
Immunoassay : Gliadin detection

Ç Assay Description

The use of superparamagnetic beads as label is evident in the detection of analytes in complex samples using

microfluidic or biosensors devices. ADEMTECH has designed calibrated magnetic particles presenting a unique size

distribution. Due to its particular patented technology, ADEMTECH has customized specific surface chemistry meeting

the requirements of IVD and life Science sample preparation.

Activ-Adembeads were especially developed for efficient protein immobilization. These magnetic beads offer an

innovating activated surface to interact with proteins, providing assay standardization without pre-activation step nor

coupling reagents. The coupling strategy was efficiently carried out with monoclonal and polyclonal antibodies, enzymes

and small proteins without any loss of biological functionality. Thus, assay sensitivity can be improved using less reagent

required and faster reaction time.

On one hand, conjugated Activ-Adembeads have proved their performance in immunoprecipitation applications,

providing high binding capacity while keeping non specific interaction low.

On the other hand, Activ-Adembeads can be used in sensitive magnetic beads-based biosensors. Immobilization of

gliadin was successfully performed. Coupling yields are higher than 90% (determined by Bradford assay) and ELISA

using HRP-conjugated antibody has highlighted efficient orientation of gliadin. Gliadin-conjugated magnetic beads can be

used in a competitive assay using enzymatic immunosensor.

Abstract

Ç Gliadin coupling

Ç Immunoassay optimization

Ç Direct competitive magneto-ELISA

100µL of magnetic beads (MB) (100mg/mL) were washed in 1mL of Activation Buffer (Ademtech), resuspended in 230µL of

Activation Buffer and incubated with 20µL of gliadin solution (20mg/mL solution prepared in 60% ethanol/ 40% borate buffer

100mM pH = 8.5) for 24h at room temperature. After incubation, gliadin-conjugated Activ-Adembeads were washed with 250µL

and finally resuspended in 400µL of Storage Buffer (Ademtech) to reach 25mg/mL stock solution, stored at 4°C until used.

Coupling efficiencies were evaluated by Bradford assay, analyzing protein concentration in the supernatant after conjugation.

Two-dimensional experiments were performed using the direct ELISA

procedure in order to select optimum concentrations for both gliadin-conjugated

MB and HRP-conjugated anti-gliadin antibody. As required in the competitive

assay, optimal concentrations were chosen to produce a signal ranging

between 0.8 and 1.2 absorbance units.

Gliadin-conjugated MB performance were first evaluated in a direct competitive

magneto-ELISA with optical detection. The procedure consists of :

- Pre-incubation of gliadin standard solutions with HRP-conjugated anti-gliadin Ab

- Competitive immunological reaction between preincubated gliadin solutions and 

gliadin-conjugated MB followed by three magnetic washing steps

- Enzymatic reaction using H2O2 and TMB as substrate and optical detection

The standard curve (Fig 10) was fitted to a four-parameter logistic equation

according to the equation y = {(A - B)/[1+10exp((log C - log X) x D)]} + B, where A

is the maximal absorbance, B is the minimum absorbance, C is the concentration

producing 50 % of the maximal absorbance, X is the gliadin concentration and D

is the slope at the inflection point of the sigmoid curve. LOD values were obtained

as 90 % of A value.

 

-6 -5 -4 -3 -2 -1 0 1 2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

Log [Gliadina]

A
b

s
 (

4
5

0
n

m
)

Fig 10. Direct competitive ELISA ïStandard Curve.
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Fig 9. Immunoassay optimization with 300nm-MB.

300nm-MB offer higher specific area and faster binding kinetics

Magnetic beads concentration : 0.06mg/mL

HRP-conjugated Ab dilution : 1/6000
Abs = 1.21

This work aims at developing an magnetic beads-

based electrochemical immunosensor as a

sensitive, simple, inexpensive and user-friendly

analytical method compared to classical assays

for the detection of proteins.

Here, the assay relies on an direct competitive

immunoassay between gliadin in the sample and

gliadin-conjugated magnetic beads for a HRP-

conjugated antibody. The labeled magnetic beads

are then captured by a magnet on the sensor

surface allowing an amperometric measurement.

