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LNP Technology Clinically Validated

N o Acuitas LNP formulation used in ONPATTRO® (Alnylam partnership)
3 o First Approved RNAI product (2018)

o Approved in Canada, US, EU, Japan & elsewhere

o Acuitas LNP formulation used in Comirnaty®

(BioNTech/Pfizer partnership)

o Emergency authorization in Canada, US, EU, UK and elsewhere (2020)

o First approved mRNA therapeutic (2021) - 'W
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Lipid Nanoparticles (LNP)

— o Lipids — infegrated
F i components of product

o lonizable lipid -

encapsulation, PK and
intfracellular delivery

o PEG-lipid —steric barrier;
exchanges in vivo

Q g o Neufral lipids — structural lipids

o » Nucleic acid

Homogeneous, small particles

(<80 nm diameter) o €.9., MRNA, siRNA,

oligonucleotides
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Study Overview
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M. fascicularis

0.5 or 1.5 mg/kg o O @
1 hiv infusion J } l
Day 1 Day 29 Day 57
Dose 1, IgG Dose 2, a-Gal Dose 3, a-Gal

Day 59
® End of in-life

Study Endpoints

PD - Plasma IgG and aGal
PK - iLipid and PEG-lipid

BD - iLipid, PEG-lipid, mRNA
Tox — BW, CP, coag,
complement, cytokines, ADA,
histopathology
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Pharmacodynamics
Consistent Activity Profiles Olboserved on Repeat Dosing In Monkeys

s s AU

M. fascicularis

0.5 or1.5 mg/kg o @ ® ® End of in-life
1 hiv infusion } l l
Day 1 Day 29 Day 57
Dose 1, 1gG Dose 2, a-Gal Dose 3, a-Gal
~150- ; 5 207 : =207 :
§ :L-. ?En 1 ?En '
E g1oo B = : e =159 :
S 2 : - 0&510 : _ @&510 e _f_ ® LNPO7
®© 1 O ° © TS ®© o
g ; g b, g - ® LNPO9 | 0.5 mg/kg
& 50 o . 38 o . 3 1 ® 2.
< T i 5 9 IS 5 ' . LNP13
A S e YU S & L= pee T ® LNPO7
150007 ' 200- : 200- : ® LNPO9 | 1.5 mg/kg
2 ! 3 150- : 3 150 E ® LNP13
£ 10000; | £ ! £ !
% £ ' L £ 100 " £ 100 '
o ! Q i O |
> 5000 | 2 ol E 2 5l !
' 0- : 0 :

A

ACUITAS



Pharmacokinetics
Different Pharmacokinetic Profiles of LNP and lonizatole Lipid in Monkeys

PK Profile (0-48 h)

< |LNP 07
- | NPO09
1000000
—_ 10000001 - LNP 13
2 - I
= | | )
< 1000003 £ 10000044,
g ’ g 3
2 100004 = v
% S 10000
£ 10004 o
€ c
5 €
£ 100+ < 1000
o ®
10 . £
0 24 48 72°:96 120 144 168 192 216 240 264 288 312 336 (_U 100
o
Time after Stari of Infusion (h)
14+—/——"7b7—">————"—"T"T""T—

0 6 12 18 24 30 36 42 48
Time after Start of Infusion (h)

o Broad range of plasma exposures (~13-fold range of plasma AUC)

o Bi-phasic (LNP 09) and bi-modal (‘rebound’) profiles (LNP 07 and LNP 13) CA‘
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Plasma PEG-lipid Level (ng/mL)

Plosma PK of PEG-ipid is Independent of Formulartion

Pharmacokinetics
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PEG-lipid exchanges out of LNP in the circulation, resulting in overlapping

PEG-lipid profiles for all three LNP formulations
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Pharmacokinetics
Plosma PK Profile is Payload-Independent and Consistent Upon Repeated Dosng
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Distribution
Liver, Spleen and Adrenal Glands and No Detection in Gemrmiine Cells

