
Introduction 
• Fusions between the transmembrane protease serine 2 

(TMPRSS2) and  ETS related gene (ERG) have been 

identified in ~50% of prostate cancer cases and 

represent one of the most specific biomarkers that 

define a distinct molecular subtype of prostate cancer.  

• We recently developed and applied an antibody-

independent PRISM1 (high-pressure high-resolution 

separations with intelligent selection and multiplexing)-

SRM (selected reaction monitoring) strategy for 

quantifying low abundance TMPRSS2-ERG fusion 

protein products in prostate cancer cell lines and tumor 

tissues.  

• Our results suggest that at least two groups of ERG 

protein isoforms are simultaneously expressed in 

prostate cancer cells and tumor tissues at widely 

variable levels. 

Application of  an antibody-independent, highly sensitive PRISM-SRM proteomics approach for 
monitoring TMPRSS2-ERG fusion proteins in prostate cancer cell lines and tumor tissues 
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Conclusions  
• PRISM-SRM allows for detection and  

quantification of TMPRSS2-ERG fusion at the 

protein level.  

• Multiple isoforms of TMPRSS2-ERG fusion 

protein products (i.e. truncated ERG protein) are 

simultaneously expressed in prostate cancer 

cell lines and tumor tissues at widely variable 

levels. 

• ERG protein expression is highly correlated with 

TMPRSS2-ERG gene rearrangement. 

• Future quantitative analyses of TMPRSS2-ERG 

fusion protein products in large cohorts of 

prostate tumor specimens should provide 

additional information on the biomarker potential 

of TMPRSS2-ERG protein products, e.g., 

stratifying prostate cancer risk.  
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Experimental: 

• TMPRSS2-ERG fusion protein SRM assays were 

developed using synthetic peptides.  

• Samples comprised six prostate cancer cell lines  

(2 positive and 4 negative) and twelve tumor tissues 

(7 positive and 5 negative); all with genomics-level 

fusion status confirmation.  

• Proteins were extracted from each sample, reduced 

and alkylated, and further digested with trypsin.  

• Representative heavy peptide standards of various 

TMPRSS2-ERG fusion protein isoforms were spiked 

into each sample (1 µg/µL) to a final concentration of 

5 fmol/µL.  

• Tryptic digests were separated using 

high resolution basic pH RPLC (PRISM) 

followed by LC-SRM analysis of each 

target peptide enriched fraction.  

• SRM data acquired on a TSQ Vantage 

mass spectrometer (Thermo Scientific) 

were analyzed using Xcalibur and 

Skyline. 

Table 1. Quantification of ERG peptides in prostate cancer 

cell lines. 
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Figure 3. Extracted ion chromatograms of transitions monitored for six peptides 

derived from TMPRSS2-ERG fusion protein products in the VCaP cell line. 
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ERG expression is correlated with 
TMPRSS2-ERG gene rearrangement 

Figure 4. Extracted ion chromatograms of transitions monitored for ERG-

derived peptide VIVPADPTLWSTDHVR in both TMPRSS2-ERG fusion 

positive (VCap and HCI-H660) and TMPRSS2-ERG fusion negative (LNCap, 

DU145, PC3, and 22RV1) prostate cancer cell lines.  N.D.– not detected. 

Table 2. Quantification of ERG peptides in prostate tumor tissues 

Figure 1. Schematic depicting PRISM-SRM workflow.  

Sequence 
amol/μg of total protein 

VCaP NCI-H660 LNCaP DU145 PC3 22RV1 

MECNPSQVNGSR 189 

MVGSPDTVGMNYGSYMEEK 618 

HMPPPNMTTNER 1240 84 

VIVPADPTLWSTDHVR 726 98 

ITTRPDLPYEPPR 73 

NTDLPYEPPR 17           

Sequence 
amol/μg of total protein 

PT1 PT2 PT3 PT4 PT5 PT6 PT7 

TEMTASSSSDYGQTSK 287 

MVGSPDTVGMNYGSYMEEK 339 43 80 382 117 546 

HMPPPNMTTNER 1210 169 19 78 760 543 762 

VIVPADPTLWSTDHVR 48 NQ NQ 30 74 35 

ITTRPDLPYEPPR 31 6 

NTDLPYEPPR 26 6   NQ       

N.D. N.D. N.D. N.D. 

Overview 
• PRISM-SRM assays allow for highly sensitive 

detection and accurate quantification of 

TMPRSS2-ERG fusion protein products in 

prostate cancer cell lines and tumor tissues. 

• At least two groups of ERG protein isoforms 

are simultaneously expressed in prostate 

cancer cells and tumor tissues at widely 

variable levels. 

• ERG expression is highly correlated with 

TMPRSS2-ERG gene rearrangement. 

Figure 2. Mapping of the peptides selected for SRM analysis 

of various isoforms of TMPRSS2-ERG fusion protein products. 

The exons are color coded;  grey shading [      ] denotes 

peptides detected in prostate cancer cell lines or tumor tissues 

by PRISM-SRM. 