Enzyme Immobilization

Proteinase K was coupled to 300nm Activ-Adembeads. As shown in Fig 6, 20µg of pK was quantitatively immobilized on 1mg

of Activ-Adembeads. The enzymatic activity of pK-conjugated Activ-Adembeads was validated by studying the digestion of

BSA (37°C, 10min) (Fig 7).

Efficient digestion of BSA 

with pK-conjugated

Activ-Adembeads

No loss of enzymatic activity

Higher digestion kinetics

MWM 1 2 3 4

Lane 1 : 5µg pK

Lane 2 : 10µg pK

Lane 3 : 20µg pK

Lane 4 : pK-conjugated beads

Fig 6. Immobilization of Proteinase K.
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Lane 1 : BSA

Lane 2 : Digestion with 0.5µL of pK-conjugated beads

Lane 3 : Digestion with 1µL of pK-conjugated beads

Lane 4 : Digestion with 2µL of pK-conjugated beads

Lane 5 : Digestion with 4µL of pK-conjugated beads
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Fig 7. Digestion of BSA by pK-conjugated beads.
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Fig 8. Principle of magnetic beads-based electrochemical immunosensor for gliadin detection.

Conclusion

In this work, we have presented new ready-to-use superparamagnetic particles, ideal for clinical and research applications.

Activ-Adembeads offer an innovative active surface that make them really attractive for covalent coupling of

biomolecules without pre-activation step. Not only was this new coupling strategy efficiently implemented with monoclonal

and polyclonal antibodies, but enzymes were also immobilized without loss of activity. Besides, Activ-Adembeads involve fast,

simple and flexible coupling protocol and lead to highly reproducible results.

Therefore, these new magnetic particles were evaluated in a direct competitive immunoassay. Gliadin conjugation was

successfully performed with high coupling yields (> 90%). As prepared gliadin-conjugated Activ-Adembeads performance

were first evaluated in a competitive magneto-ELISA with optical detection. These preliminary results showed excellent

sensitivity with a LOD of 7.7ng/mL. The evaluation of gliadin-conjugated Activ-Adembeads in electrochemical

immunosensor is in progress. The detection of other biological targets such as pathogens will be then investigated.

Antibody conjugation

Ç Protein Immunoprecipitation

Ç Immunocapture of Staphylococcus aureus

Anti-S. aureus mAb were coupled to 500nm Activ-Adembeads. The capture efficiency was evaluated on a wide range

of methicillin-sensistive and resistant clinical strains (Fig 5).

The presence of other commonly-encountered bacteria (Staphylococcus haemolyticus, Pseudomonas aeruginosa,

Proteus vulgaris and Enterococus faecalis) in clinical samples was also investigated and did not affect the

immunocapture efficiency.
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Fig 5.
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Fig 1. Polycolonal and monoclonal antibody coupling to 300nm Activ-Adembeads.

Different polyclonal and monoclonal antibodies were coupled to Activ-Adembeads in order to evaluate their

bioconjugation capabilities. 10µg of Ab were coupled to 1mg of Activ-Adembeads at room temperature. Ab

immobilization was assessed by SDS-Page and direct ELISA using anti-species HRP-conjugated IgG (Fig 1).

A kinetics study (Fig 2) has shown that bioconjugation of Activ-Adembeads involves fast reaction time : more than

90% of max. binding capacities can be reached after 30min.

As shown in Fig 3, bioconjugation leads to high reproducible (CV < 3.5%) and stable results ensuring assay

standardization.

Fig 4. RNA Pol II immunoprecipitation.

Easy to use particles, flexible protocol, efficient antibody conjugation, fast reaction kinetics, high 

reproducibility and stability

300nm Activ-Adembeads were used for immunoprecipitation of

RNA Pol II from HeLa cells.

200µg of beads were incubated with 2µg of IP antibody for 30min

at room temperature, washed twice in Storage Buffer (Ademtech)

and directly used for protein immunoprecipitation.

Fig 4 highlights Activ-Adembeads performance in RNA pol II

immunoprecipitation. Western blot analysis clearly shows that

RNA pol II was selectively purified from cell lysate.

.

Fast and easy protocol, low non specific binding

Efficient recovery of S. aureus while keeping non-specific interactions low (< 1%)

Fig 2. Goat anti-mouse IgG coupling kinetics. Fig 3. Coupling reproducibility.
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Applications

Gliadin coupling capacity = 36-38µg/mg of Activ-Adembeads


