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ENTOMOPHAGY IS GLOBAL )

i European
80 percent of nations eat insects in.one Way or another~ - / coun‘;ries
“ -

That's more than 2 billion people worldwide! -
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countnes in /
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African 14
countries Oceanic
countries
Source: Food & Agriculture Organization of the United Nations PROVIVAM

http://www.provivam.com/
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ADVANTAGES DISADVANTAGES

Nutritive value Laws (CE n° 258/97)
Ecology Allergic risk ? Anaphylaxis ?
Angioedema?

Low resources

=
Service publi

ervice public
de Wallonie
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« Evaluation of the risk of cross-reactions with insect allergens
— HDM allergy accounts for 5 to 15% of all allergic
patients worldwide

— Shellfish allergy accounts for 0.5 to 1.5% of all allergic
patients worldwide

 Development of new diagnostic tools to point out Insect
sensitization

« Screening of new foods containing insects =» control of labeling
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Food allergy
= 2-3% of world population
=» 2-6% of children

Allergic asthma = first chronic disease in childhood

X2 during the last two decades in Europe
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Definition:

An abnormal reaction of the body to a previously encountered allergen
» Introduced by inhalation, ingestion, injection or by skin contact

nadapted and excessive response of our organism

Reproducible reaction

Reaction even If there is a low quantity of allergen

Mainly mediated by IgE (= allergy linked antibody)
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» Sensitization phase :

After an initial contact with an allergen =» activation of the
Immune system ;&)

= NO SYMPTOMS NS

= Specific IgE A
» Reaction phase .
Ulterior contact with the same allergen

= REACTION (clinical symptoms = allergy)
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Ricki Lowis, Life, 30. Copyright © 1008 The McGraw-Hill Companies, Inc. All rights reserved,

An Allergic Reaction — Overview

Allergic.____ 3
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/ v \ (5)'
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Released IgE
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Mast cell

4) Subsequent

“ og,g '/ / S Sensitization phase (1) (2) (3)
k, Allergic reaction phase (4) (5)
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Definition:
A substance (mainly protein) that can cause an allergic reaction but is
not harmful to most people In our case, we studied shrimp and House

Dust Mites allergens that are already

described and used for in vitro diagnostics:
o o

GLUTEN PEANUTS TREE NUTS CELERY MUSTARD

EGGS MILK SESAME FISH CRUSTACEANS
MOLLUSCS SOYA SULPHITES LUPIN

https://www.nicelabel.com/fr/blog/2016-11-11/fags-allergen-ingredients-
food-labels/
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Definition:

Cross-reactivity in allergic reactions occurs when the
allergenic proteins in one allergenic source are similar to the
proteins found in another source

Example:
If you are allergic to birch tree pollen, you may have an

oral allergy symptom reaction when eating an apple
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Tropomyosin
Major allergen of invertebrates and minor allergen of House Dust Mites (HDM)

Marker of cross-reaction between shellfish, HDM and insects
309

Can cause severe allergic reactions

Homal
Example : Cnb chafl =

Some of the HDM allergic patients present an allergy . S rDer p 10

when eating shellfish due to cross-reaction 3?:3;1 y }, BT
3 d &)

=» only if previously sensitized to tropomyosin ! : :
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Diagnosis of allergy
In a clinical laboratory
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* Clinical history
« Allergic reaction characterization :
In vivo assays
« SKkin prick test
« Oral food challenge

T

o ot
p » Cat 200
Histamine Feather

 Sensitization reaction measurement :
In vitro assays

 Measurements of specific IgE in the patient’s serum
= Traditional method ImmunoCAP250 (ThermoFisher Scientific)
-> ImmunoCAP ISAC (microarray)
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e 1D & 2D Western blot

=» Detection of the proteins against which the patient has been
sensitized

=>» Sensitization proflle of one patlent |
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1. Protein extraction 2. 2DE Electrophoresis
+ pH3 pH10
Urea E [ —— - —
w
CHAPS - oo s HMW Proteins
TBP i .
Biolytes R
&, Total IEF> Electric f ——» SDS-PAGE - Size 5
S proteins charge - 3
b=} A\ 4
I .
= + LMW Proteins
. ©
3. Protein transfer 4. Western blot

Detection signal (colorimetric or
chemiluminescent)

Cathod

.\

Enzyme-conjugated

Secondary Antibody

Enzyme substrate
Blotting paper

SDS-PAGE
Patient Antibody
PVYDF membrane
Blotting paper 2
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Major described allergens :
» Tropomyosin
» Arginine kinase
> Chitin...

Cross-reactions with shellfish and/or
HDM allergens ?
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« Total protein extraction from crickets (Grillodes sigillatus)

EITHER
« SDS-PAGE gel (1D)
« Western blot (1D)
OR
* Isoelectric focalization (1D)
« SDS-PAGE gel (2D)
« Western blot 2D
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SDS-PAGE gel 1D SDS-PAGE gel 2D

20

SDS-PAGE gel 1D with Grlllodes extract SDS-PAGE gel 2D with Grillodes extract
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el RECHERCHE - FORMATION CONTINUE First case analyzed 1D de Liege

<27 y.0. woman with shellfish and HDM allergies

Systemic reactions (-)

250

Arginine kinase ?
Tropomyosin ?
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Western blot 1D with Grillodes extract Protein of interest (allergen)

. detected by Western blot 1D
¥ LIEGE ) : i i i
&y wiverste @fe o \C =R -2 Insectinov 2 - Adebiotech / AgroParisTech

H
.R
m/
=
Y

eeeeeeeeee




dor CRTGE . CcH

Efbﬁzaﬁzsés RECHERCHE - FORMATION CONTINUE FIrst case an alyzed - 2D de Liege

pH 3 10 pH3 ‘ > 10
.\ >(%_"“r’ﬁ:§ﬂgigmﬂ@> . (-)

250+ =

1501 [

100 | =
751
50 |

371 [

25 5

20

15

Western blot 2D with Grillodes extract

 (+)

&

Protein of interest (allergen) detected by Western blot 2D
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CBO y.0. woman with HDM allergy

Atopic dermatitisP" > | A 10 ) 3 et | ()
L - E — : ‘ ; 53 :v\‘ ' C ‘ﬁ% ?

(+)

Protein of interest (allergen) detected by Western blot 2D

i @Drek]  (Cr
m université @'ek \_/ ngpe ﬁ

Insectinov 2 - Adebiotech / AgroParisTech

eeeeeeeeee




dor CRTGE

autefole RECHERCHE - FORMATION CONTINUE hird case analyzed - 2D

38 y.0. man with shrimp allergy

Oral allergy syndrome
pH 3

e ———— R

Western blot 2D with Grillodes extract
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Proteins of interest (allergens) detected by Western blot 2D
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* IgE Cross-reactivities have been shown between shrimp,
HDM and crickets

Tropomyosin or Arginine Kinase cross-sensitization
Sensitization to the Gryllodes’ troponin C

* The identification of these proteins should be confirmed by
mass spectrometry (LC-MS/MS)

« Should be aware of potential allergic reaction in sensitized
populations... Should be investigated !
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