
Abstract & Introducti on
Singulex provides high-defi niti on immunoassay products and services 
for biomarker development to accelerate pharmaceuti cal, clinical and 
life science research. Our patented Erenna® Immunoassay System is an 
innovati ve digital technology that measures single molecules at sub-
picogram per mL concentrati ons. Using this platf orm, we have developed a 
broad menu of ultrasensiti ve cytokine immunoassays which provide high-
defi niti on monitoring of baseline biomarker concentrati ons in healthy 
individuals. These assays can be uti lized to assess the role of infl ammatory 
cytokines in multi ple disease states. Here we present several case studies 
applying the Erenna Immunoassay System with respect to improving the 
clinical uti lity of protein biomarkers. We also demonstrate applicati on of 
the Erenna Immunoassay System towards pre-clinical and clinical biomarker 
qualifi cati on and verifi cati on across multi ple disease and therapeuti c areas.  
Taken together, we demonstrate that single-molecule technology can be 
used in programs that advance protein biomarkers as surrogate markers 
of disease, effi  cacy markers for novel therapies, or companion diagnosti c 
markers. By incorporati ng advanced single molecule technology and taking 
a pathway-forward approach, pharmaceuti cal and life science researchers 
can avoid risk factors that contribute to att riti on and therefore accelerate 
pharmaceuti cal development by reducing drug development ti melines.

Single-molecule quanti fi cati on of protein biomarkers with the 
Erenna® Immunoassay System
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IFN-γ Plasma 0.14 0.2 2.7-6.7 8 15.6 <15.6 NA NA

IL-1β Plasma 0.01 0.04 0.1-0.2 0.06 0.125 ND-0.4   
(25% det) 2.6 ND

IL-6 Plasma 0.01 0.1 0.6-3 0.1 0.1 0.4-8.8 1.6 ND-4.7  
(20% det)

IL-17A Plasma/
Serum 0.01 0.05 0.1-0.6 15 31 <3.9 0.2 NA

IL-17F Plasma/
Serum 0.60 1.6 5.1-12 200 200 <200 NA NA

hTNFα Plasma 0.01 0.02 0.7-3 0.12 0.5 ND-4.2   
(97% det) 0.7 ND-2.2   

(20% det)

hVEGF Plasma 0.04 0.15 5.1-18 <5 15.6 ND-115   
(24% det) NA NA

Figure 1. Singulex high-defi niti on immunoassays, coupled with the 
ultrasensiti ve Erenna Immunoassay System and proprietary control soft ware 
Sgx link™, accelerate biomarker research by providing sub-picogram/mL 
biomarker detecti on across multi ple disease areas. 

Table 1. Singulex assays off er greater sensiti vity over competi ti ve methods, 
allowing baseline biomarker levels to be accurately measured in healthy 
volunteers (HV). Conclusion:

• The patented single-molecule counti ng technology provided by 
Singulex off ers superior sensiti vity over competi ti ve methods, enabling 
development and clinical validati on of disease-relevant biomarkers.

• With lower limits of quanti fi cati on, only a minute sample volume is 
required for the determinati on of biomarker concentrati on at baseline. 
This allows precious sample to be conserved from high-profi le clinical 
study specimens, and multi -panel studies to be performed. 

• Due to the high-resoluti on power of Singulex technology, researchers can 
make new discoveries in disease areas such as infl ammati on, even using 
small study populati ons. 

1500 Harbor Bay Parkway, Suite 200. 
Alameda, CA 94502
T: 510.995.9040   F: 510.995.9018
E: www.singulex.com

*R&D LoD: mean of “minimum detectable dose” background + 2*standard deviati on/slope.
††R&D LLoQ: lowest calibrator concentrati on on the standard curve.
‡‡MesoScale Discovery LoD: “detecti on limit” background + 2.5 * standard deviati on.

Case Study: Rheumatoid Arthriti s

Figure 2. A) A panel of 58 biomarkers were screened using Singulex 
technology, using as litt le as 1 μL of sample volume per test. B) Biomarkers 
with disease relevance were further validated in populati on-based studies. 
C) Scoring algorithms involving biomarkers with clinical uti lity were validated 
as a tool for assessing disease risk. 
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Figure 3. A multi -marker analysis of rheumatoid arthriti s pati ents (RA) vs 
healthy volunteers (HV) was conducted using the Singulex technology. The 
study identi fi ed markers with signifi cant concentrati on diff erences between 
healthy and disease populati ons. In parti cular, Singulex provides the 
sensiti vity and quanti fi ability needed to accurately measure baseline IL-17A 
concentrati ons in HV, as well as minute elevati ons in RA. In conjuncti on with 
data from IL-17F, this dual marker diff erenti ati on powered by Singulex allows 
for 100% specifi city for RA pati ents in this study.
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