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n Background and Aims

BACKGROUND

* Epitopes represent each single, small fragment of allergen to which an allergic individual can produce an antibody

e Each allergenic food, such as peanut, has many epitopes

* The summation of the repertoire of antibodies produced in response to an allergen by each individual can be
considered their epitome - fingerprints of an individual's humoral response to an allergen

AlMS
* To understand how the epitome is modulated during peanut immunotherapy (P-IT), the epitome of individuals
participating in three P-IT clinical trials was examined:
1. POISED: Oral Immunotherapy (OIT) with roasted peanut
2. BOPI: OIT with initial boiled peanut, transitioning to roasted peanut
3. PEPITES: Epicutaneous immunotherapy (EPIT) with peanut protein

The specific Objectives of the study were to:
1. Identify similarities and dissimilarities in peanut epitome modulation across studies
2. ldentify potential epitopes that may be biomarkers of treatment response
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n Methods: BBEA Technology

* A Bead-Based Epitope Assay (BBEA) platform! was used to monitor the reactivity of IgE and IgG4 in patient serum to 64 linear
epitopes from Arah 1, Arah2and Arah 3

Selected Epitopes  Epitope-Coupled Beads Serum Antibodies Secondary Antibodies

* The BBEA methodology enables simultaneous
quantification of antibodies binding to sequential
epitopes

* Epitopes are covalently coupled to unique
fluorescent microspheres (Luminex)

Median Fluorescence Intensity » Epitope-labelled beads are mixed to form a master

library
<+ * Patient plasma and a secondary fluorophore-labeled
antibody are then incubated with the beads
Epitopes . * The Luminex instrument uses dual-lasers for
635nm red laser  532nm green laser ) Gregory 02018 Mount Sinai Health System quantification (red for beadS, green for Secondary
antibodies)
o Patient Sample Igénftllf-:?;:;; m?:f:ét?(ﬁns 9 Machine Learning Algorithm
* For each epitope, the signal is quantified as a median
i + — fluorescence intensity (MFI)
EAACI 2020
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n Methods: What does an epitome look like?

Peanut allergy diagnosis at age 2
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n Methods: Peanut IT Cohorts

EPIT
YES YES YES
Age Group (years) 7-49 8-17 4-11

: < _
Peanut SPT >5 mm CRD at baseline <1.44 g Base“nlfei?lJtSS?g?EopiakBu;metem
- 5 A

. < > i
Baseline CRD <500 mg Tolerates >1/8 boiled peanut Peanut SPT >6mm/8mm

Age, median (years)* 11 12 8
Boiled peanut for up-dosing, -
Peanut IT form Defatted roasted peanut flour e Lyophilized peanut extract
transitioning to roasted whole peanut

Maintenance Daily 4000 mg PN protein (PNP) as Daily, 4 roasted peanuts Daily, 250 pg PNP via epicutaneous
regimen defatted flour, orally (~1000 mg PNP), orally route

Tolerant to cumulative PNP dose of 4g ED 2300 mg (if baseline ED <10 mg)
Primary Outcome at Week 117 DBPCFC ED 21000 mg (if baseline ED >10 mg)
(following 3 months off OIT) at Month 12 DBPCFC

Key inclusion criteria

Desensitization to >1.4 g at Month 12
DBPCFC

No. of responders /
No. placebo subjects 31/8 35/0 14/19

analyzed'

OlT=oral immunotherapy; EPIT=epicutaneous immunotherapy; RCT=randomized controlled trial; CRD=cumulative reactive dose; ED=eliciting dose; SPT=skin prick test;
PN=peanut; ITsimmunotherapy; DBPCFC=double-blind, placebo-controlled food challenge.

