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Peanut allergy statistics

AAAAAAAAALA AL

2 K2 2 2 (2 (2 ¢ O O O ©

food allergy affects about 1 in 10 infants

Studies reporting Food Allergy Prevalence
in preschool children < 5 years

e — 15 B Japan
:‘ud ::] ] ﬁ 'g 1 EUS
,,,,,, = = U i I
China ubli 0N = 10 ] uUs
,,,,, s M 23
P 16/89 countries f o
‘g’ u< - (those with not data not shown) [} w 5 I
g e [ =2
Ue:’:‘:: =1 Il OfFC proven food allergy
- [ Symptoms and sensitisation O T T T
‘u_‘m:m ? [ Parental reporting 2018 2020 2025
’ I=cu:»d5 Allergy Prevallnence in childrlesngfwears ”
s Peanut allergy: high prevalence By 2025:
in Australia “*Projected 8 million peanut allergic
/ H . . . . .
*+3% of children are peanut individuals in the 7 major markets
allergic < Projected market size of 11.3billion USD

+» Of which, 80% remain allergic
for life



Sales forecast for peanut
allergy in 8MM, 2017-2027
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"This incredible growth stems from the
projected entry of four new peanut

immunotherapy products into a previously

y
empty marketplp ace. These new therapies
mclude three oral lmmunotherapy (OIT)
products—Almmune Therapeutics’ AR-101,

CA-002—and one eplcutaneous

Viaskin Peanut."”

| Mode of action |
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Current treatment: total avoidance

THIS SCHOOL IS WARNING

PEANUTS AND PEANUT
DUS&VERYWHERE

How to Avoid Severe

/ | Allergic Reactions
FREE While Thaveling
LLERG
£000 A FOOD ALLERGY

\GN> NOTICE
PLEASE BE ADVISED THAT
FOOD PREFARED HERE MAY

CONTAIN THESE INGREDIENTS:

THANK YOU MILK, EGGS, WHEAT, SOYBEAN,
. PEANUTS, TREE NUTS, FISH
for keeping our school safe! AND SHELLFISH

please ask my Mom or Dad before
offering me food and treats! ‘ Y.




If you are exposed: EpiPen adrenaline

Markets Wl Chart of the Day

EPIPEN PRICE UNDER MYLAN
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5/13/07: Mylan announces
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Desensitization-oral immune therapy

* Intense and costly administration of allergen

* Requires maintenance

* Benefit not a long term solution

* This treatment has safety concerns and is not approved by the FDA

* Sub lingual oral immunotherapy at home, 3 years duration (dust mite and
pollen) compliance as low as 7%

Build-up Maintenance
s 0 © U 1@
Allergen

administration 2 to 5 years

Symptoms



Permanent desensitization by re-educating
the allergic T cell response with a vaccine?
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The propriety ‘Sementis Copenhagen Vector’ platform
technology developed with Sementis Ltd.

.r
& » Allergies
e Vaccine Delivery Vehicle (SCV Vector):
“Genetically crippled smallpox vaccine that can be
engineered to make ANTIGENS from disease
targets to raise immunity to that disease”
¢ ¢ Totally attenuated vaccine vector system
= . oV T < : _
< . Manufacturing Cell Substrate:
é Infectious Oncology éiv

Diseases “The CHO biotechnology friendly cell substrate

engineered to produce the SCV vector”

- an's A first for the production of vectored vaccines!
b New Ideas

Declared COIl: JD Hayball holds shares in
Sementis Ltd and sits on the SciAdBrd



How does the SCV platform work?

Smallpox Vaccine SCV Vaccine
(Live replication competent) (Live NON-replication competent)

e e’

Vaccination

Smallpox vaccine SCV vaccine

Vaccination

Viral genome replication
(gene amplification)

Viral genome replication
(gene amplification)

STIMULATION
HIGH level antigen production - of

STIMULATION
High level antigen production - of
Immune response

Immune response
Viral assembly

Progeny virus

Arrested progeny
Virus production

-

= Amplified infection cycle Aim to preserve genome replication

That leads to gene amplification

Vaccine complications That gives excessive antigen production!
(death rate 1-in-million) ‘

Primary Vaccination Site Reaction




SCV does not multiply in human and mammalian cells lines

el

Human
1438 Bone
Cells

Human
MRC-5 Lung
Cells

Human
HEK-293 Kidney

Cells s
Human
A431 Skin

Cells

Human
Hela Cervical
Cells



Safety and biodistribution of SCV in
immunocompromised SCID mice

Average Body Weights + SEM

(n=9 per treatment group)
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In the absence of an antiviral
immune response SCV was unable to
cause productive disease.
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immune response SCV is not
pathogenic.



