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LIST OF ABBREVIATIONS

Abbreviation Term
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ALC-0159 Proprietary PEG-lipid included as an excipient in the LNP formulation used
in the COVID-19 mRNA vaccine

ALC-0315 Proprietary amino-lipid included as an excipient in the LNP formulation
used in the COVID-19 mRNA vaccine
COVID-19 Coronavirus disease 2019
DMSO Dimethyl sulfoxide
LNP Lipid-nanoparticles
MeCN Acetonitrile
modRNA Nucleoside-modified mRNA
mRNA Messenger RNA
NAD+ Nicotinamide adenine dinucleotide (oxidized form)
NADH Nicotinamide adenine dinucleotide (reduced form)
NADP+ Nicotinamide adenine dinucleotide phosphate (oxidized form)
NADPH Nicotinamide adenine dinucleotide phosphate (reduced form)
PAPS 3'-Phosphoadenosine-5'-phosphosulfate
PEG Polyethylene glycol
S9 Supernatant obtained from liver homogenate by centrifuging at 9000g
UDPGA Uridine diphosphate glucuronic acid
UHPLC Ultra high-performance liquid chromatography
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1. ABSTRACT

The metabolism of the novel excipients, ALC-0159 and ALC-0315, was examined in vitro
using blood, liver S9 fractions and hepatocytes, all from mouse, rat, monkey and human.
The in vivo metabolism was examined in rat plasma, urine, feces, and liver from a rat
pharmacokinetics study where a luciferase-encoding mod RNA formulated in LNP with an
identical lipid composition as PF-07302048 (COVID-19 mRNA Vaccine; BioNTech code
number BNT162) was administered intravenously at a 1 mg/kg dose.

The primary route of metabolism identified for ALC-0159 involves amide bond hydrolysis
yielding N,N-ditetradecylamine (m/z 410). This metabolite was identified in mouse and rat
blood, as well as hepatocytes and liver S9 from mouse, rat, monkey and human. No
metabolites of ALC-0159 were identified from in vivo samples.

Metabolism of ALC-0315 occurs via two sequential ester hydrolysis reactions, first yielding
the monoester metabolite (m/z 528) followed by the doubly deesterified metabolite (m/z 290).
The monoester metabolite was observed in vitro in rat blood, monkey S9 fraction, and in vivo
in rat plasma and rat liver. The doubly deesterified metabolite was observed in vitro in
mouse and rat blood; monkey liver S9 fraction; and in vivo in rat plasma, urine, feces and
liver. Subsequent metabolism of the doubly deesterified metabolite resulted in a glucuronide
metabolite (m/z 466) which was observed in urine only from the rat pharmacokinetics study.
Additionally, 6-hexyldecanoic acid (m/z 255), the acid product of both ester hydrolysis
reactions of ALC-0315, was identified in vitro in mouse and rat blood; mouse, rat, monkey
and human hepatocytes; mouse, rat and human liver S9 fractions; and in vivo in rat plasma.

Based on nonquantitative ion current data for parent depletion and metabolite formation,
metabolism for both ALC-0159 and ALC-0315 appears to occur relatively slowly across
most species in vitro and in vivo. Overall, it can be concluded that both ALC-0159 and
ALC-0315 are metabolized by hydrolytic metabolism of the amide or ester functionalities,
respectively, and this hydrolytic metabolism is observed across the species evaluated.

2. OBJECTIVES

The objective of this study was to provide a preliminary qualitative assessment of the
biotransformation of the novel excipients ALC-0159 and ALC-0315 in blood, liver S9
fractions and hepatocytes from mouse, rat, monkey and human as well as in plasma, urine,
feces and liver samples from a rat pharmacokinetics study.
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3. MATERIALS AND METHODS
3.1. Materials

ALC-0159 (2-[(polyethylene glycol]-2000]-N,N-ditetradecylacetamide, Lot# GALCO0159-
10), ALC-0315 ((4-hydroxybutyl)azanediyl)bis(hexane-6,1-diyl) bis(2-hexyldecanoate), Lot#
GALCO0315-11), and Carboxy-MPEG2 (methoxypolyethylene glycol 2000 acetic acid, Lot#
792354-01-011) were obtained from Avanti Polar Lipids, Inc. NAD+, reduced NADH,
reduced NADPH, NADP+, alamethicin, adipic acid, diethylene glycol, triethylene glycol,
tetraethylene glycol, myristic acid, tetradecylamine, 6-hexyldecanoic acid, 4-aminobutyric
acid, and 6-aminohexanoic acid were obtained from Millipore-Sigma (St. Louis, MO).
N,N-Ditetradecylamine was obtained from Ambeed (Arlington Heights, IL ). All other
reagents were the highest grade commercially available.

Blood from mouse (female, CD-1), rat (male, Wistar Han), monkey (male, cynomolgus), and
human (one male and one female) was obtained from in-house untreated animals and from
human donors not taking any medications. Potassium EDTA (K:EDTA) was used as the
anticoagulant for all species. In all species except rat, the blood used for the in vitro
assessments was a pool of 2 or more animals or donors. Mouse (male, CD-1, BioIVT, lot
YKA), rat (male, Wistar Han, BioIVT, lot DTO), monkey (male, cynomolgus, BioIVT, lot
DNB), and human (mixed gender, BioIVT, lot SPB) hepatocytes were used in the in vitro
assessments. Mouse liver S9 fraction (Xenotech, female, CD-1, lot# 0310217, 20 mg/mL
protein), rat liver S9 fraction (BD Gentest, male Wistar Han, lot# 58237, 20 mg/mL protein),
monkey liver S9 (Xenotech, male, cynomolgus, lot# 0210398, 20 mg/mL) and human liver
S9 (Celsis, Lot ABT, 20 mg/mL protein) were utilized for the in vitro assessments.

3.2. Blood

Mouse, rat, monkey and human blood were spiked with ALC-0159 and ALC-0315 stock
solutions (1 mM, each dissolved in DMSO) to give a final concentration of 10 uM. A
solvent control was also included where DMSO was added in place of test compound. After
addition of test compound or DMSO, blood samples were maintained at 37 °C. Aliquots
(500 uL) were removed at 0, 0.5, 1, 2, 4, 6, and 24 h and quenched with 6 volumes of ice-
cold MeCN. Samples were subsequently centrifuged at 1860 x g for 5 minutes. The samples
were then transferred to clean 15 mL glass tubes and evaporated to dryness using a Genevac
evaporative centrifuge. To expedite analyses, only the 0 and 24 h samples were reconstituted
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in 100 pL of 1% MeCN in water and analyzed as described below. The remaining samples
were stored at -40 °C.

3.3. Hepatocytes

Mouse, rat, monkey and human hepatocyte incubations (0.75 x 10° cells/mL), were
conducted at a final concentration of ALC-0159 and ALC-0315 of 10 uM using | mM
stocks, each dissolved in DMSO. A solvent control was also included where DMSO was
added in place of test compound. After addition of test compound or DMSO, samples were
maintained in an incubator at 37 °C, 95% humidity, and 5% carbon dioxide. Aliquots (500
puL) were removed at 0, 0.5, 1, 2, and 3 h and a 250 uL at 4 h and quenched with 6 volumes
of ice-cold MeCN. Samples were subsequently centrifuged at 1860 x g for 5 minutes. The
samples were then transferred to clean 15 mL glass tubes and evaporated to dryness using a
Genevac evaporative centrifuge. To expedite analyses, only the 0 and 4 h samples were
analyzed. The 0 h samples were reconstituted in 100 pL of 1% MeCN in water and 4 h
samples in 50 puL of 1% MeCN in water and analyzed as described below. The remaining
samples were stored at -40 °C.

