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Figure 3. Identification of differentially expressed proteins between PCa and BPH tissues.

Figure 4. Pathway and Network 9 for Cellular assembly and organization, cell to cell signaling and interation
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The typical gradients used with nanoflow chromatography are 2-3 hours, allowing only 8 complex proteomes 
samples to be analyzed in a working day. Increasingly microflow chromatography has been combined with 
SWATH Acquisition MS to accelerate quantitative proteomics. Very good protein quantitation numbers have been 
demonstrated with shortened gradients. In this study, we explore whether using a 15 min microflow LC gradient 
with SWATH MS, enabling throughput of 40 proteome samples per day, is robust, practical  and effective for 
prostate cancer tissue biomarker discovery (Figure 1).
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Figure 1�� Study design of microflow 15 min gradient application Firstly, PCZA cohort can be designed into 7 batches de-
signed. Next the FFPE samples were lysis and digested into peptides.Finally, the conventional gradients used with microflow 
chromatography are 2 hours, allowing only up to 10 complex proteomes samples to be analyzed in one day, compare with 
novel 15 min gradient SWATH® Acquisition MS to accelerate quantitative proteomics. 

Considering that the behaviors of the best flyer peptides vary as the MS method differs, we also calculated the 
correlation of best flyer peptides between the two proteomes. Among best flyer peptides, used to be quantified 
for proteins and with missing value less than 50%, included 441 overlap peptides (pink dots) in the two dataset, 
236 peptides only in 120 min SWATH (blue dots) and 332 peptides only in 15 min (red dots) (Figure 2c). 

Both methods achieved high degree of reproducibility on protein level and peptide level, espically the high ro-
bustness of the S3-SWATH method. As to the overlaping 3800 proteins quantified, pearson correlation showed a 
high similarity (r= 0.7681) between the two proteomes generated by 15 min and 120 min workflows (Figure 2a), 
further consolidating the high quantitative  accuracy of the S3-SWATH method (Figure 2b). 

Next we investigated the differentially expressed proteins using random forest (RF) analysis (Figure 3). 473 pro-
teins were selected from the 15 min gradient data set after filtering with Mean Decrease Accuracy >0 from the 
15min S3-SWATH dataset. We further looked at the 120 min dataset and found 529 regulated proteins. The two 
shortlists shared 152 proteins in common, which separated malignant from benign prostate samples in individual 
dataset with the Area Under Curve (AUC) value over 0.95. Another 
classification algorithm, XGBoost , combined with the Leave-one-out cross validation , were used to validate the 

Moreover, we analysis the canonical pathways by IPA (Ingenuity Pathway Analysis), some association with pros-
tate cancer, such as EIF2 signaling, mTOR signaling and Sirtuin Signaling. The well accepted prostate cancer di-
agnostic biomarker, AMACR belongs to the network 9 for cellular assembly and organization, cell to cell signaling 
and interation. classification algorithm, XGBoost , combined with the Leave-one-out cross validation , were used 
to validate the predictability of the 152-protein-signature panel (Figure 4). 

Figure 2. Comparation S3-SWATH and conventianl SWATH 
(a) Pearson correlation of 15 min and 120 min SWATH proteomes of PCZA cohort. (b) Pearson correlation of two sub-pro-
teomes of 3800 quantified proteins that were generated by 15 min and 120 min SWATH. (c) Pearson correlation of the best 
flyer peptides that were generated by 15 min and 120 min SWATH

1. Applicant S3-SWATH to large cohort study for discovering and verifing diagnostic biomarkers for PCa. 
Protein A is as a diagnostic biomarker for PCa.
 2.  S3-SWATH can identified 75% proteins of conventional SWATH only using 25% time consuming. 
classification algorithm, XGBoost , combined with the Leave-one-out cross validation , were used to validate the 
predictability of 
the 152-protein-signature panel. 
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