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Abstract: The colorectal cancer (CRC) is one of the most common malignant tumors of
digestive system, and has a complex process of development and progression. Its devel-
opment is a complex and multistep process so the occurrence of CRC may influence
organism immune and cause change of immunity. There are lots of researches demon-
strating the immune system’s reaction during the occurrence or development of the
malignancy. Peripheral blood mononuclear cell (PBMC) is an ideal sample to study the
immune functions, which is main part of the immune system and easily available. In this

study, a novel MS method, data independent acquision (DIA) was utilized, which has
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high specificity and coverage, to perform protein quantitation and find out differentially
expressed proteins between the peripheral blood mononuclear cells (PBMC) of CRC and
benign intestines disease. Based on the quantified results, 113 differentially expressed
proteins ( p<C0.05) were identified, including 23 up-regulated proteins and 90 down-
regulated proteins. The gene ontology (GQO) and reactome pathway enrichment analyses
of the up-regulated proteins and the down-regulated proteins were performed separately.
GO analysis results showed that down-regulated proteins were significantly enriched in
platelet degranulation, regulated exocytosis, exocytosis, vesicle-mediated transport and
secretion by cell and secretion biological processes (BP). For molecular function (MF)
analysis, the down-regulated proteins were enriched in cell adhesion molecule binding,
cadherin binding involved in cell-cell adhesion, protein binding involved in cell-cell adhe-
sion, protein binding involved in cell adhesion, cadherin binding. And GO cell compo-
nent (CC) analysis showed that the downregulated proteins were significantly enriched
in the membrane-bounded vesicle, extracellular exosome, extracellular vesicle, extracel-
lular organelle, extracellular region part, extracellular region, while up-regulated
proteins were not enriched in any cell component. The reactome pathway analysis
showed the down-regulated proteins were enriched in Platelet degranulation, MAP2K
and MAPK activation, P130Cas linkage to MAPK signaling for integrins, GRB2. SOS
provides linkage to MAPK signaling for integrins, integrin alphallb beta3 signaling,
common pathway of fibrin clot formation, integrin cell surface interactions, RHO
GTPases activate PAKs, RHO GTPases activate PKNs pathway. The up-regulated pro-
teins were enriched in SRP-dependent cotranslational protein targeting to membrane
pathways. Especially, the up-regulated protein Galectin-1 and the downregulated ones
Dok-2, AHNAKI are expected to be biomarkers of CRC in PBMC, which are closely
related to immune function. They all involve in kinds of immune activities of macro-
phage, T cell and dendritic cell and are expected to be biomarkers of CRC in PBMC.,

Key words: colorectal cancer; data independent acquisition; mass spectrometry; pro-

teomics; peripheral blood mononuclear cell (PBMC)
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Fig. 1 Unsupervised hierarchical clustering of 113 differentially expressed proteins
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1 HHEHBHBEREB Reactome FESEBEIHER
Table 1 Reactome pathway analysis of the differentially expressed proteins in CRC

HEFES A #H =P BRIEEY
Pathway ID Name Count Percent/ % Benjamini
Down-regulated
R-HSA-114608 Platelet degranulation 21 22.11 1. 895X 102
R-HSA-5674135 MAP2K and MAPK activation 8 8. 42 2.459X 10786
R-HSA-354194 GRB2: SOS provides linkage to MAPK signaling for integrins 6 6. 32 5.587 X108
R-HSA-372708 P130Cas linkage to MAPK signaling for integrins 6 6. 32 5.587 X108
R-HSA-354192 Integrin alphallb beta3 signaling 6 6. 32 4. 467 X105
R-HSA-140875 Common pathway of fibrin clot formation 5 5. 26 0. 0010291
R-HSA-216083 Integrin cell surface interactions 6 6.32 0. 0206406
R-HSA-5627123 RHO GTPases activate PAKs 4 4.21 0. 0258562
R-HSA-5625740 RHO GTPases activate PKNs 4 4. 21 0. 0356186
Up-regulated
R-HSA-1799339 SRP-dependent cotranslational protein targeting to membrane 4 22.20 0.034
R ZHEHESENANENZERLEAES GEaARTIEES AHNAKL & AR ER N5
Table 2 Up regulated proteins in PBMC of CRC HOMEmMEAE A T 40 Thl {EHEvlgE=3 T
B 5 B 5 i, AHNAKL BATBCA S B R ST 7.
Protein 1D Name Protein 1D Name
Q92575 UBXN4 095831 AIFM1 #3 ZERHEEEIEADEANZABMTEER
P06753 TPM3 P43487 RANG Table 3 Down regulated proteins in PBMC of CRC
P53992 5C24C QI9H8H3 MET7A
BHFS Z# R BHFS H
P50914 RL14 Q14554 PDIAS
Protein ID Name Protein ID Name
Q8NBMS PCYXL P62280 RS11
P01033 TIMP1 Q96C24 SYTL4
Q02252 MMSA Q08211 DHX9
P10720 PF4V QIUBWS BIN2
P09382 LEG1 094874 UFL1
P02675 FIBB Q16181 7-Sep
P84085 ARF5 Q07020 RL18
P24557 THAS 060268 Ko0513
P13798 ACPH QIUNF0 PACN2Z
043294 TGFI1 QI6EPS DAZP1
P49748 ACADV P07359 GP1BA
P02776 PLF4 P30101 PDIA3
QIHOPO 5NT3A P11277 SPTB1
P23368 MAOM P48147 PPCE
095336 6PGL
000151 PDLI1 P35606 COPB2
P02671 FIBA Q04837 SSBP
AHNAKI(QOE)GGG, AHNK)%_‘/I\ﬁ% Q13561 DCTN2 Q16543 CDC37
QIBY32 ITPA Q10567 AP1B1
243 3 4 =
BB R 700 u 3 H, 7E CDA T A1 Ha P24844 MYL9 Q99832 TCPH
#ik, 5 5% Ca® -calcineurin-NFAT {5 5 P41226 UBA7 P00492 HPRT
N N =N N P05067 A4 P28066 PSAS
EEEY R OE IR B ALY, R B °
e o T 4 - P29279 CTGF 075558 STX11
TS T 4 M A T G 7 LA % 40 e R - 1 4 b PL4868 SYDC P06280 RCAL
LR IEFY . Matza PR RSB T P14543 NID1 P38646 GRP75
Sos = TN ! P02774 VTDB 09666 AHNK
FEEMEgEyF THMMEERETEEEA. Q
. s e - P06132 DCUP QINY65 TBAS8
HBEI % B T 4 B0 E OB  XE L T e | e
AHNAKI F 5 il B B 1 /) BUFE & A ke 043516 WIPF1 P08567 PLEK
H;J‘ , CD4+T éEH E@ E(J IFN*Y 6} Y‘LZ‘ AI\% YJ.‘[I‘ , E IIJII P41250 SYG P04792 HSPB1

AHNAKI £ H A% R IFN-y B2 3% 8 7 ™=

EMFE, XKW AHNAKIZE G Thl s 3 &g

ERBEBENRTEM, X ER N Thl B4 BT, LC/MS B BCH B Zre A i@ B it
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