5 45 % 45 4 10 i i 2 R Vol. 45 No. 4
2024 4E 7 H Journal of Chinese Mass Spectrometry Society Jul. 2024

BEARASEEEAER A LRTR

= 1.2 s 1,2 22 w2 1,2
RAER, B B, R F, & Ok, tFia
(L R A AR 2 2 B, WiV A W R RG I0 AG 28 F R T A S 5622, WiV At 310018;
2. E R BE TS BERT U R G, B R g A B AR A O OF%), dE AT 100029)

T8 AL TR (HC) A8 A (HCC) B IMLVE FEAS, ARBESE LWL T i 248 Topl4 /& -F B 8 1 R BRI &
(Top14). DMB ik 3= FE 2 1 5 A 12051 & (DMB ) 2 F 1l 375 £ 1 BT 4H A A B8 7 S R 45 3. % HC 4%, DMB 4t
PHZH %€ B B BRSO 2 Topl14 AL BHZHAY 2.6 4, J2 AR AL B 1ML IR (Blank) REAS Y 3.9 £%; X HCC FEAR,
DMB Kb 3 2H % 72 125 19 T 50 2 Topl4 AFRLHAY 3.7 1%, Blank 4119 6.2 1% . 8343 Hr 8 (4100 = B HE P B
&, & B Top14 FLAk XS 25 F B4R 11 BTN 22 BRACR 25 (AR T DMB FiiAh 3, A1 = 8 4 11 0 1) S 0 7 2 3 A
%o 7E 2 1 Jo0 4 % 28 AR Jy T, DMB A 3R A Hh AT S i 2R 1 5RO B R 2 1 Top14 Ab #4201 Blank 41 .
Top14 ZbFEZH Al Blank 28 A %558 (1925 FH B 1 50% 1] 78 DMB AbBREH gl 5 5 31, B H % 5 2 (B KEGG 4%
Mréd FIEA T E DMB J5 A9 55 . 75 DMB 40 B4 I 055 8 3] 47 22 38R U, 1 7E Topl4 A3l
2HF1 Blank 2143 5 A B 15, 17 A2 K AE AT % 45 21 22 58 O B4 g S R ) KEGG 43471, DMB,
Topl4 FWALFRZ1Fl Blank FEAS Y25 A U4 & A6 3 21, 5. 1 Z<3d %, 291 DMB FAb3E 58 F T I 5 AR AR
HIRA AT, HT DMB Hikk B )53, 45T % B HSPOOABI, SPP1, ACTR3, SNCA, PECAMI HI SRC 7T
SRR T FEA T 2 18, AT A S 2 e A o Ar )

SR - I AR R WO (-SRI BT (LC-MS/MS )

HFESES: 0657.63 MEARER: A X E 45 1004-2997(2024)04-0519-12

doi: 10.7538/zpxb.2023.0121

Comparative Study on the Methods for Removal of High-Abundant
Proteins in Serum Proteome

ZHAO Jia-wei'?, LU Ao'?, ZHAO Yang’, MENG Bo’, YE Zi-hong'"’
(1. Zhejiang Provincial Key Laboratory of Biometrology and Inspection & Quarantine, College of Life Sciences, China
Jiliang University, Hangzhou 310018, China; 2. Technology Innovation Center of Mass Spectrometry for State Market
Regulation, Center for Advanced Measurement Science, National Institute of Metrology, Beijing 100029, China)

Abstract: This study evaluated the protein identification capabilities of the Top14 high-abundance
protein removal kit (Top14) and the DMB MagicOmics low-abundance enrichment kit (DMB) on
serum samples from healthy individuals (HC) and hepatocellular carcinoma (HCC) patients. For HC
samples, DMB treatment led to identifying 2.6 times proteins more than Topl4 and 3.9 times more
than untreated samples. For HCC samples, DMB achieved 3.7 times increase in protein identification

over Topl4 and 6.2 times increase over untreated samples. Although the Top14 kit was effective in
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removing high-abundance proteins, it was less proficient in detecting low-abundance proteins when
compared to the DMB method. In terms of protein identification frequency, the DMB-treated samples
had a significantly higher number of quantifiable proteins than both the Topl14 and Blank groups.
Over 50% of the proteins identified in the Top14 and Blank groups were also identified in the DMB
group, ensuring a comprehensive proteome coverage as evidenced by KEGG analysis. The DMB
method significantly outperformed the others in HCC serum samples, identifying 47 differentially
expressed (DE) proteins, in contrast to 15 and 17 identified of the Topl4 group and untreated
samples, respectively, highlighting its superior ability to uncover critical biomarkers for disease
analysis. KEGG pathway analysis showed that DE proteins identified by DMB were involved in 21
distinct pathways, significantly more than 5 and 1 pathways identified by Top14 group and untreated
samples, demonstrating DMB’s advanced proteomic profiling capability. This study also underscored
HSP90ABI1, SPP1, ACTR3, SNCA, PECAMI, and SRC proteins increased in HCC serum samples
based on DMB method, marking them as promising HCC biomarkers for disease screening.
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Fig. 1 Technical routes of three sample preparation protocols for serum proteome
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Fig.3 Stability assessment of three pre-processing schemes for serum samples
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