3.4. Liver S9 Fractions

Liver S9 fractions from mouse, rat, monkey, and human suspended in 0.1 M phosphate
buffer (pH 7.4) containing 3.3 mM magnesium chloride were preincubated with alamethicin
(9 pg/mL) for 15 min on ice. Incubations were started by addition of a mixture of test
compound dissolved in DMSO and buffer, test compound dissolved in DMSO, buffer, and
cofactor mix A (1 mM NADPH, 1 mM NADH, 0.5 mM PAPS, and 2.5 mM UDPGA), or test
compound, buffer and cofactor mix B (1 mM NADP+, 1 mM NAD+, 0.5 mM PAPS, and 2.5
mM UDPGA), bringing the incubation to a total volume of 1 mL with a final protein
concentration of 1 mg/mL and a final concentration of ALC-0159 or ALC-0315 of 10 uM.
Incubation mixtures were warmed to 37 °C, and aliquots (150 uL) were removed at 0, 0.5, 1,
2,4, 6, and 24 h and quenched by addition to MeCN (400 pL). Samples were subsequently
centrifuged at 3000 rpm (1860 x g) for 5 minutes. The samples were then transferred to
clean 1 mL glass dolphin-nosed tubes and evaporated to dryness using a Genevac
evaporative centrifuge. To expedite analyses, only the 0 and 24 h samples were reconstituted
in 100 pL of 1% MeCN in water and analyzed as described below. The remaining samples
were stored at -40 °C.

3.5. Rat Pharmacokinetics Study Samples

Plasma, urine, feces and liver samples were obtained from a 14-day rat pharmacokinetics
study (Study PF-07302048 06Jul20 072424') where a luciferase-encoding mod RNA
formulated in LNP with an identical lipid composition as PF-07302048 (COVID-19 mRNA
Vaccine; BioNTech code number BNT162) was administered intravenously at a 1 mg/kg
mod RNA dose to male, Wistar Han rats. At this mod RNA dose, the dose of ALC-0159 was
1.96 mg/kg and of ALC-0315 was 15.3 mg/kg. While additional time point samples were
obtained of pharmacokinetic analysis, for metabolite identification studies, plasma and livers
from three rats per time point at the following time points were used: pre-dose, 0.1, 24, 96,
192, and 336 h post-dose. Fecal and urine samples from three rats per time point from pre-
dose, 0-24, 24-48, 72-96, 168-192, and 312-336 h post-dose were used.
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3.5.1. Plasma Sample Preparation

Plasma (50 pL) from each rat per time point was pooled to generate pools for the pre-dose,
0.1, 24, 96, 192, and 336 h time points. Proteins were precipitated with 4 volumes of ice-
cold MeCN, centrifuged, and the supernatant blown to dryness. Residues were reconstituted
in 100 pL of 1% MeCN in water and analyzed as described below.

3.5.2. Urine Sample Preparation

Urine samples (100 pL from each rat) for the pre-dose, 0-24, 24-48, 72-96, 168-192, and
312-336 h time points were combined to generate a sample pool for each of these time
points. Pooled urine samples were centrifuged at 17000 x g for 10 minutes. Supernatants
were transferred to analyses tubes and analyzed without further manipulation and analyzed as
described below.

3.5.3. Feces Sample Preparation

Feces samples for each rat fecal sample from the pre-dose, 0-24, 24-48, 72-96, 168-192, and
312-336 h time points were diluted 1:9 (w/v) with homogenization solution (60:40 isopropyl
alcohol/water) and homogenized with a Mini-Beadbeater-96 (BioSpec Products) using 2 mm
zirconia beads and a 2 minute homogenization time. Homogenized samples (300 pL) for the
three rat samples per time point were pooled. Proteins were precipitated with 4 volumes of
ice-cold MeCN, centrifuged, and the supernatant blown to dryness. Residues were
reconstituted in 100 pL of 1% MeCN in water and analyzed as described below.

3.5.4. Liver Sample Preparation

Liver samples for each rat from the pre-dose, 0.1, 24, 96, 192, and 336 h time points were
diluted 1:4 (w/v) with homogenization solution (60:40 isopropyl alcohol/water) and
homogenized with a Mini-Beadbeater-96 (BioSpec Products) using 2 mm zirconia beads and
a 2 minute homogenization time. Homogenized samples (200 pL) for the three rat samples
per time point were pooled. Proteins were precipitated with 4 volumes of ice-cold MeCN,
centrifuged, and the supernatant blown to dryness. Residues were reconstituted in 100 pL of
1% MeCN in water and analyzed as described below.

3.6. UHPLC-MS/MS Analysis
3.6.1. UHPLC-MS/MS Sample Analysis of ALC-0159

Reconstituted samples were analyzed using the same UHPLC method but with separate
MS/MS analyses in positive ion and negative ion electrospray modes using a Thermo
Orbitrap Elite mass spectrometer. Xcalibur software version 3.0.63 was used to control the
UHPLC-MS system. Injections of 2 uLL were made by a CTC PAL autosampler. Full scan
data were collected at 15,000 resolution. The UHPLC system consisted of an Accela
quaternary solvent delivery pump (Thermo Electron Corporation). An Acquity UPLC C8
100 A column was used (2.1 x 100 mm, 1.7 pm) with a flow rate of 0.4 mL/min heated to 45
°C in a Hot Sleeve column heater (Analytical Sales and Services). Mobile phase A was 10
mM ammonium acetate buffer (pH 4.5) and mobile phase B was MeCN.
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Time, min | %A | %B if&i‘i‘g@
0.0 100 | 0 400
25 100 |0 400
5.0 40 | 60 400
23.0 5 | 95 400
26.0 5 | 95 400
26.1 100 | 0 400
30.0 100 |0 400

3.6.2. UHPLC-MS/MS Sample Analysis of ALC-0315

Reconstituted samples were analyzed using the same UHPLC method but with separate
MS/MS analyses in positive ion and negative ion electrospray modes using a Thermo
Orbitrap Elite mass spectrometer. Xcalibur software version 3.0.63 was used to control the
UHPLC-MS system. Injections of 5 uL. were made by a CTC PAL autosampler. Full scan
data were collected at 15,000 resolution. The UHPLC system consisted of an Accela
quaternary solvent delivery pump (Thermo Electron Corporation). An Acquity UPLC C18
100 A column was used (2.1 x 150 mm, 1.7 pm) with a flow rate of 0.3 mL/min heated to 45
°C in a Hot Sleeve column heater (Analytical Sales and Services). Mobile phase A was 0.1
% formic acid in water and mobile phase B was MeCN.

Time, min %A | %B szltx;ni?f;
0.0 100 0 300
2.5 100 0 300
5.0 90 10 300
10.0 50 50 300
17.5 5 95 300
21.5 5 95 300
21.6 100 0 300
25.0 100 0 300

4. RESULTS & DISCUSSION

As shown in Figure 9.1, the primary route of metabolism identified for ALC-0159 involves
amide bond hydrolysis yielding N,N-ditetradecylamine (m/z 410). This metabolite was
identified in mouse and rat blood as well as hepatocytes and liver S9 from mouse, rat,
monkey and human. Theoretical metabolites were arrived at via examination of the excipient
molecules and consideration of commonly observed biotransformations (hydroxylation,
N-dealkylation, hydrolysis, glucuronidation, sulfation, oxidation and combinations thereof).
Summaries of the masses of theoretical and observed metabolites of ALC-0159 for blood,
hepatocytes, liver S9 fractions, and rat pharmacokinetics samples are presented in Tables 8.1,
8.2, 8.3, and 8.4, respectively. Representative example chromatograms from in vitro
incubations of ALC-0159 with mouse hepatocytes, human hepatocytes, and in vivo samples
from a rat pharmacokinetics study are presented in Figures 9.3, 9.4, and 9.5, respectively. No
metabolites of ALC-0159 were identified from in vivo samples.
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Metabolism of ALC-0315 occurs via two sequential ester hydrolysis reactions, first yielding
the monoester metabolite (m/z 528) followed by the doubly deesterified metabolite (m/z 290)
as shown in Figure 9.2. The monoester metabolite was observed in vitro in rat blood,
monkey S9 fraction, and in vivo in rat plasma and rat liver. The doubly deesterified
metabolite was observed in vitro in mouse and rat blood; monkey liver S9 fraction; and in
vivo in rat plasma, urine, feces and liver. Subsequent metabolism of the doubly desterified
metabolite resulted in a glucuronide metabolite (m/z 466) which was observed in urine only
from the rat pharmacokinetics study. Additionally, 6-hexyldecanoic acid (m/z 255), the acid
product of both hydrolysis reactions of ALC-0315, was identified in vitro in mouse and rat
blood; mouse, rat, monkey and human hepatocytes; mouse, rat and human liver S9 fractions;
and in vivo in rat plasma. Summaries of the masses of theoretical and observed metabolites
of ALC-0315 for blood, hepatocytes, liver S9 fractions, and rat pharmacokinetics samples are
presented in Tables 8.5, 8.6, 8.7, and 8.8, respectively. Representative example
chromatograms from in vitro incubations of ALC-03159 with monkey liver S9 fraction,
human hepatocytes, and in vivo samples from a rat pharmacokinetics study are presented in
Figures 9.6, 9.7, and 9.8, respectively.

