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Editorial

Ioannis Prassas and Eleftherios P. Diamandis

Translational researchers beware! Unreliable 
commercial immunoassays (ELISAs) can 
jeopardize your research

With a global market of approximately $1.6 billion per 
year, antibodies (Abs) and Ab-based assays (e.g., ELISA, 
immunohistochemistry) represent foremost tools in trans-
lational studies [1]. The last decade has witnessed a boost 
in new biotech companies (mainly based in China, India 
and Brazil), which offer a wide variety of immunoassays 
for almost every analyte (even against analytes for which 
commercial demand should be theoretically small). In 
such a fast-paced, competitive environment, these new 
companies, instead of making their own reagents (Abs, 
antigens), often obtain them from external suppliers. 
The problem starts when these reagents are sold without 
having been rigorously validated. In fact, a few suppliers 
(mainly based in Asia) seem to provide the same reagents 
to different manufacturing companies, resulting in seem-
ingly different ELISA kits (different vendors and catalogue 
numbers) which are based on the same Abs. Furthermore, 
in a globalized setting, where smaller biotech companies 
are continuously merging with existing ones, it is often 
extremely difficult to discern the roles of the different 
parties involved (suppliers, manufacturers and distribu-
tors). Under these circumstances, it should not be sur-
prising that the quality standards of many of the newly 
developed immunoassays could be severely compromised.

The problem of market contamination with poor quality 
commercial Abs is not new [2, 3]. What is alarming is the 
extent to which this problem has escalated lately. Berglund 
et al. validated 5436 commercial antibodies from 51 different 
antibody providers (during the development of the Human 
Protein Atlas project) and found that half of the Abs could 
not pass established quality standards [4]. Expectedly, the 
problem of poor Ab development resulted in an increasing 
contamination of the market with unreliable ELISA assays 
[5, 6]. For instance, Gutiérrez et  al. recently reported that 
an ELISA kit from USCN Life Sciences (Wuhan, China), 
which was designed to recognize human hemojuvelin, was 
not able to identify the analyte of interest but rather, an 
unknown protein, which was subsequently found to be the 
unrelated antigen, ferritin [7]. In our own recent report on a 

similar incident, we have shown that a kit purchased from 
the same company, designed to quantify CUB and Zona Pel-
lucida-Like Domains Protein 1 (CUZD1), was unable to detect 
the analyte of interest but instead, the kit was quantifying 
the known ovarian cancer antigen, CA125 [8]. In the past, 
reports for unreliable ELISAs were mainly related to poor 
performance (e.g., precision) or possible cross-reactivities 
with other analyte(s). Based on our extensive experience on 
ELISA assay development and validation [9], we are aware 
that no ELISA kit is absolutely immune to cross-reactivity 
by unknown antigens. What is striking is that the two afore-
mentioned examples, do not constitute cross-reactivity, but 
rather, recognition of an unrelated (by homology) antigen.

While we do not know how this could have hap-
pened during manufacturing, the consequences of such 
errors can be quite severe. We spent almost 2  years and 
approximately $500,000 to identify the antigen that the 
commercial assay for CUZD1 was measuring (CA125) [8]. 
Incidences like these also highlight additional possible 
harms, such as rejection of probably promising biomark-
ers, a situation that calls for a re-examination of such can-
didates by alternative technologies.

What does all this mean to translational researchers? 
Investigators around the world should be aware that certain 
suppliers are releasing with a fast pace ELISA kits of ques-
tionable quality. Such products can lead to unfounded 
conclusions, waste of many months of research and pub-
lications that subsequently need to be retracted. Based on 
the mounting growth of this problem, we encourage a more 
strict regulation of the antibody-based market even when 
the product is designated “for research use only”. In addi-
tion, there is an urgent need for the creation of independent 
bodies for standardized antibody validation (efforts towards 
this goal have already been initiated [10, 11]. Until these 
needs are met, the best immediate solution for researchers 
is to avoid purchasing kits from manufacturers that have 
been reported to produce kits of questionable quality. Table 
1 summarizes some measures that should be taken to mini-
mize similar problems in future translational studies.

Brought to you by | Bodleian Libraries of the University of Oxford
Authenticated | 129.67.91.134

Download Date | 6/24/14 4:51 PM



766      Prassas and Diamandis: Unreliable commercial immunoassays (ELISAs) can jeopardize research

Conflict of interest statement

Authors’ conflict of interest disclosure: The authors 
stated that there are no conflicts of interest regarding the 
publication of this article.

Research funding: None declared.
Employment or leadership: None declared.
Honorarium: None declared.

