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Peptidomic analysis reveals the critical roles of endogenous peptides in the malignant
phenotype of lung adenocarcinoma
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[Abstract] Objective: This study aims to explore the role of peptides in lung adenocarcinoma and its potential molecular
mechanisms through peptideomics analysis. Methods: Endogenous peptides from 3 pairs of age-matched male lung adenocarcinoma
and paracancerous tissues were extracted and detected by liquid chromatography - tandem mass spectrometry (LC - MS/MS).
Bioinformatics was used to infer the potential functions of differential peptides. CCK-8 assays, wound-healing assays, and Transwell
assays were carried out to verify the effect of key peptides on the malignant phenotype of lung adenocarcinoma cell lines (A549,
H1975). Results: A total of 4 538 peptides were identified , of which 242 were differentially expressed (fold change=2.0, FDR<0.05) ,
corresponding to 202 precursor proteins. GO analysis and KEGG pathway enrichment analysis showed that these proteins were closely
related to a series of important biological activities of tumorigenesis and development. Additionally, the novel peptide LACRP2 was
also focused on. It was confirmed that this peptide could inhibit some malignant phenotypes of lung adenocarcinoma cell lines in vitro.
Conclusion: The endogenous peptide LACRP2 may be related to some malignant phenotypes of lung adenocarcinoma. Peptidomics can
aid in understanding the pathogenesis of lung cancer more comprehensively.
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Figure 1 Detection and functional verification of peptides
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Figure 2 Basic characteristics and potential function analysis of peptides
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Table 1 Basic characteristics of 7 endogenous peptides

EZN HIER)T ) RIfRER P SR ARERE BRI SRk
LACRPl  GATTKITTTSTYISASTLKVNKKTK ~ KAT6B ~ 2644.06  10.30 5.49 66.40  —0.484
LACRP2 KTEVSLTL IQGAP1 890.04  6.00 32.83 133.75 0.275
LACRP3 RVYLFTIKK ITGA2 116746  10.29 -8.92 118.89 0.111
LACRP4 KKSKAKEPPPKKT BRD4  1466.79 1030 53.68 769 -2.415
LACRPS KAQIHDLVLVGGSTRIP HSPAIA 180412  8.75 17.24 131.76 0.253
LACRP6 QDAALIEAIQDRLSNTLQTYIRCRHPP ~ VDR 312354 675 59.51 97.78  -0.559
LACRP7 LLLENKPSVEKTT IGSFI0 147171 6.14 36.46 11231 -0.500

e R B, Z IR RE . MR i By, ZICRIEM R . ok REUNT 0, 2K RECORT 0, ZIkiik .

A A549 H1975
PBS LACRP2(20 pmol/L) LACRP2(50 pmol/L) PBS LACRP2(20 pmol/L) LACRP2(50 pumol/L)

Oh

48 h

B C
257, pps 257 pps
ﬁ 2.04-= LACRP2 m' 2.04-= LACRP2
a <=
= 1.5 B 1.5
= =
5 104 2 109
wy — .
2 0.5 = 05
0 T T T 1 0 T T T 1
0 12 24 36 48 0 12 24 36 48
H 1] (h) H 18] (h)
D A549 H1975
BSA # # BSA # #

®
= 06 06
= 04 = 04
SN S
02 02
0 0
BSA # #3 BSA #2  #3

A RSBGPS 2 Ik LACRP2 T-H50x il 40 i A549 F1 H1975 ITAL DIRERY SN s B . C : CCK-8 SEB Al 2 JIk LACRP2 5% i i 40 i
A549(B) A1 H1975(C) HIFH B FENA (n=3) ; D : Transwell S5 1EA% 22 iR LACRP2 1 100 fiti s 0 A AZ 22 T RE A2, #2 #3 24 50 wmol/L LACRP2
THR AR NE P TEE R (x120) , X HRZE (BSA) [E#E,"P < 0.05(n=3) .

B3 %A LACRP27ZEAE/KFINEEIGIE
Figure 3 Functional verification of polypeptide LACRP2 at the cell level
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