CHO-based SCV cell substrate for manufacturing
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Red Fluorescent Protein)

SCV Rescue cell line

CHO

Sementis’ SCV-cell substrate for manufacturing was derived from GMP produced CHO-S cell line :

Sourced as a GMP produced batch of CHO-S from Life Technologies (ThermoFisher Scientific), Cat #
A1136401, royalty free, one off licence fee per field, ie, infectious diseases, immunotherapeutics

Suspension cell line — suitable bioreactor production

Cultured in serum-free chemically defined medium, eg, CD-CHO medium from Life Technologies, Cat #

10743029



An effective single shot SCV-CHIKV+ZIKV vaccine

SCV-CHIKV+ZIKV vaccine

Vaccination

Viral genome replication
(gene amplification)

High level ZIKV-antigen production of anti-CHIKV

‘ Immune response

STIMULATION ieh level . ducti STIMULATION
of anti-ZIKV d High level CHIKV-antigen production
Immune response ‘ -

Enhancing Enhancing
of .of
anti-ZIKV Arrested progeny anti-CHIKV

Immune response  Non-infectious Virus production  Non-infectious | MMune response

ZIKV-VLP CHIKV-VLP



% increase in foot

height x width + SE

Single-shot SCV-CHIKV+ZIKV vaccination protects
against infection with both diseases

C57BL/6 mice
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A single shot vaccination protects against ZIKV
detrimental foetal outcomes
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A single shot vaccination protects against ZIKV
testicular damage
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* Implavax technology for SCV delivery
= Enhanced stability?
° Enhanced immune responses?

 Stage 1: Formulation of SCV into solid doses (Enesi)

» Stage 2: Immunogenicity study (Sementis)
o CHIKV/ZIKV vaccine
o Peanut vaccine



Summary |

® SCV is replication-defective in vitro and safe in vivo

Commercially-proven CHO cells for scalable vaccine production

SCV-CHIKV+ZIKAV vaccination elicits single shot and long term
protective immune responses

® Protects pregnant mice and their offspring from ZIKAV infection
® Protects testis of male mice from ZIKAV mediated damage

® No immune interference between CHIKV and ZIKV vaccine antigen
expression nor booster responses (data not shown)

® Liu et al, BioTechniques, 2017.

® Eldi et al, Molecular Therapy, 2017

Prow et al, Nature Communications, 2018.

Prow et al, Expert Review Vaccines, 2019

® US NIH/NIAID-sponsored NHP challenge study completed, 2018.



Permanent desensitization by re-educating

the allergic T cell response with a vaccine?
I. Induction of Th2 biased peanut-specific T cells 2. IgE production

, Low Thl cytokine
(IFN-y) B cell
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4. Mediator release leading to allergic symptoms 3. Mast cell priming with IgE .



Can an SCV-based vaccine skew a peanut allergy-specific
Th2 responses to a Thl bias?

°c®  ©O-
\ desensitization /

tolerance

Allergic status

th1 Th2

Non allergic status

Thl .

A SCV infection (host cell) B SCV-PHAV vaccination (host cell)
SCcvV £Entry =) Uncoating == Viral genome\ SCV ﬁntry =) Uncoating == Viral 99“0"19\
replication -PHAV replication
L} ]
Late Gene Late Gene
Expression Expression
AD13L el Th1 biased hiFNg / - =
— Peanut- specific w Peanut antigens —
\ No SCV assembly immune responses No SCV assemby

SCV-PHAV expresses a ubiquitinated, multi-
peanut antigen fusion protein expressing:
Arah1l,2,3,5,6,7,8,8.1,9, 10, 11



Confirming vaccine mechanism of action using APC and
total T-cells from blood of a peanut allergic individual

Infection of APCs é

Derived APCs With
Peanut-Allergy Vaccine
APCs
Isolation and Culturing Vaccine infected APCs Stimulation T-ce_ll cytokl.ne.
Mix with secretion profile in
Blood Sample Ix wit of response to peanut
Total CD4+ T-cells T-cells peanut-specific P P
From Peanut allergen exposure
. T-cells
Allergic
Individual Patient Age Skin prick sigE Basophil
ID yrs) test results peanut) activation test
positive IFNg
2 20 5mm 0.85 positive secretion secretion
3 33 6mm 4.9 positive Ratio of secretion is a
measure of Th1/Th2 bias
4 23 Strong + 71.3 positive

induced by peanut allergen
exposure to vaccinated-APC

6 25 7mm 0.9 positive activated T-cells



Th1/Th2 profiles for SIX peanut allergic volunteers

Th1/Th2 Ratio
(IFNy/IL4 secreting cells ratio)
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Peanut Allergic Volunteer: MD (female)
Ex Vivo Th1/Th2 Profile
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Peanut Allergic Volunteer: KD (female)
Ex Vivo Th1/Th2 Profile




Vaccine inducing Th1l efficiency in a sample
population of 6 peanut allergic volunteers

The Mean Ex Vivo Vaccination Induced Th1/Th2 Profile of 6 peanut allergic Volunteers

251 p=0.013

I 1 Conclusion:

p=0.021 1. The peanut hypoallergy vaccine treated DCs
’0. — . p yp gy

induces a significant increase in a peanut-
specific Th1l response over and above the T-
cells treated with PNE-treated DCs (peanut
protein extract).