LNP 07
800,000 800,000 Tn
, 800,000 o 4h
2 ' 1 1 e 24h
£ so00001. - . 600,000 600,000. : gth
= 400,000 400,000 ° 33%6h
= 400,000+
% 200,000 200,000- 200,000-
= o.- O-Le-e-o o= = - 0188000-c—0000.c-
Liver Spleen Adrenal Lung Kidney Heart Brain Testes Ovary Bone  Skeletal Small Colon Pancreas Stomach Mandibular Mesenteric
Gland o ) o Marrow Muscle Intestine Lymph ﬁNodes
(g ,‘ "R ) & J
o Similar profiles observed for LNPO? and LNP 13, except:
o LNP13: spleen > liver and LNPQ9: liver > spleen
o No distribution of mMRNA into germline cells @
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Safety Assessments
Dose-Related, Transient BElevations in Liver Transaminases

: mg 8; g?g mg;tg; o Transient elevations in
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* LNP 13 (1.5 mg/kg) » Lower magnitude
with aGal payload
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Safety Assessments
RAndings and Target Organs Typical of LNP — ‘Class Effects’

Finding (Day 59, 2 d post-dose)

LIVER

Vacuolation, hepatocyte 2/1/0/0  0/0/3/0  3/0/0/0 2/1/0/0 2/0/0/0 0/2/1/0
[4] [9] [3] [4] [2] [/]

Inflammation, mixed leukocyte 0/0/0/0  0/0/0/0  3/0/0/0  3/0/0/0 1/0/0/0  2/0/1/0
[0] [0] [3] [3] [1] [5]

Single-cell necrosis, hepatocyte 3/0/0/0  1/0/2/0  2/0/0/0  1/2/0/0 1/0/0/0 1/0/1/0
[3] [/] [2] [5] [1] [4]

Swollen, hepatocyte 1/0/0/0  1/2/0/0  0/0/0/0  3/0/0/0  3/0/0/0 1/0/2/0
[1] [5] [0] [3] [3] [7]

Grading and Incidence: Minimal/Mild/Moderate/Marked, e.g., 2/1/0/0 = 2 animals graded minimal and 1 animal graded mild; [sum of severity scores]
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Safety Assessments
RAndings and Target Organs Typical of LNP — ‘Class Effects’

Finding (Day 59, 2 d post-dose)

SPLEEN

Vacuolation, cytoplasm, red pulp 3/0/0/0  1/2/0/0  3/0/0/0  3/0/0/0 0/1/1/0 0/2/0/0
[3] [3] [3] [3] [3] [4]

Depletion, lymphoid 0/0/0/0  0/0/0/0  0/0/0/0  0/0/0/0  0/0/0/0  0/2/1/0
[0] 0] 0] 0] [0] [7]

Necrosis, red pulp 0/0/0/0  0/0/0/0  0/0/0/0  0/0/0/0  0/0/0/0  0/0/2/1
[0] [0] [0] [0] [0] [10]

ADRENAL GLAND

Depletion, lipid, cortex 0/0/0/0  0/0/0/0  0/0/0/0  0/0/0/0  0/0/0/1  1/0/0/2
[0] 0] 0] 0] [4] [9]

Grading and Incidence: Minimal/Mild/Moderate/Marked, e.g., 2/1/0/0 = 2 animals graded minimal and 1 animal graded mild
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Platform Approach
LNP are Highly Adaptable fo a Piatform Technology Approach

Product B

Product A

Payload
(mRNA format
modifications)

Administration
Route (e.g., IV)

Administration Pharmacology

(Target B)

.. Delivery System Platform
(e.g., LNP1)

Standard characterization package

.. Delivery System Platform
(e.g., LNP1)

Streamlined package

o Can we leverage distribution and safety information on payload and delivery platforms

to streamline development programs?e
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Summary

LNP can be administered repeatedly without changes in the pharmacodynamic,
pharmacokinetic or toxicity profiles

LNP toxicity is predictable, dose-related and monitorable, and effects resolve
within 7-10 days

Pharmacokinetics and distribution are governed by the LNP, not the payload
No delivery in germline cells

LNP are highly adaptable to a platform technology approach to product
development
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