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INTENDED USE

The Mercodia Total GLP-1 NL-ELISA provides a method for the quantitative determination of GLP-1 in
human plasma.

REAGENTS, TECHNOLOGY AND FEATURES

Mercodia Total GLP-1 NL-ELISA is a solid phase two-site enzyme immunoassay based on the sandwich
technique, in which two monoclonal antibodies are directed against separate antigenic determinants
on the GLP-1 molecule. GLP-1 in the sample reacts with anti-GLP-1 antibodies bound to microtitration
wells and peroxidase-conjugated anti-GLP-1 antibodies in the solution. A simple washing step removes
unbound enzyme labeled antibody. The bound conjugate is detected by reaction with the chemiluminescent substrate. A luminescence plate reader is used to read the intensity of the generated light.
Assay Range: 0.9 – 940 pmol/L (2.8 – 2900 pg/mL),
Sensitivity:
Analytical: 0.65 pmol/L (2.0 pg/mL)
		Functional: 1.0 pmol/L (3.1 pg/mL)
Sample Type: Plasma needs to be stabilized to prevent GLP-1 degradation. In the validation of this
		
assay P800 tubes from BD™ (Becton Dickinson) have been used.
Species:
human
Detection:
chemiluminescence

USER INFORMATION
Sample Handling
GLP-1 is sensitive to enzymatic degradation. There are sample collection tubes on the market (P800
from BD™ (Becton Dickinson) that are specially designed for GLP-1 measurements with a pre-coating of
inhibitors to prohibit the DPP4–effect (P800 and P700 from BD Biosciences). The tubes are pre-coated with a proprietary cocktail of protease, esterase, and DPP-IV inhibitors The Mercodia Total GLP-1
NL-ELISA has been validated with P800 plasma samples.
Inform customers that they should avoid repeated freeze-thaw cycles and to handle all study samples in
the same way.
Plate Readers
Mercodia’s Total GLP-1 assay is based on chemiluminescence detection. To be able to detect light
instead of absorbance, as in colorimetric assays, an appropriate plate reader needs to be used. There
are numerous brands and models for this purpose, e.g. Tecan’s Infinite-series, Perkin Elmer’s Victor, BGM
Labtech’s Fluostar Omega, Molecular Device’s multimode readers etc. Please contact Mercodia if you
would like to know if a special model can be used.
Inform customers that they need to use the instrument settings recommended by the manufacturer for
best assay performance.
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GLP-1 – AN INCRETIN WITH POTENTIAL

GLP-1 is an incretin hormone mainly processed from proglucagon in the intestinal L-cells. The biologically active forms are GLP-1 (7-36) amide and GLP-1 (7-37). The forms have a short half-life of only a
couple of minutes, due to its rapid degradation by the enzyme DPP4. The enzymatic processing, catalyzed by DPP4, results in the forms: GLP-1 (9-36) amide and GLP-1 (9-37). The GLP-1 (9-X) forms were
for some time considered biologically inactive, but during recent years their potential cardioprotective
effect have been studied by several groups. DPP4 is expressed in close proximity to the sites of GLP-1
release, which partly explains why only around 10 % of the active forms reach the pancreas.
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Figure 1. GLP-1 isoforms.

GLP-1 stimulates insulin and suppresses glucagon in a glucose-dependent fashion. Such action is particularly attractive because, when plasma glucose concentration is in the normal fasting range, GLP-1 no
longer stimulates insulin to cause hypoglycemia. Thus, the interest for targeting this system has resulted
in the development of GLP-1 receptor agonists as well as DPP4 inhibitors as treatments of diabetes and
obesity.
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Figure 2. The processing of proglucagon in the pancreas and gut.

Research where GLP-1 is measured is mostly focused on diabetes but the interest for this analyte can
be found in many areas. GLP 1 receptor agonists have been approved for the treatment of obesity, and
interest is increasing also in other fields, like cardiovascular disease and neurodegenerative disease (e.g.
Alzheimer’s), where the impact of GLP-1 is yet to be explored.
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Concentrations of GLP-1 span a wide range. GLP-1 levels in fasting healthy individuals are normally
between 2-25 pmol/L, but certain patients groups are expected to have elevated levels. Diabetic patients
and patients post-DPP4-therapy are two of those groups. Extremely high GLP-1 levels have been reported in gastric bypass patients (Holst and Madsbad, 2016) where samples were measured above 300
pmol/L. The measuring range of this assay, 0.9 – 940 pmol/L, will cover most extremes with no need
for sample dilution.

WHY MEASURE TOTAL GLP-1?