Based on nonquantitative ion current data for parent depletion and metabolite formation,
metabolism for both ALC-0159 and ALC-0315 appears to occur relatively slowly across
most species in vitro and in vivo. Overall, it can be concluded that both ALC-0159 and
ALC-0315 are metabolized by hydrolytic metabolism of the amide or ester functionalities,
respectively, and this hydrolytic metabolism is observed across the species evaluated.

4.1. Mass Spectral Analysis of ALC-0159

Mass spectrometric analyses of ALC-0159 indicate that it is a mixture of varying
polyethylene glycol (PEG) lengths ranging between approximately 40-51 ethylene glycol
units. Additionally, the mass spectrum (Figure 9.9) indicates that this mixture of compounds
also exists in +2, +3, and +4 charge states with the +4 charge state being the most abundant.
Deconvolution of the most abundant ion in the +4 charge state (m/z 629.6939, tr = 19.1
minutes) is consistent with a triply ammoniated, protonated species. For simplicity of
analyses and description, PEG-containing metabolites of ALC-0159, where standards are not
available, were searched for based on modifications of the most abundant and intense parent
mass (m/z 629.6939).

4.2. Mass Spectral Analysis of ALC-0159 m/z7 410 metabolite

An m/z 410 metabolite of ALC-0159 had a retention time of approximately 16.9 minutes
with a protonated molecular ion of m/z 410.4715. It was observed in mouse and rat blood, as
well as hepatocytes and liver S9 from mouse, rat, monkey and human. The product ion
spectrum for m/z 410 possessed a single fragment ion of m/z 214 which corresponds to loss
of one of the 14-carbon aliphatic chains. Both the observed retention time and fragmentation
pattern for m/z 410 match those obtained from N,N-ditetradecylamine (Figure 9.10)

4.3. Mass Spectral Analysis of ALC-0315

ALC-0315 was identified at a retention time of 20.0 minutes and m/z 766.7254. Product ion
spectrum fragment ions at m/z 748, 694 and 510 were observed in as shown in Figure 9.11.
The m/z 748 fragment is consistent with a water loss from butyl alcohol substituent. The m/z
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694 fragment corresponds to loss of the butyl alcohol substituent. The m/z 272 fragment is
consistent with loss of one of the 6-hexyldecanoic acid moieties along with H+.

4.4. Mass Spectral Analysis of ALC-0315 m/z 528 Metabolite

A metabolite of ALC-0315 with a retention time of 15.9 minutes and m/z 528.4975. This
metabolite was observed in rat blood, monkey liver S9 fraction, rat plasma and rat liver
samples. Product ion spectrum fragment ions at m/z 510, 456, 272 and 218 were observed as
shown in Figure 9.12. The m/z 510 fragment is consistent with a water loss from one of the
two alkyl alcohol substituents. The m/z 456 fragment corresponds to loss of the butyl alcohol
substituent. The m/z 272 fragment is consistent with loss of the 6-hexyldecanoic acid moiety
along with H+.

4.5. Mass Spectral Analysis of ALC-0315 m/z 290 Metabolite

A metabolite of ALC-0315 was observed at 8.0 minutes with m/z 290.2688. This metabolite
was observed in mouse and rat blood, monkey liver S9 fraction, and plasma, urine, feces and
liver from the rat pharmacokinetics study. The product ion spectrum displays fragment ions
of m/z 272 (loss of water) and m/z 218 (loss of butyl alcohol substituent) (Figure 9.13).

4.6. Mass Spectral Analysis of ALC-0315 m/z 466 Metabolite

The m/z 466 metabolite of ALC-0315 was observed at 7.9 minutes with m/z 466.3006 only in
rat urine. The product ion spectra of shows a single fragment with m/z 290 (Figure 9.14). A
neutral loss of 176 Da for this metabolite is consistent with a glucuronide conjugate to one of
the three alcohol moieties of the doubly deesterified metabolite, m/z 290.

4.7. Mass Spectral Analysis of ALC-0315 m/z 255 Metabolite

An m/z 255 metabolite of ALC-0315 was observed at approximately 19.7 min with m/z
255.2324 in mouse plasma. This metabolite was observed in mouse and rat blood; mouse,
rat, monkey and human hepatocytes; mouse, rat and human liver S9 fractions; and in vivo in
rat plasma. This metabolite matches by both retention time and exact mass with a synthetic
standard of 6-hexyldecanoic acid. However, product ion spectra could not be obtained for
either the metabolite or the 6-hexyldecanoic acid standard.

5. CONCLUSIONS

The metabolism of the novel excipients, ALC-0159 and ALC-0315, were examined in vitro
using blood, liver S9 fractions and hepatocytes, all from mouse, rat, monkey and human. The
in vivo metabolism was examined in rat plasma, urine, feces, and liver from a rat
pharmacokinetics study where a luciferase-encoding mod RNA formulated in an LNP with
an identical lipid composition as PF-07302048 was administered intravenously at a 1 mg/kg
dose.

The primary route of metabolism identified for ALC-0159 involves amide bond hydrolysis
yielding N,N-ditetradecylamine (m/z 410). This metabolite was identified in mouse and rat
blood, as well as hepatocytes and liver S9 from mouse, rat, monkey and human. No
metabolites of ALC-0159 were identified from in vivo samples.

PFIZER CONFIDENTIAL

Page 9 of 34
FDA-CBER-2021-5683-0709410



090177e194e3efl0\Approved\Approved On: 11-Sep-2020 18:13 (GMT)

PF-07302048 Biotransformation
PF-07302048 05Aug20 043725

Metabolism of ALC-0315 occurs via two sequential ester hydrolysis reactions, first yielding
the monoester metabolite (m/z 528) followed by the doubly deesterified metabolite (m2/z 290).
The monoester metabolite was observed in vitro in rat blood, monkey S9 fraction, and in vivo
in rat plasma and rat liver. The doubly deesterified metabolite was observed in vitro in
mouse and rat blood; monkey liver S9 fraction; and in vivo in rat plasma, urine, feces and
liver. Subsequent metabolism of the doubly deesterified metabolite resulted in a glucuronide
metabolite (m/z 466) which was observed in urine only from the rat pharmacokinetics study.
Additionally, 6-hexyldecanoic acid (m/z 255), the acid product of both hydrolysis reactions
of ALC-0315, was identified in vitro in mouse and rat blood; mouse, rat, monkey and human
hepatocytes; mouse, rat and human liver S9 fractions; and in vivo in rat plasma.

Based on nonquantitative ion current data for parent depletion and metabolite formation,
metabolism for both ALC-0159 and ALC-0315 appears to occur relatively slowly across
most species in vitro and in vivo. Overall, it can be concluded that both ALC-0159 and
ALC-0315 are metabolized by hydrolytic metabolism of the amide or ester functionalities,
respectively, and this hydrolytic metabolism is observed across the species evaluated.

