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Detection of peanut allergens in serum: circumventing the
inhibitory effect of immunoglobulins
To the Editor,

bind to IgG endogenously present in the serum of some individuals.

Mose et al1 reopened the discussion on bioavailability of diges-

If bound, it can no longer be detected by ELISA. We also showed

tion-stable food allergens in human. Their paper elegantly shows

that a high-IgG titer of an individual was associated with a higher

that peanut allergen can be detected in serum, minutes to hours

inhibition of ELISA reactivity. 2 We now report a new approach to

following peanut consumption by healthy subjects. Interestingly,

circumvent the inhibitory effects of serum-born IgG on detection

different assays show different results. A basophil histamine release

of Ara h 6 by ELISA.

(BHR) assay indicated peanut allergen appearing in serum already

Binding of immunoglobulins to antigens can be disrupted by heat

after about 5-10 minutes, peaking at 1 hour and decreasing again

treatment, such as heating to 62°C3 or 71°C.4 Because the protein

after 4-8 hours, while some remained till 48 hours after ingestion.

structure of Ara h 6 is heat stable and not affected by temperatures

Using quantitative ELISA, Ara h 6 was detected with essentially the

up to 90°C,5 we hypothesized that a heat treatment step of serum

same kinetics as was found with BHR assay, and peak values ranged

samples would lead to dissociation of the Ara h 6-IgG4 complex,

between 0.05 and 0.25 ng/mL for different subjects. However, pres-

while Ara h 6 would retain its antigenic properties in the ELISA. Also,

ence of Ara h 6 could not be demonstrated in all subjects. Three

heat treatment at a temperature of 75°C or higher will lead to irre-

different types of quantitative mass spectrometry targeting Ara h 2

versible denaturation of IgG,4 preventing re-association with Ara h

peptides appeared not sufficiently sensitive to detect Ara h 2.1

6 after cooling to ambient temperature. Two heating protocols were

Our previous work on detection of Ara h 6 in serum from

performed in a thermocycler with temperature changes at 2°C/s

healthy individuals who ingested peanut showed similar peak lev-

(20 minutes at 75°C or 40 minutes at 65°C, followed by 20 minutes

els as those reported by Mose et al, 2 and we also observed strong

at 85°C). Figure 1 shows the detection of Ara h 6 by 2-sided (sand-

variability between subjects. We demonstrated that Ara h 6 can

wich) ELISA in sera of healthy subjects that had consumed 100 g of

F I G U R E 1 Detection of Ara h 6 in serum by ELISA (sandwich format); effect of heat treatment and Ara h 6-specific IgG4 titer. A,
Detection of Ara h 6 in 4-fold diluted sera of healthy subjects 1-10 two hours after consuming 100 g peanut. Black bars: no treatment;
blocked bars: mildly heat-treated (20 min, 75°C, coded “M”); striped bars: extensively heat-treated (40 min, 65°C plus 20 min, 85°C, coded
“E”). Striped line: lower limit of quantification (defined as blanc + 10 × SD of the blanc). B, Ara h 6-specific IgG4 titer, defined as the dilution
of serum that resulted in an absorbance of two times the blanc, calculated by interpolation, as determined in direct IgG4 ELISA (Ara h 6
coat, serum incubation, IgG4 detection with labeled anti-IgG4 antibodies [ab99817, Abcam]), as described by Janssen Duijghuijsen. 2 N.D.:
non-detectable (at the least possible dilution of 5-fold IgG4 was not detected). Ethics: METC-WU 15/34; NTR5655, conducted in accordance
with Declaration of Helsinki
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peanuts 2 hours before blood withdrawal. 2 Clearly, heat treatment
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of sera increases the amount of detectable Ara h 6 (Figure 1A). For
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some sera, a more extensive heat treatment was needed to release
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the bound Ara h 6. Differences in effect of heat treatment protocols
between the various sera may be due to the characteristics of a sub1

ject's IgG to bind Ara h 6. By applying the heat treatment step, Ara
h 6 can be detected in serum samples that were negative for Ara h
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6 at earlier testing. 2 Heat treatment had less pronounced effect on
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sera obtained from subjects with low- or non-detectable IgG4 to Ara
h 6 (Ara h 6-specific IgG4 titer of subjects are shown in Figure 1B).
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Apart from being useful for detection by ELISA, this heat treat-
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ment may also improve detectability by other methods such as mass

Human and Animal Physiology, Wageningen University and

spectrometry. A common sample preparation step for mass spec-
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trometry is removing of high-abundance proteins from serum such
as serum albumins, and this most likely will remove IgG too. Ara h
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6, or other food proteins, bound to IgG will be removed too, lead-
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ing to underestimation. The heat treatment protocols we present
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here may circumvent that. We hypothesize that such procedure may
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also work for non–heat-stable proteins, because commonly applied
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quantitative mass spectrometry approaches target peptides rather
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than intact proteins, and the effect of heat treatment on recovery of
peptides in such workflow is expected to be limited.
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We conclude that heat treatment of serum samples enables re-
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covery of heat-stable, IgG-bound food allergens. Performed in stan-
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dard laboratory thermocycler (eg PCR apparatus), this pre-treatment
step is easy to implement, requires only small volumes of sample,
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