- 4318 » PER 20244478 H55% H13H  Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 13

ETHIAEC A E SRR AR & 18- FUEBK F BRI B RREA E B M2 K 57 F
AR

Z4EE L2, % k3, BRE L23, ETERde 123, REAZ L2, Kk L2, ghpF L2, Eatik e

1 VM R Z R — M BB fe 255385, g #8JH  450003

2. WA PAIGIRBH . IP SRR A O IR th IR 222 Th PR 2 E RS I & IR 2 AT S KU
pids TREFFFL R, JTR #BJH 450003

3. W HERZRF AR, W M 450046

# OE: BfY WIS E B E R, AJEBERR RIS Pheretima guillemi IS SEE S (FEEAR. BB
B PTIARE K TRy, FFAMA S-S (LC-MSIMS) BiAR%E. Bk MILIFaRea4E AR, o
VAR R ] B AR, A B I [ R AR BT BT (B LA RE A OB AN KR 3 M AR AE T B LR ER I HE A
R MOEA. Baek RRT it R D) e AU RARR BB A B sl Bt 43500, DPF3 o T2 44 5 #0801 ELAE A i
BRSPS, BEBEE LC-MSIMS AR, FH&5& R B E ORI FE LT SE. &R EEAF et
TEER B AR % 5 R A 4R AR (0.4 mg/mL) SEFAERER (1mg/mL) S5HERT 4 CIRERIE 8h, F4EAKMLHE
it JR Bt KB B2 )9 (9.84+£2.17) pg/mg Al (7.24+0.91) pg/mg; LFAE, #EEAYCE MY E TR ET . DPf3 &
YR AR LT R E AR R R TS Ve I At X, 2 B RE B 20 FhF 27 PR AR, £ )8 T 22 E Al
ay. LR IEIEHABRECA TR SEER AT LC-MSIMS H2 AR R BB IA B i PR R AN K 8 H AR SR, ATONEIR
R FIAr B S E RS

XEIR: BHRA RS BUMAR K TR BERRECIRTERY: 21 4R O IR e iRk s £ I [ s T d Bk

FESES: R284.1 kARG A YEHS: 0253 - 2670(2024)13 - 4318 - 09

DOI: 10.7501/j.issn.0253-2670.2024.13.005

Magnetic ligand fishing and liquid chromatography-mass spectrometry for
identification of antithrombotic macromolecular active components in Pheretima
guillemi

WU Yalit 2, HAN Bing?, LI Weixia® 2 3, WANG Xiaoyan® % 3, ZHANG Mingliang® 2, ZHANG Hui' 2, YANG

Liuging® 2, TANG Jinfal 23

1. Department of Pharmacy, the First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450003, China

2. Henan Engineering Research Center of Clinical Application, Evaluation and Transformation of Traditional Chinese Medicine,
Henan Key Laboratory for Clinical Pharmacy of Traditional Chinese Medicine, Henan Engineering Research Center of Safety
Evaluation and Risk Management of Traditional Chinese Medicine, Zhengzhou 450003, China