When measuring GLP-1, many researchers believe that they need to measure the GLP-1 (7-X) forms
since they are biologically active. In some cases this is true (e.g. when the effect of DDP4 inhibitors is
studied), but to answer most research questions a more accurate result will be obtained by including the
metabolites as well to get an overview of the total secretion of GLP-1. By measuring the downstream
effect, the measurements will give a better picture of the GLP-1 secretion because the short half-life of
GLP-1 (7-36) amide makes sample collection and handling more difficult, which introduces unnecessary risk of pre-analytical errors. The short half-life and individual differences in GLP-1 metabolism also
makes it difficult to exactly time the peak after stimulation with an assay targeting the active forms of
GLP-1.

WHY THE AMIDATED FORMS
OF GLP-1?

Figure 3. GLP-1 response to a breakfast meal (n = 6) as measured with an antiserum
specific for amidated GLP-1, (x-36), and an antiserum specific for glycine-extended GLP-1,
(x-37). GLP-I immunoreactivity in plasma in pmol/L is plotted against time (min). *GLP-1
concentrations significantly different from the concentration at time 0. Picture modified
from Ørskov et al., Diabetes 1994.
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Since the predominating form of
GLP-1 in humans is (9-36) amide,
it is very important that this isoform is measured at 100 % (Ørskov,
1989). If the method used has a low
cross-reactivity to the predominating
metabolite, the results will be underestimated and there is a risk that
fluctuations and changes in plasma
concentrations will not be accurately
detected (see figure 3). In response
to stimulation, the amidated forms
of GLP-1 will rise in the circulation.
The non-amidated (X-37) forms will
not contribute substantially to this
increase in secretion.

WHAT PROBLEMS DOES THE PRODUCT NEED TO SOLVE?
n Assays must be highly sensitive because GLP-1 circulates at low concentrations.
n GLP-1 (9-36) amide needs to be measured at 100 % to make sure that changes in secretion are
   accurately detected.
n Assays show unwanted cross-reactions with other proglucagon derivatives, i.e. major proglucagon
   fragment (MPGF). The Mercodia Total GLP-1 NL-ELISA does not (see figure 2 and table 1).
n Large sample volume requirements consume valuable sample material. Our sample volume: 25 µL.
n Relevant control material unavailable to check lot-to-lot variation. Mercodia offers a three-level,
   serum based control-kit: The Mercodia GLP-1 (9-36) amide Control (10 1287 01)

HOW DOES THE MERCODIA TOTAL GLP-1 NL-ELISA SOLVE THESE PROBLEMS?
Sensitive Detection for Low Concentrations
Mercodia Northern Lights is a product line that
employs chemiluminescence as the method
for detection. This sensitive detection makes it
possible to push the measuring range to very
low concentrations, which allows the Total GLP-1
NL-ELISA to detect levels at 1.0 pmol/L with high
precision

Figure 4. An example of a plate reader for chemiluminescence.

Measures GLP-1 (9-36) Amide To 100 %
To make sure that the predominating metabolite, GLP-1 (9-36) amide, is measured with the best performance possible we have calibrated our assay against this important isoform. This procedure, together with the specificity of the monoclonals in our assay, gives the user better measurement quality
by knowing what is being measured. Hence, our assay will not underestimate the true concentration of
GLP-1 (9-36) amide and has been shown to give relevant results in a number of clinical settings.
GLP-1 (1-36) amide 88 %
GLP-1 (7-36 amide) 93 %
GLP-1 (9-36 amide) 100 %
GLP-1 (1-37)		
GLP-1 (7-37)		
GLP-1 (9-37)		

n.d.
n.d.
n.d.

Glucagon 		
n.d.
GIP 			n.d.
GLP-2			n.d.
Oxyntomodulin
n.d.
Glicentin		 n.d.
Miniglucagon		
n.d.
Proglucagon 1-61
n.d.
MPGF			n.d.

Table 1. Specificity of Mercodia Total GLP-1 NL-ELISA
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Low Sample Volume
The Mercodia Total GLP-1 NL-ELISA only requires 25μL of sample volume, which allows repeated
sampling at several time points and/or quantification of more biomarkers in the same precious sample
material.
Complement Control Kit Available
A three-level control kit is available from Mercodia as a supplement product. Since the control matrix is
serum-based it mimics the matrix of the most frequently used sample types. As a stand-alone product it
also gives labs the possibility to use the same control lot to test kit lot-to-lot variability without having to
change QCs.

IN COMPLIANCE WITH REGULATORY RULES AND GUIDELINES

Seven pre-diluted calibrators are included in the kit. This is in line with regulatory guidelines and could be
valuable for CROs that need to “tick off” every regulatory statement. Lyophilized pre-diluted calibrators
prevent dilution errors and make the assay user-friendly.
The Mercodia Total GLP-1 NL-ELISA is validated according to CLSI, FDA and EMA guidelines and helps
the user in their validation saving them both time and sample material. For CRO and similar customers
this can be a strong value proposition.