6. ARCHIVING

Data presented in this report can be found in the following locations:

Laboratory Notebooks /Root/PDM/Groton/ () (6)
VBN#00710777/COVID_Excipient/200715 COVID _
Novel Excipients HHEP

/Root/PDM/Groton/ () (6)
VBN#00710777/COVID_Excipient/200728 COVID _
Novel Excipients Blood Stability

/Root/PDM/Groton/ () (6)
VBN#00710777/COVID_Excipient/200728 COVID
Novel Excipients S9

/Root/PDM/Groton/ () (6)
VBN#00710777/COVID_Excipient/200820 COVID
excipient rat PK met ID
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Laboratory Notebooks /Root/PDM/Groton/ () (6)
VBN#00710777/COVID_Excipient/200715_COVID _
Novel Excipients HHEP

/Root/PDM/Groton/ () (6)
VBN#00710777/COVID_Excipient/200728 COVID
Novel Excipients Blood Stability

/Root/PDM/Groton/ () (6)
VBN#00710777/COVID_Excipient/200728 COVID
Novel Excipients S9

/Root/PDM/Groton/ () (6)
VBN#00710777/COVID_Excipient/200820 COVID _
excipient rat PK met ID

Open Lab:
Analytical Archive Reference | Enterprise/Content/Target Archive/ COVID vaccine

excipients/Biotransformation/
200730_COVID_Excipient HEP

Enterprise/Content/Target Archive/ COVID vaccine
excipients/Biotransformation/
200730 _COVID_Excipients LS9

Enterprise/Content/Target Archive/ COVID vaccine
excipients/Biotransformation/
200731 _COVID_Excipient Blood

Enterprise/Content/Target Archive/ COVID vaccine
excipients/Biotransformation/
200822 COVID Excipient Rat PK
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8. SUPPORTIVE TABLES

8.1. In Vitro Assessment of ALC-0159 Metabolites in Mouse, Rat, Monkey and Human
Blood

. . . Blood
m/zZ Biotransformation tr, min Mouse | Rat | Monkey | Human
O-Demethylation
b ) c
107.0703 O-dealkylation 1.2 ND ND ND ND
b O-Demethylation, o
151.0965 O-dealkylation 3.1 ND ND ND ND
b O-Demethylation, o
195.1227 O-dealkylation 4.8 ND ND ND ND
b Hydrolysis, c
214.2529 N-dealkylation 7.3 ND ND ND ND
227.2017* | N-Dealkylation, oxidation 9.1° ND ND ND ND
410.4720° Hydrolysis (amine) 16.9° + + ND ND
531.5849° N,N-Didealkylation ND ND ND ND ND
580.6396° N-Dealkylation ND ND ND ND ND
629.6853" O-Demethylation, ND ND | ND | ND ND
oxidation
633.6931° Hydroxylation ND ND ND ND ND
637.1880" @-Hydroxylation, ND ND | ND | ND ND
oxidation
708.7721° Hydrolysis (acid) 5.8¢ ND ND ND ND

090177e194e3efl0\Approved\Approved On: 11-Sep-2020 18:13 (GMT)

a. Negative ion mode

b. Positive ion mode

c. Determined using standard

ND — Not Detected, + = metabolite identified.
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8.2. In Vitro Assessment of ALC-0159 Metabolites in Mouse, Rat, Monkey and Human
Hepatocytes

. . . Hepatocytes
m/z Biotransformation tr, min Mouse | Rat | Monkey | Human
O-Demethylation
b y ) c
107.0703 O-dealkylation 1.2 ND ND ND ND
O-Demethylation
b y s c
151.0965 O-dealkylation 3.1 ND ND ND ND
O-Demethylation
b y s c
195.1227 O-dealkylation 4.8 ND ND ND ND
b Hydrolysis, c
214.2529 N-dealkylation 7.3 ND ND ND ND
227.2017* | N-Dealkylation, oxidation 9.1° ND ND ND ND
410.4720° Hydrolysis (amine) 16.9° + + + +
531.5849° N,N-Didealkylation ND ND ND ND ND
580.6396° N-Dealkylation ND ND ND ND ND
629.6853" O-Demethylation, ND ND | ND | ND ND
oxidation
633.6931° Hydroxylation ND ND ND ND ND
637.1880° o-Hydroxylation, ND ND | ND ND ND
oxidation
708.7721° Hydrolysis (acid) 5.8¢ ND ND ND ND

090177e194e3efl0\Approved\Approved On: 11-Sep-2020 18:13 (GMT)

a. Negative ion mode

b. Positive ion mode

c. Determined using standard

ND — Not Detected, + = metabolite identified.
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8.3. In Vitro Assessment of ALC-0159 Metabolites in Mouse, Rat, Monkey and Human
Liver S9 Fractions

090177e194e3efl0\Approved\Approved On: 11-Sep-2020 18:13 (GMT)

y Biotransformation tr. min Liver S9 Fractions
e ! ! R, mi Mouse | Rat | Monkey | Human
O-Demethylation
b y 5 c
107.0703 O-dealkylation 1.2 ND ND ND ND
O-Demethylation
b y H c
151.0965 O-dealkylation 3.1 ND ND ND ND
195.1227" O-Demethylation, 4.8° ND | ND | ND ND
O-dealkylation
b Hydrolysis, c
214.2529 N-dealkylation 7.3 ND ND ND ND
227.2017* | N-Dealkylation, oxidation 9.1° ND ND ND ND
410.4720° Hydrolysis (amine) 16.9° + + + +
531.5849° N,N-Didealkylation ND ND ND ND ND
580.6396° N-Dealkylation ND ND ND ND ND
629.6853" O-Demethylation, ND ND | ND | ND ND
oxidation
633.6931° Hydroxylation ND ND ND ND ND
637.1880° «-Hydroxylation, ND ND | ND ND ND
oxidation
708.7721° Hydrolysis (acid) 5.8° ND ND ND ND
a. Negative ion mode
b. Positive ion mode
c. Determined using standard
ND — Not Detected, + = metabolite identified.
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8.4. Assessment of Metabolites of ALC-0159 in Plasma, Urine, Feces, and Liver from a
Rat Pharmacokinetics Study.

. . . Rat In Vivo
m/z Biotransformation tr, min Plasma | Urine Feces Liver
O-Demethylation
b y ) c
107.0703 O-dealkylation 1.2 ND ND ND ND
O-Demethylation
b y s c
151.0965 O-dealkylation 3.1 ND ND ND ND
O-Demethylation
b y s c
195.1227 O-dealkylation 4.8 ND ND ND ND
b Hydrolysis, c
214.2529 N-dealkylation 7.3 ND ND ND ND
227.2017* | N-Dealkylation, oxidation 9.1° ND ND ND ND
410.4720° Hydrolysis (amine) 16.9¢ ND ND ND ND
531.5849° N,N-Didealkylation ND ND ND ND ND
580.6396° N-Dealkylation ND ND ND ND ND
629.6853" O-Demethylation, ND ND ND ND ND
oxidation
633.6931° Hydroxylation ND ND ND ND ND
637.1880° o-Hydroxylation, ND ND ND ND ND
oxidation
708.7721° Hydrolysis (acid) 5.8° ND ND ND ND
a. Negative ion mode
b. Positive ion mode
c. Determined using standard
ND — Not Detected, + = metabolite identified.
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8.5. In Vitro Assessment of ALC-0315 Metabolites in Mouse, Rat, Monkey and Human

Blood
m/z Biotransformation tr, min Mouse | Rat Bl(l)\‘/}((i)nkey Human
102.0561* | N-Dealkylation, oxidation ND ND ND ND ND
104.0706° | N-Dealkylation, oxidation 1.2¢ ND ND ND ND
130.0874* | N-Dealkylation, oxidation ND ND ND ND ND
132.1019° | N-Dealkylation, oxidation 1.9¢ ND ND ND ND
145.0506 N-Dealkylation, 7.7¢ ND | ND | ND ND
hydrolysis, oxidation
255.2330° Hydrolysis (acid) 19.7¢ + + ND ND
271.2279* | Hydrolysis, hydroxylation ND ND ND ND ND
290.2690° Bis-hydrolysis (amine) 8.1 + + ND ND
431.2650° Hydrolysis, ND ND | ND ND ND
glucuronidation
4642865+ | Bis-hydrolysis (amine), ND ND | ND ND ND
glucuronidation
466.3011° | Bishydrolysis (amine), 7.9 ND | ND | ND ND
glucuronidation
528.4986° Hydrolysis (amine) 15.9 ND + ND ND
704.5307> |  Hydrolysis (amine), ND ND | ND | ND ND
glucuronidation
778.6930° Oxidation to acid ND ND ND ND ND
780.7076° Oxidation to acid ND ND ND ND ND
782.7232° Hydroxylation ND ND ND ND ND
844.6706" Sulfation ND ND ND ND ND
846.6851" Sulfation ND ND ND ND ND
940.7458* Glucuronidation ND ND ND ND ND
942.7604° Glucuronidation ND ND ND ND ND
a. Negative ion mode
b. Positive ion mode
c. Determined using standard
ND — Not Detected, + = metabolite identified.
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8.6. In Vitro Assessment of ALC-0315 Metabolites in Mouse, Rat, Monkey and Human