3. School of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, China

Abstract: Objective By constructing the immobilized magnetic beads of target proteins, the antithrombotic macromolecular
components directly acting with the target proteins (fibrinogen and plasminogen) were fished from Pheretima guillemi, and identified
by liquid chromatogram-mass spectrometry (LC-MS/MS). Methods Fibrinogen and plasminogen-immobilized carboxyl magnetic
beads were optimized and synthesized. The immobilized amount of target protein, microscopic morphology, functional groups and
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surface electrification of functional magnetic beads were characterized by immobilization amount, transmission electron microscope,
Fourier infrared spectrometer and laser nanoparticle particle size analyzer, respectively. Functional magnetic beads were used to fish
for antithrombotic macromolecular ingredients that directly interact with target proteins in DPf3, which were prepared from P.
guillemi, and the elution was analyzed by LC-MS/MS technique and compared and identified via specific species protein database.
Results The optimal preparation scheme of immobilized magnetic beads for the target protein was as follows: fibrinogen (0.4
mg/mL) or plasminogen (1 mg/mL) was mixed and incubated with magnetic beads at 4 ‘C for 8 h, and the maximum coupling
amounts of fibrinogen and plasminogen were (9.84+2.17) pg/mg and (7.24+0.91) pg/mg, respectively. The target proteins were
successfully fixed on the surface of magnetic beads. By scanning and comparison, 20 and 27 kinds of proteins in DPf3 were
identified in the elution obtained from the fibrinogen and plasminogen immobilized magnetic beads, and most of them belonged to
serine proteases. Conclusion The target bioactive macromolecules can be rapidly screened and identified from P. guillemi by using
the magnetic beads fishing strategy and LC-MS/MS technique, which can provide a reference for the isolation and identification of
macromolecules in the medicinal animal.

Key words: Pheretima guillemi (Michaelsen); antithrombotic macromolecular components; magnetic ligand fishing; fibrinogen
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Fig. 1 Study on antithrombotic macromolecular active components of P. guillemi based on magnetic bead ligand fishing and

liquid chromatography-mass spectrometry
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Fig. 2 Conditions optimization of plasminogen (A) and fibrinogen (B)-immobilized magnetic beads (X + s)
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Fig. 3 Transmission electron microscopy (A) and infrared spectroscopy (B) of magnetic beads; (C) fishing proteins in DPf3

obtained from Fbg and Plg-immobilized magnetic beads detected and compared by mass spectrometry (partially)
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Table 1 Zeta potential of negative control magnetic beads,
fibrinogen and plasminogen-immobilized magnetic beads
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9 4o R R Bk -0.13
-2 g A R ] e A B -27.91

L1V I ] S AL R -27.91
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Table 2 Protein identification results of fishing samples compared with different databases

FEAR K -SRI Al R GEGHSE kB EJEE
Fbg [ &t i 2k H 40 13 UniProt-Pheretima 26 455 226 0 0
UniProt-Megascolecida 26 455 165 10 2
Constructed-P. guillemi 26 455 286 125 20
Plg [ & b 2k 40 LI UniProt-Pheretima 25940 175 0 0
UniProt-Megascolecida 25940 126 13 3
Constructed-P. guillemi 25940 388 226 27

NGRS IR GOREEL AROE R S L RIUTR IS RS, B SR BINIRBLR S EOE: IR RS
Total spectrums: The number of MS/MS spectra produced by mass spectrometry; Matched spectrums: The number of spectra that match the theoretical

MS/MS spectra; Peptides: The total number of identified peptides; Protein groups: The total number of identified proteins.
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Table 3 Protein identification results of fishing samples in DPf3 via Fbg-immobilized magnetic bead compared with protein

database of P. guillemi

Gy oaogp o REEER AT e e mE T e
% e B AR %
Ec20745 gl il 12095 26 6 6 25916  Fibrinolytic enzyme, P83298 Lumbricus 542 AR PR ERGHE
isozyme C rubellus eIl ARV KR
Cc39199 g1 i1 10458 19 2 5 17732 Lumbrokinase ASILP4 Eiseniafetida 542 S, &ML
7K B B
. EAKE
Cc38915 g1 i1 16527 16 12 16 42802  Fibrinolytic protease Q308Q8 Eiseniafetida 739 £ & B B W Ik Mg ¥
P-lll-1 iR
Dc43026 g1 il 159.84 16 9 18 35047  Lumbrokinase-Da2  B8ZZ03 Lumbricus 718 KMEEE. W |0
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F 4 DPf3 £ Plg EEWHSKRENFSHEAZBERENER EARBELLNNEOREES
Table 4 Protein identification results of fishing samples in DPf3 via Plg-immobilized magnetic bead compared with protein

database of P. guillemi
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