STRAIGHTFORWARD ASSAY PROCEDURE - POSSIBILITY FOR AUTOMATIZATION
The Mercodia Total GLP-1 NL-ELISA is a robust and easy to use assay, like all Mercodia ELISAs. The minimal hands-on time reduces handling errors and the straightforward protocol makes the assay easy for
adaptation on automated systems.
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COMPETITORS
Published paper on 10 commercially available assays
In an article published in 2014 (Bak et al., Diabetes, Obesity and Metabolism) ten commercially available GLP-1 kits
were evaluated and compared. The assays included in the study are listed below with corresponding comments cut
from the article
Brand

Name

Art Nr

Conclusion in Bak et al. 2014

1

MSD

Total GLP-1 (v2) Kit

”detected all six GLP-1 isoforms,
although recovery of non-active
forms was incomplete, especially
in plasma”

2

Alpco

Total GLP-1 ELISA (7-36 and
9-36)

”had a limited measurement
range”

3

Millipore

GLP-1 Total ELISA

4

Millipore

Glucagon Like Peptide-1
(Total) RIA

5

USCN LIFE

GLP-1 ELISA

6

Gentaur

GLP-1 EIA for measurement
of rat, mouse & human GLP-1

”did not detect any of the GLP-1
isoforms in buffer or plasma”

7

Pheonix EIA

Glucagon-Like Peptide-1
(GLP-1) (7-36) Amide
(Human, Rat, Mouse, Porcine,
Bovine, Canine, Ovine) - EIA
Kit

”plasma recoveries were low, suggesting the presence of a matrix
effect”

8

Bio-Rad

Bio-Plex Pro Human Diabetes GLP-1

”insensitive (detection limit in plasma 40 pmol/l)”

9

DRG

Active GLP-1 ELISA

10

Millipore

Glucagon Like Peptide-1
(Active) ELISA

EZGLP1T-36K

”detected all isoforms in buffer, but
mainly amidated forms in plasma”

#E0804h is replaced
by #CEA804M

”detected none of the GLP-1 isoforms”

In conclusion the authors state that:
“Commercially available kits for analysis of GLP-1 levels vary considerably in their specificities and sensitivities,
and this should be taken into account, both when selecting which assay to use and when comparing data from
different studies.”
More details about competing GLP-1 assays
Commonly used methods for measuring Total GLP-1 are ELISAs and similar methods. The Mesoscale system
is widely used as well as a few competing ELISAs. The competitor kits most encountered are listed below. The
major drawbacks of each kit are bolded.
Millipore GLP-1 Total ELISA
n Measures the amidated isoforms (7-36) and (9-36) according to the Direction of Use. No details are given on
cross-reactivity. In an in-house study at Mercodia it was shown that the Millipore assay cross-reacted to
(7-36) amide twice as much as to the predominating (9-36) amide.
n Measuring Range: 4 – 1000 pM
n Specificity: no significant cross-reactivity with GLP-2, GIP, glucagon and oxyntomodulin.
MPGF is not mentioned.
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n
n
n
n
n
n

Sample volume: 50 µL
Calibrators are not ready to use, dilutions required
Controls are included
Incubations: 90 + 60 + 30 + 5-25 min
A polyclonal antibody on solid phase and a monoclonal antibody in solution
Colorimetric detection

!

Mercodia Total GLP-1 NL-ELISA’s key selling points over this assay are the smaller sample volume,
better sensitivity, pre-diluted calibrators, user-friendly procedure and monoclonal antibodies.
NOTE: Millipore has also partnered with Gyros to put their reagents on Gyrolab. This means that the
assay specification says that sample volume is only 1 µL. However, since the dead volume has to be
taken into account with this system and since samples need to be diluted, the sample volume will be
larger than the specification states. It is recommended to use 10 µL sample with this assay according
to the directions for use.

Millipore GLP-1 Total RIA
A sample extraction procedure is described in the protocol for the Milllipore RIA. With the suggested extraction method 300 µL plasma is needed why this assay is not a threatening competitor. This is to get
rid of MPGF. In addition the measuring range is high (poor sensitivity), 15.6 – 500 pmol/L and the assay
takes about three days to finish. Finally, precision is bad even according to the insert (within CV% ≥ 20).
MSD Total GLP-1
MSD has two single assays for total GLP-1; one to measure total GLP-1 and one to measure the amidated forms, x-36amide. They also offer multiplex assays, most often including active GLP-1 quantification.
Total GLP-1 (ver 2.0) from MSD has a measuring range of 1.5-1000 pg/mL, 0.5 300 pmol/L ,
   with a 25 µL sample volume.
n Amidated total GLP-1 has a similar measuring range of 2.5 – 10000 pg/mL, 0.7 3000 mol/L,
and the same sample volume, 25 µL.
n

The major drawback with MSD’s assays is the specificity. The Total GLP-1 assay only cross-reacts at 38
% with GLP-1 (9-36) amide and the amidated assay only cross-reacts to 52 %.