References
1. Marx V. Finding the right antibody for the job. Nat Methods 

2013;8:703–7.
2. Couchman JR. Commercial antibodies: the good, bad, and really 

ugly. J Histochem Cytochem 2009;57:7–8.
3. Saper CB. A guide to the perplexed on the specificity of 

antibodies. J Histochem Cytochem 2009;57:1–5.
4. Berglund L, Björling E, Oksvold P, Fagerberg L, Asplund A, 

Szigyarto CA, et al. A genecentric Human Protein Atlas for 
expression profiles based on antibodies. Mol Cell Proteomics 
2008;7:2019–27.

5. Lindstedt G, Frändberg S. Unreliable immunoassays, patients’ 
safety, and clinical research. Lancet 2002;26:356–7.

6. Rifai N, Watson ID, Miller G. Commercial immunoassays 
in biomarkers studies: researchers beware! Clin Chem 
2012;58:1387–8.

7. Gutiérrez OM, Sun CC, Chen W, Babitt JL, Lin HY. Statement of 
concern about a commercial assay used to measure soluble 
hemojuvelin in humans. Am J Nephrol 2012;36:332–3.

8. Prassas I, Brinc D, Farkona S, Leung F, Dimitromanolakis A, 
Chrystoja CC, et al. False biomarker discovery due to reactivity 
of a commercial ELISA for CUZD1 with cancer antigen CA125. Clin 
Chem 2013;(in press).

9. Diamandis EP, Christopoulos TK. Immunoassay. USA: Academic 
Press, 1996.

10. Williams R, Chung JY, Ylaya K, Whiteley G, Hewitt SM. 
 Characterizations and validations of novel antibodies toward 
translational research. Proteomics Clin Appl 2010;4:618–25.

11. Bordeaux J, Welsh A, Agarwal S, Killiam E, Baquero M, Hanna J, 
et al. Antibody validation. Biotechniques 2010;48:197–209.

12. Gore AC. Editorial: antibody validation requirements for articles 
published in endocrinology. Endocrinology 2013;154:579–80.

Ioannis Prassas
Eleftherios P. Diamandis* 

*Corresponding author: Eleftherios P. Diamandis,  Department 
of Pathology and Laboratory Medicine, Mount Sinai Hospital, 
University Health Network and University of Toronto, 600 University 
Avenue, C.P. 6128, Toronto, British Columbia, M5G 1X5, Canada, 
Phone: +1 416 5868443, Fax: +1 416 5868628,  
E-mail: ediamandis@mtsinai.on.ca; Department of Laboratory 
Medicine and Pathobiology, University of Toronto, Toronto, ON, 
Canada; and Department of Clinical Biochemistry, University Health 
Network, Toronto, ON, Canada
Ioannis Prassas: Department of Laboratory Medicine and 
Pathobiology, University of Toronto, Toronto, ON, Canada; and 
Department of Pathology and Laboratory Medicine, Mount Sinai 
Hospital, Toronto, ON, Canada

Table 1 Recommendations to minimize future mishaps with Ab-based translational research.

1. Suggestions for ELISA manufacturers and distributors:
–  Describe immunogen used during Ab development (including sequence of protein/peptide, expression system used, method of 

antigen purification, carrier proteins, adjuvant, immunization details).
– Describe antibody production, purification and characterization (even when the Ab was obtained from an external supplier).
– Specify lot-to-lot consistency in Ab performance.
– Collaborate closely with researchers if issues arise with your products; be open and transparent.
– Distributors, always specify who the manufacturer of the kit is.

2. Suggestions for translational researchers:
–  Search for all available Abs against your protein of interest (examples of cross-vendor antibody search tools: Antibody Resource: 

http://www.antibodyresource.com/, Biocompare: http://www.biocompare.com/).
– Prefer companies with proven quality record.
– Perform in-house validation before using commercial antibodies [8].
– Be critical and do not overlook discrepancies at validation.
– Report identified problems with commercial Abs or ELISAs.
–  Enter your data in centralized Ab-validation registries (e.g., Antibody Portal: http://antibodies.cancer.gov/apps/site/default; Antibody 

Validation Database: http://compbio.med.harvard.edu/antibodies/; Antibody Registry: http://antibodyregistry.org/; Antibodypedia: 
http://www.antibodypedia.com/; CiteAB: http://www.citeab.com/).

3. Suggestions for scientific journals
– Set guidelines for proper Ab description [12].
– Do not publish reports that are missing critical info on Ab validation.a

– Encourage researchers to publish reports that deal with unreliable commercial Abs or ELISA assays.

aCertain journals have already adopted this policy, including the Journal of Comparative Neurology, the European Journal of Neuroscience, 
Endocrinology and all journals of the Nature Publishing Group.
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