Hepatocytes
m/z Biotransformation tr, min Mouse Riepamh;g;fey Human
102.0561* | N-Dealkylation, oxidation ND ND ND ND ND
104.0706° | N-Dealkylation, oxidation 1.2¢ ND ND ND ND
130.0874* | N-Dealkylation, oxidation ND ND ND ND ND
132.1019° | N-Dealkylation, oxidation 1.9¢ ND ND ND ND
145.0506 N-Dealkylation, 7.7¢ ND | ND | ND ND
hydrolysis, oxidation
255.2330° Hydrolysis (acid) 19.7¢ + + + +
271.2279* | Hydrolysis, hydroxylation ND ND ND ND ND
290.2690° Bis-hydrolysis (amine) 8.1 ND ND ND ND
431.2650° Hydrolysis, ND ND | ND ND ND
glucuronidation
46428650 | Bis-hydrolysis (amine), ND ND | ND ND ND
glucuronidation
466.3011> | Bishydrolysis (amine), 7.9 ND | ND | ND ND
glucuronidation
528.4986° Hydrolysis (amine) 15.9 ND ND ND ND
704.5307> | Hydrolysis (amine), ND ND | ND | ND ND
glucuronidation
778.6930° Oxidation to acid ND ND ND ND ND
780.7076° Oxidation to acid ND ND ND ND ND
782.7232° Hydroxylation ND ND ND ND ND
844.6706" Sulfation ND ND ND ND ND
846.6851" Sulfation ND ND ND ND ND
940.7458* Glucuronidation ND ND ND ND ND
942.7604° Glucuronidation ND ND ND ND ND
a. Negative ion mode
b. Positive ion mode
c. Determined using standard
ND — Not Detected, + = metabolite identified.
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8.7. In Vitro Assessment of ALC-0315 Metabolites in Mouse, Rat, Monkey and Human
Liver S9 Fractions

m/z Biotransformation tr, min Liver 59 Fractions
’ Mouse | Rat | Monkey | Human
102.0561* | N-Dealkylation, oxidation ND ND ND ND ND
104.0706° | N-Dealkylation, oxidation 1.2¢ ND ND ND ND
130.0874* | N-Dealkylation, oxidation ND ND ND ND ND
132.1019° | N-Dealkylation, oxidation 1.9¢ ND ND ND ND
145.0506 N-Dealkylation, 7.7¢ ND | ND | ND ND
hydrolysis, oxidation
255.2330° Hydrolysis (acid) 19.7¢ + + ND +
271.2279* | Hydrolysis, hydroxylation ND ND ND ND ND
290.2690° Bis-hydrolysis (amine) 8.1 ND ND + ND
431.2650° Hydrolysis, ND ND | ND ND ND
glucuronidation
46428650 | Bis-hydrolysis (amine), ND ND | ND ND ND
glucuronidation
466.3011> | Bishydrolysis (amine), 7.9 ND | ND | ND ND
glucuronidation
528.4986° Hydrolysis (amine) 15.9 ND ND - ND
704.5307> |  Hydrolysis (amine), ND ND | ND | ND ND
glucuronidation
778.6930° Oxidation to acid ND ND ND ND ND
780.7076° Oxidation to acid ND ND ND ND ND
782.7232° Hydroxylation ND ND ND ND ND
844.6706" Sulfation ND ND ND ND ND
846.6851" Sulfation ND ND ND ND ND
940.7458* Glucuronidation ND ND ND ND ND
942.7604° Glucuronidation ND ND ND ND ND
a. Negative ion mode
b. Positive ion mode
c. Determined using standard
ND — Not Detected, + = metabolite identified.
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8.8. Assessment of Metabolites of ALC-0315 in Plasma, Urine, Feces, and Liver from a
Rat Pharmacokinetics Study.

. . . Rat
m/z Biotransformation tr, min Plasma | Urine | Feces Liver
102.0561* | N-Dealkylation, oxidation ND ND ND ND ND
104.0706° | N-Dealkylation, oxidation 1.2¢ ND ND ND ND
130.0874* | N-Dealkylation, oxidation ND ND ND ND ND
132.1019° | N-Dealkylation, oxidation 1.9¢ ND ND ND ND
145.0506 N-Dealkylation, 7.7¢ ND | ND | ND | ND
hydrolysis, oxidation
255.2330° Hydrolysis (acid) 19.7¢ + ND ND ND
271.2279* | Hydrolysis, hydroxylation ND ND ND ND ND
290.2690° | Bis-hydrolysis (amine) 8.1 + + + +
431.2650° Hydrolysis, ND ND ND | ND ND
glucuronidation
4642865 | DBis-hydrolysis (amine), |, ND | ND | ND ND
glucuronidation
46630110 | Bis-hydrolysis (amine), 7.9 ND + ND ND
glucuronidation
528.4986° Hydrolysis (amine) 15.9 + ND ND +
704.5307° Hydrolysis (aminc), ND ND ND | ND ND
glucuronidation
778.6930° Oxidation to acid ND ND ND ND ND
780.7076° Oxidation to acid ND ND ND ND ND
782.7232° Hydroxylation ND ND ND ND ND
844.6706" Sulfation ND ND ND ND ND
846.6851" Sulfation ND ND ND ND ND
940.7458* Glucuronidation ND ND ND ND ND
942.7604° Glucuronidation ND ND ND ND ND
a. Negative ion mode
b. Positive ion mode
c. Determined using standard
ND — Not Detected, + = metabolite identified.
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9. SUPPORTIVE FIGURES

9.1. Proposed Biotransformation Pathway of ALC-0159 in Mouse (Mo), Rat (R),
Monkey (Mk) and Human (H)

Blood (Mo, R)
Hepatocyte (Mo, R, Mk, H)
Liver S9 (Mo, R, Mk, H)

O
e) HN/\/\/\/\/\/\/\
\kO/\/}n \)LN\/\/\/\/\/\/\ WV\AM
ALC-0159 N,N-Ditetradecylamine
n=40-51 m/z 410
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9.2. Proposed Biotransformation Pathway of ALC-0315 in Mouse (Mo), Rat (R),

Monkey (Mk) and Human (H)
HO\/\/\NW\/Om

0]
O)‘/(/\/J\//\/
O
ALC-0315
Blood (Mo, R) m/z 7166
Hepatocytes (Mo, R, Mk, H) Hom
Liver S9 (Mo, R, H) o)
Plasma (R) m/z 255
o Liver S9 (Mk)
Plasma (R)
Liver (R)
OH
Blood (Mo, R) m/z 528
Hepatocytes (Mo, R, Mk, H) Hom
Liver S9 (Mo, R, H)
Plasma (R) o
m/z 255
HO\/\/\N/\/\/\/OH Blood (Mo, R)
Liver S9 (Mk)
Plasma (R)
Urine (R)
Feces (R)
OH Liver (R)
m/z 290
Glucuronide
Urine (R)
OH
m/z 466
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9.3. UHPLC-MS Chromatograms of Standards (A), Blank Mouse Hepatocytes 0 h (B), Blank Mouse Hepatocytes 4 h (C),
ALC-0159 in Mouse Hepatocytes 0 h (D) and ALC-0159 in Mouse Hepatocytes 4 h (E)

