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Construction of a fecal protein Luminex liquid chip detection system for early diagnosis
of colorectal tumors
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Abstract: Objective To construct a stool-based human protein diagnostic system using the Luminex liquid chip system for
early diagnosis of colorectal tumors. Methods From January, 2021 to January, 2023, 70 patients with colorectal cancer (CRC), 42
patients with colorectal adenoma (CRA), and 38 healthy individuals were recruited from our hospital for detecting fecal
protein levels of matrix metalloproteinase-9 (MMP-9), retinol-binding protein 4 (RBP4), chitinase-3-like protein 1 (CHI3L1),
and complement component 3a (C3a) using Luminex liquid chip technology and serum levels of carcinoembryonic antigen
(CEA) and carbohydrate antigen 19-9 (CA19-9) using chemiluminescence assay. Receiver-operating characteristic (ROC) curve
analysis was used for assessing the diagnostic efficacy of the combination of MMP-9, RBP4, CHI3L1 and C3a and the
combination of CEA and CA19-9 for colorectal tumors. Results The fecal contents of MMP-9, RBP4, CHI3L1, and C3a were
significantly higher in CRC patients than in healthy individuals (P<0.05). Fecal MMP-9 and CHI3L1 levels were significantly
higher in CRC than in CRA patients (P<0.05), but RBP4 and C3a levels did not differ significantly (P>0.05). CRC patients had
significantly higher serum CEA and CA19-9 levels than healthy individuals and CRA patients (P<0.05), but the differences
were not significant between the latter two groups (P>0.05). ROC analysis showed that the sensitivity and specificity of the
combination of MMP-9, RBP4, CHI3L1, and C3a was 91.4% and 100.0%, for diagnosing CRC, 81.0% and 89.5% for diagnosing
CRA, and 83.9% and 97.4% for a combined diagnosis of CRC and CRA, respectively. Z-test analysis indicated that fecal MMP-9,
RBP4, CHI3L1, and C3a contents had a greater diagnostic efficacy than serum tumor markers CEA and CA19-9 for a combined
diagnosis of colorectal tumors (P<0.05). Conclusion The Luminex liquid chip detection system for detecting decal RBP4,
MMP-9, CHIBL1, and C3a provides an effective means for early diagnosis of colorectal tumors with a greater diagnostic
efficacy than serum CEA and CA19-9 levels.
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Tab.1 Demographic data of the participants
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Clinical parameters HC (n=38) CRA (n=42) CRC (n=70) 2/ F P

Gender (Male) 18 (47.37%) 30 (71.43%) 43 (61.43%) 4.872 0.088
Age (year) 60.18+1.91 64.76+2.35 64.31+1.36 1.652 0.195
BMI (kg/m’) 20.94+0.27 21.05+0.36 20.33+0.26 1.901 0.153

HC: Health control; CRA: Colorectal adenomas; CRC: Colorectal cancer.
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Fig.1 Protein levels of MMP-9 (A), RBP4 (B), CHI3L1 (C) and C3a (D) in fecal specimens of CRC patients, CRA patients and
healthy individuals (HC) detected by Luminex technology. *P<0.05 vs HC group; “P<0.05 vs CRA group.
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Fig.2 Serum levels of tumor markers CEA (A) and CA19-9 (B) in
peripheral blood of subjects in CRC patients, CRA patients and healthy
individuals. *P<0.05 vs HC group; ‘P<0.05 vs CRA group.
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Fig.3 ROC curves of MMP-9, RBP4, CHI3L1 and C3a for diagnosing CRC and CRA. A: ROC curves of MMP-9,
RBP4, CHI3L1 and C3a for diagnosing CRC. B: ROC curves of MMP-9, RBP4, CHI3L1 and C3a for diagnosing
CRA. C:ROC curves of MMP-9, RBP4, CHI3L1 and C3a for a combined diagnosis of CRC and CRA.
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Tab.2 Diagnostic efficacy of MMP-9, RBP4, CHI3L1 and C3a for CRA and CRC

Factor Sensitivity (%) Specificity (%) 95% CI AUC (%) P

CRC vs HC 91.4 100.0 0.934-1.000 96.8 <0.001
CRA vs HC 81.0 89.5 0.816-0.967 89.2 <0.001
CRC+CRA vs HC 83.9 97.4 0.898-0.976 93.7 <0.001

HC: Health control; CRA: Colorectal adenomas; CRC: Colorectal cancer.
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Factor Sensitivity (%) Specificity (%) 95% CI AUC (%) P
CRC vs HC 77.1 97.4 0.777-0.925 85.1 <0.001
CRA vs HC 50.0 92.1 0.575-0.808 69.2 0.003
CRC+CRA vs HC 61.6 100.0 0.720-0.859 78.9 <0.001
HC: Health control; CRA: Colorectal adenomas; CRC: Colorectal cancer.
A . CRC vs HC B CRAvs HC c CRC+CRA vs HC
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Fig.4 ROC curves of CEA and CA19-9 for diagnosing CRC and CRA. A: ROC curves of CEA and CA19-9 for
diagnosing CRC. B: ROC curves of CEA and CA19-9 for diagnosing CRA. C: ROC curves of CEA and CA19-9 for
a combined diagnosis of CRC and CRA.
R4 EFEFOMINEMMFFREMIT CRAFICRCISHTRBELLE
Tab.4 Comparison of fecal protein and peripheral blood serum markers for diagnosis of CRA and
CRC
Factor VA P AUC difference 95% CI
CRC vs HC 2.711 0.007 0.118 0.033-0.203
CRAvs HC 2.535 0.011 0.200 0.045-0.354
CRC+CRA vs HC 3.426 0.001 0.147 0.063-0.232
HC: Health control; CRA: Colorectal adenomas; CRC: Colorectal cancer.
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