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Agenda

« Who am I and why am I here?
 Introduction to allergy
« PhD project

« Isolating antigen specific memory B cells
« Blocking patient IgE with IgG4 cocktails
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Who am I-

e 2017-2019: MSc in Biotechnology and Chemical Engineering at Aarhus
University

e 2020-2023: PhD project in collaboration with Aarhus University and ALK
Abell6

« 2023-current: Scientist in Global Research Drug Development @ ALK Abell6

And why am I here?
« Irecruited beekeepers as subjects in my PhD research and did a talk at
Horsholm beekeeper association

/v
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Kuby IMMUNOLOGY, Sixth Edition
AARHUS UNIVERSITY © 2007 W_H. Freeman and Company
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What is type I hypersensitivity?
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Kuby IMMUNOLOGY, Sixth Edition
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What is IgE?
- Five overall immunoglobulin/antibody (Ig) o ’; P h
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What is IgE?

- Five overall immunoglobulin/antibody (Ig)
isotypes in humans
- IgE is the rarest antibody isotype in circulation

IgD : 0.5% or less H IgE : 0.01% or less
IgA : 15%
IgM : 10%
IgG : 75%
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How does type I hypersensitivity develop?
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How does type 1 hypersensmVlty develop?

plasma cell

@ Upon first exposure to allergen,
APC processes antigen and
presents it to T2 cell.

antigen
%’/ antlgen presenting
B cells proliferate and

differentiate into plasma
cells that synthesize and
secrete IgE antibody.

inflammatory
molecules

= A
B cell .

IgE binds to ® Upon subsequent
mast cells by exposure to allergen,

Fc region, mast cells with IgE

*—IL-4 sensitizing bind to antigen and
/ - the mast cells. release inflammatory
A @ Tw2 cell releases IL-4 and molecules, resulting
AARHUS UNIVERSITY IL-12, which activate B cell. in allergy symptoms.

Oregon state University website
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How does type I hypersensitivity develop?

This looks injurious,
Obnoxious and repulsive
It is foreign...

Antigen
Presentation

Its war
I must
Alarm
©2019 Priyanga Singh B Cel IS

Creative-Med-Doses
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How does type I hypersensitivity develop?

Creating Ig E
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/V Mast cell

AARHUS UNIVERSITY

Overwhelmed

MGS"' Cel I © 2019 Priyanga Singh
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Antigen
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to Blast

Sensitized Mast cell
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How does type I hypersensitivity develop?
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Type I hypersensitivity potential use

- Fight parasite and helminth
infections

/v
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- Fight parasite and helminth
infections

- Parasites not a problem in
developed countries
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- Fight parasite and helminth
infections

- Parasites not a problem in
developed countries

- IgE does not have a clear purpose
in humans in developed countries

/v
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Type I hypersensitivity prevalence

31,8% of adults reported to have some form of seasonal or food allergy

/v

AARHUS UNIVERSITY National Center for Health Statistics, National Health Interview Survey, 2021
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Type 1 allergy symptoms

Allergy Symptoms

- Local reactions
- Mild systemic reactions

Trouble Breathing.
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Sneezing. Runny nose. Headache.
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Red or watery eyes. Hives or rash.
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AARHUS UNIVERSITY Cleveland clinic website
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Type 1 allergy symptoms

Allergy Symptoms

- Local reactions
- Mild systemic reactions

- Decrease cognitive function, Trouble Breathing.

productivity and general quality of
life (Canonica et al., 2008) ﬁ
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Red or watery eyes. Hives or rash.
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Cleveland clinic website
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Type 1 allergy symptoms

Allergy Symptoms

Local reactions
Mild systemic reactions

Decrease cognitive function,
productivity and general quality of
life (Canonica et al., 2008)

Symptomatic treatment using
antihistamines and corticosteroids

Trouble Breathing.
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Red or watery eyes.
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Hives or rash.

Cleveland clinic website
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Type 1 allergy symptoms

Severe systemic reactions
often from food and insect
venom allergies

“Anaphylaxis causes the immune system
to release a flood of chemicals that can
cause you to go into shock — blood
pressure drops suddenly and the airways
narrow, blocking breathing.

Signs and symptoms include a rapid,
weak pulse; a skin rash; and nausea and
vomiting” — Mayo clinic

Signs and Symptoms of Anaphylaxis
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Type 1 allergy symptoms

- Severe systemic reactions
often from food and insect
venom allergies

“Anaphylaxis causes the immune system to release a
flood of chemicals that can cause you to go into shock
— blood pressure drops suddenly and the airways
narrow, blocking breathing.