Clsers\ ML C-0159200802_002 4 080220223047
ALC0158 Stardard Mx (10 uivh CUes=rs(b) (6)XOMD Vacdine Excipents\Visthode 200802 ALCO159 NFIOA: pHLS 0 60 30mmin Ae E0l.neth
RT: 0.00- 30.00 G TA
, N 5.0055
100- 4'75/' ‘733 / ALC-0159 A
CPEG |/ DTA 1913 ,‘ 2 107.06892-107.0714+151.0960-151.09680+195. 1207-195.1247+214.2508-214.2550+
- E62 574 > 5 ' / 410.46/2-410.47/8THE31.5795-531.8002+580.8328-580.6454+629.6 /20222569 16+
- 7 \ 520 6881620, 70074633 6358 633 B0HE37. 18 16-637. 1944+708 7650-708. 7792 F: FTMS + pEX
_ gs 3] » A Full s [30.00-2000.00] M 200802 0024
ci 1= |29 _ 752 925 1082 1346 1500 D006 2273 2419 2535 2744 282
N 5.0055
1(]): B miz=
B 107 .0692-107.0714+151.0860-151.0960+195. 1207-195. 1247+214.2506-214.25650+
- 4104679410476 1+531.5795-551.5902+580.5336-550 6454629 6750-525. 6916+
50- 525 688 1-629. 7007+633.6355-633.6994+637. 18 16-637. 1944-+708, 7650-708. 7792 F: FTMS + pEd
- Full s [50.00-2000.00] MB200802 051
Gi 131 283 18 sosem 1041 1286 1577 1688 1852 2025 21.19 2453 2550 2813
N 5.0055
100- C mz=
- 107.0892-107.0714+151.0260-151.0980+195.1207-195. 1247421 4.2508-214.2550+
_ 410.4679-410.4761+4531.5795-531 500245805336 580 6454+629 6790-525 6916+
50- 520 688 1-620. 700746336358 633 B04-E37. 18 16-637. 1944+708 7650 708 7792 F: FTMS + p B
- Full s [50.00-2000.00] ME 200802 055
-n45 308 4™ 538 505 833 980 1283 1583 1687 1852 2060 2416 2523 744 2885
1cg— 19211 e
- ALC-0159 ) D mz=
- - 107 .0692-107.0714+151.0860-151.0960+195. 1207-195. 1247+214.2506-214.25650+
- T 4104679410478 1453 1.5795-53 . 5902-+580.5336-580 6454-+629.6750-525 69 16+
50- m/z 410 Y 829 6881629 70074653 AEAE-6E5SH B37. 1816637 1944d+T08 7650-708 7732 F: FTvS+ p B3
- e FLl s [50.00-2000.00) VB 200802 056
c: 074 195 346 451 60U BOR 924 1086 1406 1541686 1931 2050 24085 2504 2745 2070
N 5.0055
100- mz=
- m/z 410 - 107.06902-107.0714+151.0550- 151 .0980+195.1207-195. 1247+214.2508-214.25650+
- - 4104679410475 1+531.5795-531 5902 +580.5328-580 6454629 6750-525. 6916+
50- 651 525 6881-629. 7007+633.6252-633. 60044657, 1816-637. 1944+ 708, 7650-702.7792 F: FTMS + pES
- | Full s [30.00-2000.00] MB200802 060
c: 078 1. 40 574 poa 839 980 1238 1446 1616b 1730 L1931 2064 2437 2581 2745 2894
T LI L L L L

o
N
IS

8 10

EG: — Diethylene glycol

EG3 — Triethylene glycol

EG4 — Tetraethylene glycol
CPEG — Carboxy-MPEG2

TA — Tetradecylamine

DTA — N,N-Ditetradecylamine

12

Time (rrin)

18

30
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9.4. UHPLC-MS Chromatogram of Standards (A), Blank Human Hepatocytes 0 h (B), Blank Human Hepatocytes 4 h (C),
ALC-0159 in Human Hepatocytes 0 h (D) and ALC-0159 in Human Hepatocytes 4 h (E)

Cllsers . WLC0159200802_002_4

. (U« 08/02/20 22:30.47
ALCO159 Stardard Mx (10 V) C\Users(b) (6)00vID Vacdine Brigens\Withods 20082 AL CO159 NHIQAe pH15 0 80 30nin -Ae ED1 meth

RT: 0.00- 3001 £G, TA A
478 / N 47785
100, a T ALC-0159 =
EG, CPEG| DTA 1913 107.0682-107.074+151.0950- 151.0960-195. 1207195, 1247-+2 14250821250+
1 B 7| gq \ v 41046794104 7514651 5796-531.5502+660.6336-560.5454-H629,5790- 529 5715+
504 : \ 629 6881-629 700T+633 6368-633 £E84+63T. 18 16637 154+708 7680-7068.7722 F. FTIVB+p B3
] ¢ Y - FUl e [S000-200000] MS200602_0C2_d4
D: 123 L'?g:l 750 925 1082 1348 1500 2006 273 2419 2535 2744 2802
4.80 Ne 377ES
100 B =
] 107.0692- 107.07 14+151.0950- 151.0950+195, 1207- 195, 1267+2 14.2308-2 14,2580+
] 4104679410 4761+531.5T96-531 ES07-+-580 6338-880 SAB-+HE29 6730-629 6316+
50 206881529, 7007533 5958-533 500d-+837, 1816637, 1944+ 708, /680-708.77<L F: FTVE+p 23
. Full s [50.00-200000] ME200802 002
jo7e 113 -imrim 690 9% 1075 1231 1602 1688 1050 2064 2431 2536 2585 285
O- N 36155
1007 C =

1 107.Ce2-107 07 144151 0950 151 CeB80+-195. 1207- 196 1247+214 25082714 2550+
] 41046794104 761+531.57965-531.5002-+580 6338-580.6454-H29 65 790-229.6915+
S04 B29.68281-629. 70074633 6868-633.6594+637. 1816637, 1844+ 708. /650-708.77=2 F, FTIVE+pE3

4 s . Full s [50.00-2000.00] ME200802_007
lom 28 370 809 70 920 1071 1272 1582 1684 2020 2067 2328 2413 546 2653
o] A X e Ne BS54
1007 ALC-0159 D m=
] e 107.06822-107.07144151.0850-151.0280+195, 1207-195. 124742 14.2508-214.2550+
] e 4104679-410.4761+531.5796-531 .85002+580 6338-580 5454+620.6790-020 6316+
B0 A 620.68281-629,.7007+533.6962-633.6004+637, 1816-637. 1544+702.7650- 708,772 F. FTIVE+p Bl
] Full rrs [S0.00-2000.00] MS200602_008
Joss 470 480 524 693 840 976 1441 1B.03 1689 1967 2190 2416 2532 2690 2901
0 X N 31058
100 E =
1 107.0682-107.07144+151.0850- 1561.0980+195, 1207-166. 1247+214.2508-214.255C+
_ m/z 410 410.4679-410.4761+531.5795-531.5002-+580.6338-580.5454+620.6790-£29.6316+
53: N 622.6681-629.7007+533.69653-630.6294+637. 1816-637. 1244+ 708 7650-706.77 L F. FTIVG+p B3
_ 450 \\\ Full rrs [S0.00-2000.00] MS200802_012
0: 153 271 ). 527 693 831 973 1138 1660 1688 | 1980 21.86 2415 2531 2677 2053
L T I N I I I O Y B B B B I O B B B B
Q 2 4 6 8 10 12 14 % 8 20 2 24 s 2 30
Timre (rrin)
EG; — Diethylene glycol
EGs3 — Triethylene glycol
EGj — Tetraethylene glycol
CPEG - Carboxy-MPEG?2
TA — Tetradecylamine
DTA — N,N-Ditetradecylamine
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9.5. UHPLC-MS Chromatogram Standards (A), ALC-0159 in Plasma (B), Urine (C), Feces (D) and Liver (E) from a Rat
Pharmacokinetics Study

CUsers, \ALG0159 -He00827 O 082720 093746
ALCO159 Standierd Mx (10U Clkers (b) (B)OOVID Veodire BXapientSIVENOUSZ00B02 ALC-0159 NHICAC pHA.5 0 B0 30min e EOITE
RT: 000- 3007
ML 8.00E€
100- - 863 A =
; CSEG s DTA 107.0652-107.0714+151.0980-151.098C+166. 1207- 195 1247+214. 2508-214 2550+
1, E6G ¥OTF ALC 0159 4104670-410.476"+531 5795531, 5002580 6335 550 6454620 5790-620 6016~
30 2 478 /7 ¥ ) B 0296881529, 7007+532. 6o08-033.0994-+537 1816637, 1944+ 708, /80- /08 772 R FTWB 2
] i 10 ke A / B Pl s [50.00:200000] WS 200627_002
At }\ 55 7870 0w 1o 1428 |\ 19% 905 2324 o4 520 7749
M 3.00E€
1004 19.00 _ B i
] ALC-0159 107.0652-107.0714+151.0980-151.098C+166. 1207- 195 1247+214. 2508-214 2550+
] P 10675410476 4531 5765 531 B0C-S0 €358 B0 S454C0 5RO 60 -~
Eﬂ: [ 629 6831822 7007+632.6563-635.6904+557 . 1816-637. 1844+708. 7650-7C8 7792 F. FTWB +p

EEi?—LI\n‘E[;C‘CC—ZI‘D(I]] W5 200827 008
1045 217 479 694 BED 1147 1263 1380 1686 1730 1944 2373 2486 2547 2748

N 30056

C riz=
07 CER2-107. 07 14+151.0950- 1571 (80195 1207-195 12474214 2508-214 2550+
410467¢-410.4761+531.5766-531.5002+580 6338-550, 54544620, 5700-620 6916+
G20 6881620 7007+633.6568-633.600+657 . 1816-637. 1644+708. 7650708 7792 F FTWB +p
E3 Al e [50.00-200000) M5 200827 015