!

Bak et al states that:

The true total values will be underestimated, especially as GLP-1 9-36NH2 is the major circulating
form of GLP-1.
Thus, Mercodia Total GLP-1 NL-ELISA’s best selling point over these assays is the well-characterized specificity to know what you measure.

Several of our contacts are using MSD to measure total GLP-1, although MSD themselves recommend
to use their active assay since they regard that product to perform better analytically. This is one reason
why users have chosen to measure active GLP-1; not because they necessarily need to measure active
GLP-1 but because they want to use “the best” method (according to MSD) to measure it. For most applications, total GLP-1 gives a more accurate picture of GLP-1 secretion.
To use MSD’s products a propriety instrument is needed. This is a costly investment for a lab that cannot
afford to spend money on one particular technology.
The delivery times can be as long as four weeks, which is not appreciated by the customer.
9
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Alpco Total GLP-1
n Measuring range: 2 – 55 pmol/L
n Sample volume: 100 µL
n Specificity: (7-36) and (9-36) to 100%

!

Since the sample volume is substantial in this assay, Mercodia’s Total GLP-1 product has multiple advantages, such as lower sample volume, better sensitivity and a broader measuring range.

Crystal Chem Total GLP-1
n Measuring range: 0.24 – 300 pmol/L
n Sample volume: 25 µL
n Specificity: not stated on the product sheet
Crystal Chem’s assay is less encountered than several of the other GLP-1 assays discussed here. It is only
included in the section because the specifications on paper looks quite competitive and that they state that
the assay is cost effective with “low cost per test”.

!

However, the specificity is not stated which indicates that Mercodia’s assay has an advantage here.

Other assays
Phoenix
The Phoenix Total GLP-1 assay is in a competitive format opening up for specificity issues as MPGF is most
likely to cross-react in this assay It uses 50 µL of sample volume and has a measuring range of 0.01 – 100
ng/mL, 3 – 30000 pM. As the detection is done at 450 nm with TMB the wide measuring range is strongly
questioned. The instruction does not state any performance characteristics. Hence, specificity is unknown.

!

Mercodia wins on specificity

!

Mercodia’s assay wins on sensitivity

Yanaihara
n Measuring range: 0.206 – 50 ng/mL, 62 - 15000 pM. This is not even in the right ballpark at all and is
way too high for most samples. This assay has no value for the customers due to the measurement range
being way off target.
n Sample volume: 30 µL.

SALES CHALLENGES

A sales challenge will be to convert customers already using another GLP-1 method to our product. We have
the best assay on the market. We need to convince researchers that we have a better value proposition explaining the benefits of measuring GLP-1 secretion instead of GLP-1 actions (as with active assays). This can
be done with the help of the publications from Bak et al. (2014) and from Holst and Madsbad (2016).

PRIMARY TARGET GROUPS

Important target groups are academic researchers, with special focus on KOLs within the field of diabetes
and metabolic disorders. Our goal is to make sure our assay is used in as many scientific publications as
possible during the first two years after launch to ensure that the assay becomes known among the scientific
community.
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We also need to focus the attention towards CROs and Pharma industry as a GLP-1 assay could have large
potential in this segment. These customers are not as price sensitive as in academia, and sensitivity and
specificity are important selling points together with our ability to meet the regulatory guidelines set forward by FDA and EMA.

BUNDLING OPPORTUNITIES

The Mercodia Total GLP-1 NL-ELISA can be bundled with many of Mercodia’s existing human products;
glucagon, insulin, proinsulin, iso-insulin, leptin and C-peptide. Coupled with the GLP-1 assay Mercodia will
offer GLP-1 controls to be used as a complement product.

UNIQUE SELLING POINTS – SUMMARY
n
n
n
n
n
n
n

Low sample volume – 25μL
High sensitivity – detection limit: < 0.65 pM (< 2.0 pg/mL)
Measures the predominating form, GLP-1 (9-36) amide to 100 %
Based on monoclonals = lot-to-lot consistency
Easy-to-use protocol
Prediluted calibrators, seven levels
Possibility to run just a portion of the plate (as with other Mercodia assays)
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