Signs and symptoms include a rapid, weak pulse; a skin
rash; and nausea and vomiting”

- Acute treatment using
epinephrine injection

/v

AARHUS UNIVERSITY
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Honeybee venom allergy at a glance

1. Prevalence: 0,3-3,4% of general population and 32% of beekeepers [1] [2] [3]

[1] R. Boyle, M. Elremeli, J. Hockenhull, M. Cherry, M. D. M. Bulsara and J. Oude Elberink, "Venom immunotherapy for
preventing allergic reactions to insect stings," Cochrane database of systematic reviews, 2012.
[2] U. Miiller and A. Helbling, "Immunotherapy with honeybee venom and yellow jacket venom is different regarding efficacy and

safety," The Journal of Allergy and Clinical Immunology, 1992
[3] Miiller, U. R. Bee venom allergy in beekeepers and their family members. Current Opinion in Allergy and Clinical

legy J. et al. Component resolution reveals additional major allergens in patients with honeybee venom allergy. J. Allergy

unol. (2014) doi:10.1016/j.jaci.2013.10.060.
ﬁgﬁ . & Jakob, T. Hymenoptera allergens: From venom to ‘venome’. Frontiers in Immunology (2014)

n.
illner
%ﬁ@?&é’%vmau.zi4.ooo77.

?nology (2005) doi:10.1097/01.all.0000173783.42906.95.
Ll
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Honeybee venom allergy at a glance

1. Prevalence: 0,3-3,4% of general population and 32% of beekeepers [1] [2] [3]
2. Five major allergens with Api m 1 being dominant [4]

[1] R. Boyle, M. Elremeli, J. Hockenhull, M. Cherry, M. D. M. Bulsara and J. Oude Elberink, "Venom immunotherapy for
preventing allergic reactions to insect stings," Cochrane database of systematic reviews, 2012.

[2] U. Miiller and A. Helbling, "Immunotherapy with honeybee venom and yellow jacket venom is different regarding efficacy and
safety," The Journal of Allergy and Clinical Immunology, 1992

[3] Miiller, U. R. Bee venom allergy in beekeepers and their family members. Current Opinion in Allergy and Clinical

Immamnology (2005) doi:10.1097/01.all.0000173783.42906.95.
ﬁ legy J. et al. Component resolution reveals additional major allergens in patients with honeybee venom allergy. J. Allergy
n

1 unol. (2014) doi:10.1016/j.jaci.2013.10.060.
é&lﬁﬁ]ﬁgg&@vgwﬁ.@ & Jakob, T. Hymenoptera allergens: From venom to ‘venome’. Frontiers in Immunology (2014)
01:10.3389/fimmu.2014.00077.
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FIG 1. IgE immunoreactivity of individual patient sera with recombinant allergens. IgE reactivity to HBV
allergens of sera from patients with HBV allergy (n = 144), patients with YJV allergy (n = 40), and
HBV-exposed but nonallergic control subjects (NA; n = 40). The lower-end cutoff of the CAP-FEIA

(<0.35 kUA/L) is represented as a dotted line.



@ ALK company presentation

Honeybee venom allergy at a glance

1. Prevalence: 0,3-3,4% of general population and 32% of beekeepers [1] [2] [3]

2. Five major allergens with Api m 1 being dominant [4]

3. Apim 1is the most abundant major allergen [5]

Allergen Name/function MW (kDa) % DW
BEES (Apis mellifera, A. cerana, A. dorsata)

Apim 1, Apic1, Apid1 Phospholipase A2 17 12
Apim 2 Hyaluronidase 45 2
Apim 3 Acid phosphatase 49 1-2
Apim 4 Melittin 3 50
Apimb Allergen C/DFP IV 100 <1
Apim B Protease inhibitor 8 1-2
Apim7 Protease 39 ?
Apim 8 Carboxylesterase 70 ?
Apim9 Carboxypeptidase 60 ?
Apim 10 CRP/icarapin 55 =1
Api m 11.0101 MRJP 8 65 ?
Api m 11.0201 MRJP 9 60 ?
Apim 12 Vitellogenin 200 ?