8o

88

058 306 477 693 03 11.73 12950 1480 1674 1821 2194 2381 24.72 2678 2749

N 3.0086
4 D niz=
b 107 CEE2-107.07 14+151. 0950151 CR80+195 1207-198, 12474214 2508-214 2550+
7 410467¢-410.4761+531.5766-531.5002+580 6338-550, 54544620, 5700-620 6916+
30+ G20 £881-820 7007+633,6568-633.6004-537 1816-637. 1644+708. 7850- 708 7792 F. FTWB ~p
B3 Ful ne [50.00-2000.00] VS 200827 022

3

4 080 305 480 694 200 58 1248 1356 1655 1809 1914 2180 2416 2580 2667 2847

0 M 30086

100+ E niz=

107 052-107.07 14+151.0650-151.0080+195. 1207-195. 12474214, 25008-214. 2550+

b 410 4675410 47671+531. 5796-531 5002+500 €336-550 S4544E79 5790670 6916+

90+ 620 6831-526, 7CC7T+633.6568-635.6994+537. 1816-637. 1844+708.7650-7C8 7792 F. FThWB ~p
ES Full s [50.00:2000.00] MS 200827 008

1 142 307 480 694 9065987 1202 125 1721 1914 2061 2329 24.80 2608 27.0¢
L o o e e L o o e L e ey e L I B e B e |

0O 2 4 & & 10 12 14 16 18 20 2 24 2% 28 30
Tirre (rrin)

EG: — Diethylene glycol

EG3 — Triethylene glycol

EG4 — Tetraethylene glycol
CPEG — Carboxy-MPEG2

TA — Tetradecylamine

DTA — N,N-Ditetradecylamine
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9.6. UHPLC-MS Chromatogram Standards (A), ALC-0315 in buffer (B), ALC-0315 + Monkey Liver S9 No Cofactors 24 h
(C), ALC-0315 + Monkey Liver S9 Cofactors Mix A 24 h (D) and ALC-0315 + Monkey Liver S9 Cofactors Mix B 24 h (E)

cwuears. \ale-0315200730_134
Buffer +ALC-0315 MNo Cofactors 24h

O7/30/20 21:55:31
CNUsers\(b) (6)20VID Vaocine Bcipienis\visthods200729 ALGO315 0 25min +e Bol.neth

RT: 0.00- 2501
ALC-0315 A nezsEs
100 4 ABa N e o ome=
- 6-AHA . 1040559510407 16+132. 1006-132. 102243890 2861- 2002 30 ZI-ZALTE D+
] ; g 465 2904-460. 3058+528. A033-52R 50C8+B6,. 706~ 786 7 360+7B0i6E08- 780, 7154+
50+ 153 TB2 7154-7B2 T3 10HE46 6/86-8d6 60061942 7510942 THERF. FTME+p Full me
oy ‘ [5200-100000 ME200720. 120
ci 17 123 343475 608 760 1045 1078 133 1595 1773 1973 | 2031 2207 2360
M 1.00ES
1007 m=
B B 104068510407 16+132. 1006-132 1032+290. 2061-200 2T 1943 0 2221-3f0.2255+
7 18961 465 29654405 YIFERWEPA 33500 S0 7R 7AOG-fEE T FRDEEOR-7AD 7154
50+ | TE2 T154-782 72101 £46.6/56-046.60061 942 75109492 7808 F: FTME+p B Rl s
] ‘ [500-100000 MS 200730 134
1036 147 340 413 480 682 766 1044 1067 1188 138 1530 1725 1780 1861 ‘Lz,n:ﬁ 28 2362
[y ) A= S gl TV C N Tt skt Vi i ' TV 2 O CadEud ¥ (L e e e
N 20066
100 ALC-D315 PR
o e 18961 L 104 R85 104 076132 1006132 103244290 2061-290 7713 2721-370 2295+
] m/z 290 m/z528 455 64 456 A58, AT33 508, 53 165, 7205 766, F35H 7T80.65598 T80, 7154+
50 ‘\‘ TE2 T4 TE2 T310+845.6766- 2468006122 751092 7808 F. FIME+p ES Rl me
] . " [3000-100000 MB 200807152
ci 140 217 313 46D 572 808 g3 155 1256 1522 1606 1772 1812 1990 2365 .55
B 1961 N 20066
1(1]: ALC-0315 =
- S P N D 1040585965 1040716H132 1006- 132 0SR20, 26061 200 I FMH3ZZ2 -0 ZX
] m/; 290 mi/z 528 g 266 29654456 0S80 33508 S0304-86. 7206786, 260H-BO6ES8- 780 /Mo
50+ 310 . - TB2 7154-7B2 T3 10HE46 6/86-8d6 60061942 7510942 THERF. FTME+p Full me
. 282 | By « | [E000-100000] M5200807_155
1 144 |lad4as e 8¥gm 1 119 1am 605 1811 1023 | 19m pale:]
° 186 T 20065
1004 ALC-0315 . m=
B ~. C 104068510407 16+132. 1006-132 1032+290. 2061-200 2T 1943 0 2221-3f0.2255+
7 m/z 290 m/z 528 S 465 PORA-RE YR HDA RCHDPR 06+ 7R 7206786 7TRH7ENEESR 780 7154+
50+ 308 N TE2 T154-782 72101 £46.6/56-046.60061 942 75109492 7808 F: FTME+p B Rl s
] 281 n " AN b [E000-1000100] ME 200807 198
O? 149 |last4az 623 807 1010 145 1319 128 1&5}5 1812 1937 | 1982 2265 2364
LA N N N Y B B R B T T T 1T T 1 [ T T T [ T T 1 ]7T L L L L L L L L
0 12 14 16 18 20 br) 24
Tire (mn)
4-ABA — 4-Aminobutyric acid
6-AHA — 6-Aminohexanoic acid
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9.7. UHPLC-MS Chromatogram Standards (A), Blank Human Hepatocytes 0 h (B), Blank Human Hepatocytes 4 h (C), ALC-
0315 in Human Hepatocytes 0 h (D) and ALC-0315 in Human Hepatocytes 4 h (E)

Clbers\, WALG-0315200801_002 0801720 15:41:09
ALCOB15 Stargiard Mx (10 UV) Cusersi(B) (B)oovD Vacdine ExdpientsVEthode\200720 ALGO315 0 _25min #e 0T eth
RT: 0.00- 2501 . _
100 ALC-0315 A weser
] . 1872 rof=
+ABA o AHA 104.0605- 1040716132 1006-132. 1032+ 290:2661-290-2715+ 702221 -3 2296+
1 ] | 456 2064466, 3005+ 52 4563 5L, S0RHH 766.7206- TH6. 760+ TR0 6558 7RO T 154
50 "" * TEZ 754- 782 73104846 6/86-B46. 609619402 /51092 /88 F FIME+p ESRA s
] 1957 [SRO0-00000. ME 20080102
. v g
ol 146 ,’\f;4o 333 448 554 730 888 1060 MM 1280 1502 172 1955 | 2011 2140 227
M- 8O
1007 B m=
q = 104.0686-104.0716+132 1006-132 10824290 A661-290 Z7 19430 2271-3/M 2206+
J 456 20674406, 3008-+H502R, A5E3-52R S030H+ 786, 2A06- B, /3604806056~ /B0 7154
50 7H2 7154 7R 7310+845.6765-B46. 6036+ D40 7510 942 A8 - FIVE+p ES Al s
]  ap [50.00-100000] ME200801 004
4126 “° | 3@0 &M 73 977 104 1278 1377 1579 1818 1973 2175 2363
0 - ‘ - B M- 80065
100, 280 313 [ =
. g L 1010605-1010716+132 1005-132 10324 200.2661-290.2719+ F70.2221-3 2205+
] 455 2064465, 2058+ 52, 03526, SR04 766, 7206 7656, 7260+ 780.6058- 780 715
50 | T2 7154 7E2 7310+845.6706-B46. 6006+ 7510-942 7086 - FTVE +p E3 Fll me
1 “ [50.00-100000] MS200801_00%
1 1z J|\lasr ses 703 873 1080 1247 M83 16 1825 1974 2048 2186 2329
0 - — - N 80065
1007 ALC 0315 . m=
1 D 1ot0m51010716112 1006122 100212090 266129027101 302221302206+
] . 456 2061466, 3055+ S, 4503520, 50504 766.7206- TH6. 7260+ TA0. 6556780 T 154
501 1873 TH2 7154782 73 10+846.6706-B46. 6006+ 2D 7510-542 7686 F. FTVE+p E3 Full s
] 310 | [S000-100000 ME200801_016
11262% a3z s13 ex2736 971 105 1288 1370 1523 1736 1955 ‘ 1997 2258 2326
a = N BODES
1004 278 | ALC-Q315 1975 r =
: 1 C  10106051040716+132 1006-132 1052250 2661- 29027 SHET0E221-3/0 2296+
J S 466 2064466, 3058+5028, 4553-54R S804+ 7606, TA06- 166, 7360+-7B0 6056~ 7RO 7154
50+ ‘ g THZ 7154- 782 7310+846.6/66-846. 6055+90 7510-942 /08 F- FIME+p ES Rl s
] = [50.00-100000] MES200801_021
c: 128 ‘ || 343 480 607 737 872 1052 1152 1301 191 1660 1731 1918 | 20U 2171 2366
T T T T ] T T T T 1 T T T T 7 T T T T T T T T T T T T T T T T 17T T 1
o] 2 a &8 8 10 12 14 16 18 20 2 24