2. The peanut hypoallergy vaccine treated DCs
also induced a significant increase in a
peanut-specific Thl response over and
above the T-cells treated with SCV-vector
only DC.

Mean Th1/Th2 Ratio +SEM
(Mean IFNv/IL4 secreting cells ratio)
Increasing Th1l bias

Significance was determined using one-tailed Mann-Whitney T-test
Significance = p<0.05



[ IFNg producing cells
Il IL-4 producing cells

DCpne:CD4 DCscy.prav:CD4 0 E
TJ J— 1\}
© 18.62 1.15 e IRE:
9 R P |
g £8°% 310
- |
£ L5 -
= 3 i
o Qo o ol
= — O -
d o~ o . | —
e 2 M M 0 T T
17, s ] T T T T é \g Q/
& ] X
IL-4 i@ Q ©
Q @X)
Q
B DCpne:CD4 DCscv-priav:CD4 » E :Eﬁgp?égﬂgﬂzgcgﬁgs
M~ ] 2 —_
o 1165 | 165 |1355 1.02 ig__:, o 10]
r; ' ] £ § 30 o
; 8 3 o
pu g 45 20+ - 5-
- -— B c ~
Q:) . ‘5. 8 10- E
S 356 | B =
o . 1 < 0- 0-
© > ° Q\\Q’ \23-'.'& Q\Q’ V\‘\
& O Q O N
QT Q7
< O Ke
< QO
DCppne:CD4 :
- C PNE DCscv.pHav:CD4 [ IFNg producing cells
b=l I IL-4 producing cells
S 3 406 869 | T~ 3
b0 G © 2 40 2 B
5 20 o
Z A - £ 0 -
£ ‘ ‘ 8 g o %]
= 3 E wn e
c | 4 =5 201 =
5 3 3 S € = 11
o 53 c
> ] 3 o8 1Y =
Y
@ E E o= ol 0 I:I T
< 1 1 = & 2 & &
> QOQ\; | ¥ 00Q$ QQY
IL-4 % o

2o
O,



Day

A mouse model for food allergy

e C3H/HeOul mice

cholera toxin (CT)

123 7 14 21 28

e Oral (gavage) dosing of allergen: Peanut,
casein or whey with the mucosal adjuvant

35 36

A

EET = | 1

A

T

]

Oral cha]lengeE Sacrifice

Oral dosing allergen with or without CT

» Early parameters like
allergen-specific cytokine
production by spleen

e Weekly blood collection, serum
ELISA’s (antibodies against allergen)

» Allergen-specific cytokine production
in the spleen

Clinical parameters upon
oral challenge with
allergen:

e Acute allergic skin
response

e Intestinal permeability
» Mast cell degranulation

¢ Diarrhea

e Intestinal motility




Absorbance units

Peanut sensitization

vaccination boost
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Ex-vivo stimulation antigen specific CD4 T cell cytokine analysis

Sensitisation alone Vaccination alone Vaccination + Sensitisation
A
0
Z | ]
(T
3 _
- j =
|WARRRRAS . . RARRLLLY | LRALL | LA | LAARRARS | RERRLALE | LRALL | LA | TTTTTTTTTTTTTY Ty
Gated on live proliferating CD4+ cells IL-4
ﬂ{\
o
) :
T =3 IFNg producing cells 25 = e
O Bl |L-4 producing cells 201 e
% 60l o 5] = © T
c =] ©
o 8_ © O 1004
© 6 (@)
D = c T =
= 3 ~ 8
o < 4 S5
o @© -~ o 504
o 8_ 20+ ~— (@)
| -
5 = = 2 o
o 0 S i—i
@ @ o 0- T - Q: 2 x
O Y O o ) ) x T+ Qo & <
. Qrb . le (\'5\\ N & \OQ o) Q}o > © )
& & SO & 0 &S & S
NG & Ko O ‘\0(\ & ./\,& > & o '\'.\\1,
& & & » & K &S T8
© A\ ".o\‘&’ 000 3 0‘\\% 0(\(9\ A(b K
%e? Q° @ )



Summary i

®SCV-PHA ex vivo vaccination induces Th1-skewed response in a
sample population of 6 peanut allergic volunteers

°The same Th1-skewed response pattern is observed in the same
donor when tested three times over a 12month period

®SCV-PHA in vivo vaccination vaccination delivers a skewed Th1
vsTh2 response in peanut allergic mice

®Eldi et al, manuscript in preparation.
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Absorbance units

What happens to the peanut-specific antibody
levels post-sensitization in vaccinated mice?
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Th1 response: Sensitization boosts Thl response in vaccinated mice

Th2 response: Sensitization does not induce IgE in vaccinated mice
IgG1 response similar to sensitized mice



Does vaccination prevent mast cell degranulation following peanut exposure?

Mediator release
post sensitization
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