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Phospho-proteomic analysis of antibacterial peptide merecidin act on human lung
adenocarcinoma A549 cell line

YANG Tingting, ZHAN Shisheng, WANG Yarong, JIA Qinqin, WANG Xiugqing (Clinical Medical College, Ningxia Medical University,
Yinchuan 750004, Ningxia Hui Autonomous Region, China)

[Abstract] Objective: To investigate the effects of antimicrobial peptides merecidin on the biological functions of human lung adeno-
carcinoma A549 cells and the potential signaling pathways and targets that involved in promoting apoptosis, by studying the changes of
phosphorylation levels of proteins in A549 cells after merecidin treatment. Methods: The antibacterial peptide mericidin (9 pmol/L)
was applied to treat A549 cells for 6 h, and the total protein was collected and extracted. The peptide was digested by trypsin and
labeled with TMT, and then fractionated by HPLC. The phosphorylated peptides were enriched with IMAC-Fe, and finally subjected to
mass spectrometry analysis. Library identification and quantification of phosphorylated peptides obtained by mass spectrometry were
processed using MaxQuant software, to further analyze the functions and pathways of differentially expressed phosphorylated proteins
by combining with bioinformatic analysis. Results: Through IPA analysis of phosphorylated proteins in the normal control group and
the antibacterial peptide merecidin treatment group, 753 differentially phosphorylated proteins in mericidin treatment group were
screened out under the conditions of |Fold Change|> 2 and P<0.05, including 229 significantly up-regulated genes and 417 down-regu-
lated genes. Among them, the differentially expressed proteins related to apoptosis included RB1, MAPK1, ARAF, PTK2, FOXO,
MARCKS and so on. The results of biological process analysis showed that differentially expressed phosphorylated proteins were mainly
concentrated in cell signal transduction, degradation and transport of nucleic acid, and cellular energy metabolism, protein translation
and synthesis, and cytoskeleton formation etc. The enrichment results showed that the differentially expressed phosphorylated proteins

were mainly involved in apoptosis-related MAPK, ErbB, PI3K-Akt, and Ras signaling pathways. Protein-protein interaction analysis
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indicated the associations among apoptosis-related proteins PTK2, PRKCA, MA2PK2, MAPK1, and LMNA. Conclusion: The antibac-

terial peptide merecidin may induce apoptosis and alteration of other cell functions by affecting a variety of genes and signaling path-

ways such as RB1, MAPK1, ARAF, PTK2, FOXO and MARCKS etc.
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Fig.2 Quantitative analysis of differentially phosphorylated proteins after treatment with the antimicrobial peptide merecidin
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Tab.1 Top 15 differentially expressed phosphorylated proteins associated with apoptosis and

their phosphorylation sites after antimicrobial peptide merecidin treatment

Gene Protein description Regulation PS PT PY Phospho-sites count

RB1 Retinoblastoma-associated protein Down 8 4 0 12(S811/S212)

MAPK1 Mitogen-activated protein kinase 1 Down 0 1 1 2(TI85/Y187)

ARAF Serine/threonine-protein kinase A-Raf Down 3 1 1 5(T253)

PTK2 Focal adhesion kinase 1 Down 2 0 1 3(S29/S843/S576)

FOXO Forkhead box protein Down 0 1 1 2(S491)

MARCKS Myristoylated alanine-rich C-kinase substrate Down 10 1 1 12(S27/S167/S163/T150)

NOTCH2 Neurogenic locus notch homolog protein Down 0 2 0 2(T172/T175)

ACTIN1  Apoptotic chromatin condensation inducer in nucleus upP 4 0 0 4(S455)

EIF5B Eukaryotic translation initiation factor 5B UP 5 0 0 5(S595/S588/S190)

ULK1 Serine/threonine-protein kinase ULK 1 UP 2 0 0 2(S479/8544/S477)

K167 Proliferation marker protein Ki-67 Down 7 4 0 11(S538/S374/S648/S357)

TP53 Tumor protein p53-inducible protein Down 1 0 0 1(S14)

AIFM1 Apoptosis-inducing factor 1 upP 1 0 0 1(S254)

LMNA Prelamin-A UpP 2 0 0 2(S107/S301)

PRKCA  Protein kinase C alpha type UP 0 3 0 3(S226/S249/T497)

MAP2K2  Dual specificity mitogen-activated protein kinase kinase 2 Down 0 1 0 1(T3%)

Bel-2 Bcl-2-associated transcription factor Down 7 0 0 7(S315/S397/S264/S259)
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Fig.3 Association analysis of apoptosis-related phosphory-
lated proteins with large differences after antimicrobial

peptide merecidin treatment
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