Tirre (rin)

4-ABA — 4-Aminobutyric acid
6-AHA — 6-Aminohexanoic acid
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9.8. UHPLC-MS Chromatogram for Standards (A), ALC-0159 in Plasma (B), Urine (C), Feces (D) and Liver (E) from a Rat

Pharmacokinetics Study
Cllbers\ ALGCOC15 +e200822_002_ 4

22:0440
C\Users (D) (6)o0vD vacdire Excipients\VEthods200729 ALGO315 0_25min #e B0 meth

ALGO315 Standard Mx (10 UV
RT: 0.00- 2501
ALC-0315 4 N 50066
107 4 aBa 1943 A =
] 6-AHA 10-L.0555- 101.0716+132 1006132 10324790, 3661 - 200 2719+ 370.2221-370 22865+
] : BN 4652954 2653068 DA, AFE0 550, 5030+ 756, 7206 755 7360+ 7B0.CE58, 780 7154+
50 8 a 7R 7154 T2 7310+846.5756-846.6596+942 7510-542 7668 - FTME+p ESI Ul s
] ﬂ | [50.00-1000.00 ME200622 O 4
1 115 |"2403% 53633753 gae7 1191 1260 1808 1623 1917 1981 2114 7N
0 " N 1507
1004 ) ALC-0315 | phval
] m/z 290 17528 B  ouoms 1010716130 1008 120 10340902051 sanzrieamzz amzmos.
1 m/z? 4652954 4G5 2058 HEDA AGRG 558 B30+756. 7206 755 7360+ 7B0.6058. 780 7154+
507 “a 782 7154 T2 7310/ 846.5756- 84565361942 7510-542 7608 F: FTVE +p ESI Ful ms
] 2?75\3?2 ¥ N | [EFR00-1000.00) ME 200822 008
ol 125 [\ aeamsm 8% ap e 271 wuo 1587 017 | | ;nxm 26 B0
N 1507
'10:': m=
- [" 104 0656-1040/16+132 1006~ 132 1082490 6 1- 20 M3 EZZ21 -3/ 0 2505+
] m/z 466 m/z290 - 4555051 466 30RR DA ADAA SR HOB0H7ES 7205 765 7350+ 7B0.6E06 70 7154+
50 782 7154 TR2 7310+846.6765-845,.6506+942 7510-912 7608 F- FTME+p ESI Al ms
] [50.00-1000.00 ME200602 015
u 280 308 348 @am * 2806 923 1129 1270 1479 1591 1888 1941 2110 2269 2410
o S ) 6 ) : b
N 1507
1004 m/z 290 m=
- - D 104 0686~ 1040/ 16+132 1006-132 10824790 2661- 290 ZFMH3MN Z221-3/0 27295+
] - 456, 2954466 3008-+H528, 4533528, 5030450, {206~ 56, {360+ 7805098780, 7154+
50 e x 782 7154-TR27310+846.6765-346.6536+042 7510-912 7608 F: FTME+p ESI Al ms
| 125 2275 [50.00-1000:00 ME 200802 022
1036136 /|| 234 453 560 722 | 831 1000 1145 1271 1368 1591 1663 1942 2020 2185 2393
0 * . N 1507
100+ miz=
] m/z 290 ALC-0315 E 1010556 10107 16+132 1006-132 10824290 2651290 ZT1SH 30 2221 -3 2295+
1 25 277 og7 ; /2528 L 486.2954-466.3060-528 4033528, 5000+766. 72067665 7360+7B06006-780 7154+
50+ a0t c7eF . TR2 7154 TR2 7310+846.6756-845.6036-4942 7510-942 TH08 - FTVE +p Bl Full e
] N Lo ¥ -\,151&42 [50.00-1000:00 ME 200802 020
- 1
ol 125 | \ 351440 500 B® a2 1130 1187 5720 1591 w46 [ 19m218 26
T T T T T [ T T T T T T | T T T T LI T T T T T T 1 T T T T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 2 24
Tinre (rvin)
4-ABA — 4-Aminobutyric acid
6-AHA — 6-Aminohexanoic acid
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9.9. Mass Spectra for ALC-0159

CiUsers\. _\ALC-0159200002_00Z2 4
Al -D159 Standard Mix (10 uh)

08/02/20 22:30:47

2.000000

47
Clisers\(b) (6)cOVID_Vaccine Fxcipients\iMethods\?00802_Al C-0158 NHAOAC pHA S 0_AD_20min_+ve F01 meth

200802 002 4#3377-23767 RT. 18.27-2010 AV: 1296 HNL: 1.24ES
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9.10. Mass Spectrum for N,N-Ditetradecylamine Reference Standard MS? (top) and ALC-0159 m/z 410 Metabolite MS?
(bottom) from Incubation of ALC-0159 with Mouse Hepatocytes

cusers\ N\alc-0159200802_002 4
ALCO1 59 Stardard Mix (10 Liv)

0802/20 22:3047
C\sersy (D) (6)o0vD Vacdire Exdbents\Wetnd= 200802 ALG-O159 NHICA: pHLS 0 B0 30min #e E0lmeth

200AM? (N2« #A077-310 RT A6TR-1R &7 AV 4 N-RRoRL
F FING +p P dh @ ns? 2104 a0d 6O (D [1D (15 00]

104
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200002 CO0A004 23 RE 1G.76-1606 AV: 4 N 15605
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9.11. Mass Spectrum for ALC-0315 m/z 766 MS?

CLars\_\AL C-0315000730_002 O7/3020 092056
ALCO315 Stardard Mx (10 uv) C\users\(0) (6)o0oVID Vacdine BcipiertsiViBhods200729 ALCO315 0 25min -+e EDl.neh

200730 002 441934236 RT: 19932007 AV: 4 SB 5 19791997 , 20052040 NL: 71365
F FTVE +p ESl d Ful re2 766 73@xid35.00 [200.00-780.00]

100+ 787737
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9.12. Mass Spectrum for ALC-0315 m/z 528 Metabolite MS? in Plasma from a Rat Pharmacokinetics Study
c\LEeEs\ \alc0315 +e\200822 008 082320 004047
RatPKPearma 0.1 h C\Usersi(0) (B)OOMD Vacdire ExdipiertsiVEthodsi200729 ALC0315 0 25min e E0leth

200822_(0F #2196 RT: 1587 AV: 1 NL 46655
F: FTIVE +p ESI d Ful me2 528 S0(@ric35,00 [125.00-540.00]
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9.13. Mass Spectrum for ALC-0315 m/z 290 Metabolite MS? in Feces from a Rat Pharmacokinetics Study

c\Lears\ \alo-0315_-+e\200822 022
RetPKFeces 024 h

082320064455
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9.14. Mass Spectrum for ALC-0315 m/z 466 Metabolite MS? in Urine from a Rat Pharmacokinetics Study

c\LEars\L . \alc-0315 ~e20082 015 082320 034253
Rt PK Uire 024 h C\Users (B) (B)oovD Vacdine BripientsiVEhodS200729 ALGO315 0 25min +ve EO1.meth
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