX”, perform the handling steps of 96- or 384-channel microplate formats using a
mechanical arm that increases the throughput and robustness of sample preparation. (2) High-
throughput proteomic detection methods based on microliter-flow-rate liquid chromatography
coupled with mass spectrometry ( micro-flow LC-MS/MS). Nanoliter-flow-rate liquid chroma-
tography coupled with mass spectrometry ( Nano-flow LC-MS/MS) is widely used in classic
proteomic research due to its excellent sensitivity, which often comes at the expense of robust-
ness. Owing to the improved robustness and decreased injection-to-injection overheads, micro-
flow LC-MS/MS has become increasingly popular in high-throughput proteomic analysis. (3)
Using MS instrumentation with high sensitivity and fast scanning speed to realize in-depth pro-
teomic analysis coupled with short chromatographic gradient separation. In recent years, new
MS instrumentation continues to exhibit speed of analysis and sensitivity enables the large-scale
profiling of hundreds of samples. In particular, ion mobility-based MS, such as timsTOF Pro
and Exploris 480 equipped with a front-end high field asymmetric waveform ion mobility spec-
trometry (FAIMS) , which provides fast, sensitive, and robust proteome profiling, thus shifting
proteomics to the high-throughput era. (4) Artificial intelligence-, deep neural network-, and
machine learning-based proteome data analysis methods. These approaches have improved
comprehensive proteomic analysis efficiency. Specifically, the emergence of new algorithms
and the up gradation of search engines accelerate the process of high-throughput data analysis.
Additionally, the challenges and future development of high-throughput proteomics are prospec-
ted. In conclusion, high-throughput proteomic technologies are expected to gradually “trans-
form” and become powerful tools for large cohort proteomic analysis in the near future.
Key words ; high-throughput; proteomics; mass spectrometry ( MS) ; chromatography; sample
preparation
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