*Median age subjects with samples included in the analysis. PACI 2020
*A random sample of subjects on placebo or treatment were selected for analysis from POISED and PEPITES; all subjects on active treatment from BOPI were analyzed. PR
et i";
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n Methods: Analysis

The BBEA method was applied under SOPs to all subjects in triplicate and randomized across plates

* |IgE and IgG4 reactivity to 64 linear epitopes from Ara h 1, Ara h 2 and Ara h 3 was measured
* denoted epitope specific (es); eslgk and eslgG4

* Raw data was processed: noise removal, log normalized, triplicates merged

* For each study, responders were defined as those subjects with an eliciting dose of 1000 mg or
greater based on a DBPCFC after 12 months of P-IT

 The median change across each cohort from baseline to 12 months for each epitope ratio of eslgG4
reactivity to eslgE reactivity (eslgG4/eslgE) was assessed

BBEA=bead-based epitope assay; SOP=standard operating procedure; Ig=immunoglobulin; P-IT=peanut immunotherapy. & J"‘f
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n Results: Identification of Informative Epitopes (POISED)

* Overall, the majority of epitope ratios (eslgG4/eslgE) increased 25%-50% indicating that 1gG4 levels are generally
increasing due to therapy

* This is evident when compared to Placebo group where effectively no change is observed over the same time period

* Of interest are two Ara h 2 epitopes, marked by the blue arrows, that demonstrate >100% change, which is considered
highly informative epitopes for response in this population

POISED Epitome Change in Responders POISED Epitome Change in Placebo
(N=31) (N=9)

(o] . .
) i B 9 G4/IgE Ara h1 4 B gG4aNgE Araht - © 64 epitopes are arranged in
= Bl o G4/IgE Ara h2 B g GA/IgE Ara h2 order from Ara h 1 through
g § I 1gG4/IgE Ara h3 I igG4NgE Ara h3 toArah3
%0 [ 3 3 * Each bar represents the
ﬂ:J @ median of all subjects
S S g 2 ‘ 2 eslgG4/eslIgE to a single
uo (7,3 J . .
c © " linear epitope
© o
f Mﬂluﬁﬂiﬂhm |
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H Results: Cohort Comparisons

POISED
* The same two Ara h 2 epitopes modulated by P-IT therapy POISED Epitome Change (Responders) POISED Epitome Changes (Placebo)
. . i G4/1gE Ara hi B igGA/IgE Ara h1
in POISED are also modulated in BOPI and PEPITES 4 e 4 B
] IigG4/IgE Ara h3 ] I IgGANGE Ara h3
* These same two Ara h 2 epitopes have also been validated éf’ 'éﬂ
on two independent cohorts to diagnose peanut allergy g, e,
with 95% accuracy as compared to DBPCFC %“ ." %
(see Thematic Poster Session 11) 0 1 ‘ I | g 1
e Importantly, there are additional epitopes uniquely 0 winll ¢ g S j i T e i o
modified by P-EPIT in PEPITES compared to P-OIT Epitopes Epitopes
BOPI PEPITES
BOPI Epitome Changes (Responders) PEPITES Epitome Changes (Responders) PEPITES Epitome Changes (Flacebo)
B g G4/IgE Ara h1
‘ — I ¢ = —pempedti —
o ‘I:llgmﬂgE Ara h3 [ IigG4/IgE Ara h3 f: \ EligGA/IgE Ara h3
3 =] { |
. § =
gg EQ .. [ EE
5 . 1 &
- @
3, 1 3 H 2|
(] O L
® # E
u dil]ihﬂ:ﬂh ﬂ.._l-ll_j ‘L [L:.n. G e c— II;I o

Epllopas Epitopes Epitopes

P-IT=peanut immunotherapy; EPIT=epicutaneous immunotherapy; OlT=oral immunotherapy; DBPCFC=double-blind, placebo-controlled food challenge. | MG
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n Summary and Future Directions

We have identified key peanut epitopes which are highly correlated with response to P-IT

Different forms of P-IT promote both shared and unique fingerprints - likely related to the route of
delivery, and perhaps also regimen and dose

There appear to be key epitopes in Ara h 2 which are consistent across all three studied cohorts,
and their evolution over the treatment period is associated with clinical response to therapy

Differences between BOPI and POISED suggest that different processing of peanut (boiled vs
roasted), even though both are via OIT, may influence the epitope response

Differences between EPIT and OIT studies, particularly in the recruitment of informative epitopes
from Ara h 1 and h 3 highlight the potential differences in response using different routes and
doses (ultra low dose vs high dose)

Analyses are ongoing to understand whether there are any potential epitome fingerprints earlier in
the course of IT or at baseline that are associated with/predictive of:

 Future response to IT

« Sustained unresponsiveness

Analyses are ongoing to understand whether epitome fingerprints can assess degree of
desensitization on treatment
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