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                    Abstract
Background
Lung adenocarcinoma can easily cause malignant pleural effusion which was difficult to discriminate from benign pleural effusion. Now there was no biomarker with high sensitivity and specificity for the malignant pleural effusion.
Purpose
This study used proteomics technology to acquire and analyze the protein profiles of the benign and malignant pleural effusion, to seek useful protein biomarkers with diagnostic value and to establish the diagnostic model.
Methods
We chose the weak cationic-exchanger magnetic bead (WCX-MB) to purify peptides in the pleural effusion, used matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF-MS) to obtain peptide expression profiles from the benign and malignant pleural effusion samples, established and validated the diagnostic model through a genetic algorithm (GA) and finally identified the most promising protein biomarker.
Results
A GA diagnostic model was established with spectra of 3930.9 and 2942.8 m/z in the training set including 25 malignant pleural effusion and 26 benign pleural effusion samples, yielding both 100 % sensitivity and 100 % specificity. The accuracy of diagnostic prediction was validated in the independent testing set with 58 malignant pleural effusion and 34 benign pleural effusion samples. Blind evaluation was as follows: the sensitivity was 89.6 %, specificity 88.2 %, PPV 92.8 %, NPV 83.3 % and accuracy 89.1 % in the independent testing set. The most promising peptide biomarker was identified successfully: Isoform 1 of caspase recruitment domain-containing protein 9 (CARD9), with 3930.9 m/z, was decreased in the malignant pleural effusion.
Conclusions
This model is suitable to discriminate benign and malignant pleural effusion and CARD9 can be used as a new peptide biomarker.
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	WCX-MB:
	
                    Weak cationic-exchanger magnetic bead

                  
	MALDI-TOF-MS:
	
                    Matrix-assisted laser desorption/ionization time-of-flight mass spectrometry

                  
	GA:
	
                    Genetic algorithm

                  
	CARD9:
	
                    Caspase recruitment domain-containing protein 9

                  
	PPV:
	
                    Positive predictive value

                  
	NPV:
	
                    Negative predictive value

                  
	nano-LC/ESI-MS/MS:
	
                    Nano-liquid chromatography–electrospray ionization–tandem mass spectrometry

                  
	NSCLC:
	
                    Non-small cell lung cancer

                  
	NF-kB:
	
                    Nuclear factor-kappaB

                  
	MAPK:
	
                    Mitogen-activated protein kinase
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