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INTRODUCTION

We have shown that reactivity and sensitivity of the early response of cultured
human mast cells (MCs) increase with increasing IgE affinity?®.

Evidence of molecular editing of cellular responses by the high affinity IgE
receptor, FceRl, on mast cells, suggests that affinity of IgE for allergen directs the
type of response mounted?. The late phase response of murine bone marrow
derived mast cells (BMMCs) through low affinity Igk induced a chemokine
response recruiting monocytes in vivo, whereas the response through high
affinity IgE induced a cytokine response recruiting neutrophils?.

RESULTS

Afflnlty of the clones ra ngEd from 3.4 Affinity of allergen speciﬁc IgE clones
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This study explores whether differences in the affinity of Igk for allergen result in
a distinct pattern of mediator release from cultured human mast cells.
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Figure 1: Human mast cells cultured for 8 weeks in StemSpan medium with IL-6, stem cell factor, penicillin/ streptomycin, IL-
3, IL-4 and 10% FBS. Sensitization with IgE antibodies for 2 weeks3. Activation for 30 minutes and for 3, 6 and 24 hours.

IgE: 80 kU/L recombinant IgE containing 0¥
pairs of non-overlapping Igk clones with \ - wo¥
either high or low affinity for

Dermatophagoides pteronyssinus antigen 2 §:F,FK
(Der p 2) in combination with non-allergen- \
specific monoclonal IgE. The allergen-
specific IgE clones are well characterised
regarding Der p 2 affinity and epitope
specificity (figure 2+3)*. Igk clones H10:H12
and C were used for low affinity sensitiza- & “Hy,

tion and clones H12 and E were used for "2y,

. . . cps . : - - Figure 2: Der p 2 binding epitopes recognized by the
h Igh affin Ity sensitization. The difference in different Der p 2 specific IgE clones. (Christensen LH et al

affinity of the Der p 2 clones was 224-fold. (2008), 1aci 122 p293)*.
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Activation with log dilutions of Der p 2 allergen for 30 minutes and for 3, 6 and 24
hours. Activation of the MCs after 30 minutes was measured as upregulation of
the activation marker CD63 by flow cytometry. Mast cell reactivity (fraction of
mast cells activated) and sensitivity (Der p 2 concentration triggering a half-
maximal response, EC.,) were estimated by non-parametric curve fitting.

Statistical significance was analyzed using Mann-Whitney test or 2way ANOVA.
& 1000 3

High Medium Low u—
Affinity Affinity Affinity

100 -

=

o
]
|
|
|

11

e
-

Affinity for rDer p2 (K, in nM

il

DXL ¢ ORI LNV IL P L OO L LML I XL L LI ©
Q"\ \?‘\q’ ‘2‘\. Q?‘ A

% D\ %b‘ QQQ\\Q %‘)‘%\Q;b\i\gﬂ

rigE clones
Figure 3: Affinities for Der p 2 of the different specific IgE clones. Colors indicate epitope specifcity as indicated in figure 2.
Clones used in the present study are marked with arrows. (Christensen LH et al (2008), JACI 122 p298)*.

Release of cytokines from MCs activated at optimal Der p 2 concentrations for 3,
6 or 24 hours compared with baseline was measured using a multiplex
immunoassay based on the Proximity Extension Assay (PEA) technology (Olink
Proteomics, Uppsala, Sweden) (figure 4).

1. INCUBATION 2. EXTENSION 3. DETECTION

_ 6 J ﬁ
Yo oS0 | t f
N

N\ N

Proseek probes (DNA oligo  Extension and Proseek Amplification and Detection by
labeled antibodies) bind in creation of real-time  real-time PCR on the BioMark™ HD System
proximity to target proteins PCR amplicons

Figure 4: In the PEA technology, each biomarker is addressed by two DNA-tagged antibodies that bind in close proximity to
the same protein. This allows for a new PCR target sequence to be formed by the action of a DNA polymerase. The
resulting sequence is subsequently detected and quantified using standard real-time PCR. (Olink Proteomics, Uppsala,
Sweden).
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=12 —25) CD63* mast cells with two 80 G n—
low affinity clones to 65% (IQR =47 — =o= Low aftinity
80) with two high affinity clones % 60 -~ High affinity
(p=0.0286) (figure 5). Mast cell ;
sensitivity (ECgy) increased 13000- g Ao
fold from 0.9 ng/ml (IQR=0.3-1.1) %,
\&
Der p 2 allergen when the cells were A&
sensitized with two low affinity i\g 20
clones to 0.07 pg/ml (IQR = 0.02 —
7.2) Der p 2 allergen when two high 0
affinity clones were used for
sensitization (p=0.0286) (figure 5). rDer p 2 (log ng/ml)
Figure 5: Mast cell activation at high (black) and low (red) IgE affinity.
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Figure 6: Expression of cytokines and chemokines from human mast cells after optimal Der p 2 activation for 3, 6 and 24 hours (H). OH is the baseline detection
(no allergen activation).

A quantative measurement of the cytokine and chemokine response was obtained from the supernatant
samples (n = 4). Secretion of the cytokines interleukin(IL)-8 and IL-13 was significantly increased at high IgE
affinity compared with baseline and with low affinity stimulation (IL-8; p=0.006, IL-13; p=0.0018) (figure 6).
Secretion of IL-6 was significantly increased at high IgE affinity compared to low affinity (p=0.0011). However,
the secretion did not differ from baseline expression (OH, no allergen activation). Secretion of the
chemokines CCL3 and CCL4, but not CCL2, was significantly increased at both high and low affinity stimulation
compared with baseline (CCL3; p<0.0001, CCL4; p<0.0001, CCL2; ns). However, the responses were not
affected by IgE affinity (figure 6).

CONCLUSIONS

We hereby confirm our previous results showing a significant increase in mast cell reactivity and sensitivity
with increasing avidity of the IgE-allergen complexes. Furthermore, we have observed a difference in mediator
release, which is partly comparable to the results from BMMCs:

* High IgE affinity results in an enhanced cytokine release compared to low IgE affinity stimulation.
* Chemokine expression is elevated even in a low affinity IgE system.
* We do not see a difference between high and low affinity IgE induction of the chemokine response.

A change in the cytokine response from mast cells may influence the severity of the late phase response and
may create a possible new target for anti-asthmatic treatment.
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