[1] R. Boyle, M. Elremeli, J. Hockenhull, M. Cherry, M. D. M. Bulsara and J. Oude Elberink, "Venom immunotherapy for
preventing allergic reactions to insect stings," Cochrane database of systematic reviews, 2012.

[2] U. Miiller and A. Helbling, "Immunotherapy with honeybee venom and yellow jacket venom is different regarding efficacy and
safety," The Journal of Allergy and Clinical Immunology, 1992

[3] Miiller, U. R. Bee venom allergy in beekeepers and their family members. Current Opinion in Allergy and Clinical

Immamnology (2005) doi:10.1097/01.all.0000173783.42906.95.
% legy J. et al. Component resolution reveals additional major allergens in patients with honeybee venom allergy. J. Allergy
n unol. (2014) doi:10.1016/j.jaci.2013.10.060.
ﬁﬁﬁg@gﬁvgﬁﬁ.@ & Jakob, T. Hymenoptera allergens: From venom to ‘venome’. Frontiers in Immunology (2014)
01:10.3389/fimmu.2014.00077.



Allergy immunotherapy (AIT)

- Culprit allergen extracts administered subcutaneously or sublingually

- In clinical practice

SINCe 1911 . xoonsom Build-up RN
gl 0 T U1 1
Allergen .
administration 2 to 5 years

Pz Symptoms

AARHUS UNIVERSITY
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Honeybee venom immunotherapy (VIT)

- 5-year treatment duration

/v

AARHUS UNIVERSITY G Sturm et al., 2018
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Honeybee venom immunotherapy (VIT)

- 5-year treatment duration
- Around 80% treatment success (95% for wasp VIT)

_ j
s %

AARHUS UNIVERSITY G Sturm et al., 2018
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Honeybee venom immunotherapy (VIT)

- 5-year treatment duration
- Around 80% treatment success (95% for wasp VIT)
- 17% relapses one year after stopping treatment (0-10% for wasp)

/v

AARHUS UNIVERSITY G Sturm et al., 2018
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Honeybee venom immunotherapy (VIT)

- 5-year treatment duration

- Around 80% treatment success (95% for wasp VIT)

- 17% relapses one year after stopping treatment (0-10% for wasp)

- Up to 20% experience systemic - k.
adverse events during r
treatment — 3.1 to 6 fold higher
compared to wasp

/v




Honeybee venom immunotherapy (VIT)

- 5-year treatment duration

- Around 80% treatment success (95% for wasp VIT)

- 17% relapses one year after stopping treatment (0-10% for wasp)

- Up to 20% experience systemic | -~ b
adverse events during r
treatment — 3.1 to 6 fold higher
compared to wasp

- Honeybee VIT works — but not
as well as wasp VIT!

/v

AARHUS UNIVERSITY G Sturm et al., 2018



Passive immunotherapy

- Administer allergen specific IgG antibodies to block sIgE epitopes

/v

AARHUS UNIVERSITY Dorna et al 2019
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Passive immunotherapy

- Administer allergen specific IgG antibodies to block sIgE epitopes
- sIgG will block sIgE epitopes and mimic serologically what happens during AIT
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AARHUS UNIVERSITY Dorna et al 2019
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Passive immunotherapy

IgE" memery
B call
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Differentiation
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CD23-mediated facilitated antigen T cell proliferation and cytokine
/v presentation to T cells production

AARHUS UNIVERSITY Dorna et al 2019
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Project aim

The aim of this PhD project was to generate flllly human monoclonal
antibodies specific for honeybee venom major allergens Api mi, 2, 3,
5, and 10.

Selected antibodies, in therapeutic IgG4 format, will be tested for their
ability to block binding of honeybee venom allergen specific IgE to cognate

allergens, for use as a potential passive immunotherapy against
honeybee venom allergy.
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How to find allergen specific antibodies?



Memory B cell Plasma cell

/v
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Isolating honeybee venom specific memory B cells

Recruit beekeepers

Single cell reverse
transcription and
sequencing

EH-0-

/v

AARHUS UNIVERSITY

Take blood sample

Isolate and
freeze PBMCs

Single cell sort allergen
specific memory B-cells

Isolate variable region of
heavy- and light chain

Design plasmids encoding
heavy- and light chain

Produce antibody as IgE in
human cell line
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Inhibition of basophil activation

/v
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Passive patient sera sensibilization BAT blocking
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%of max CD63 activation
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Full blood BAT inhibition (r)Api m 1

Native Apim 1 Recombinant Api m 1
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