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During its review period, the other Party may provide input, make" factual]
corrections, “and request”the”deletion”of "any” reference” to' the other Party’s]
Confidential” Information” from™ the proposed disclosure or publication. All
disclosures and publications must expressly acknowledge the other Party, unless
such Party objects to such acknowledgment. To the extent the Parties cannot

resolve disputes regarding publications they shall escalate such matters to a good
faith discussion between PFIZER’s — and

Sharon Alroy-Preis, MD, MPH, MBA.
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Cerebellum

h cerebellum brain damage is relatively rare, its effects can be quite serious. Damage to the
V\cerebelium canrésult in significant motor, visual, and cognitive changes. However, with the
appropriate treatment, individuals may be able to recover affected functions.
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BNT162b2

5.3.6 Cumulative Analysis of Post-authorization Adverse Event Reports

5.3.6 CUMULATIVE ANALYSIS OF POST-AUTHORIZATION ADVERSE EVENT
REPORTS OF PF-07302048 (BNT162B2) RECEIVED THROUGH 28-FEB-2021

Figure 1.

Total Number of BNT162b2 AEs by System Organ Classes and Event

Seriousness
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As shown in Figure 1, the System Organ Classes (SOCs) that contained the greatest number
(=2%) of events, in the overall dataset, were General disorders and administration site
conditions (51,335 AEs), Nervous system disorders (25.957), Musculoskeletal and
connective tissue disorders (17.283), Gastrointestinal disorders (14.096), Skin and
subcutaneous tissue disorders (8.476), Respiratory, thoracic and mediastinal disorders
(8.848), Infections and infestations (4,610), Injury, poisoning and procedural complications
(5,590), and Investigations (3,693).

Eye
[mmune

Endocrine

Neoplasm:
Pregnancy

Hepatobiliary

Product issues

Blood & lymphatic
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Renal & urinary
Reproductive & breast
Social circumstances

Metabolism & nutntion

Reports are submitted voluntarily, and the magnitude of underreporting is unknown.
Some of the factors that may influence whether an event is reported include: length of
time since marketing, market share of the drug, publicity about a drug or an AE,
seriousness of the reaction, regnlatory actions awarepess hy health nrofessiopals and
consumers of adverse drug event reporting, and lingation.



Neurological AESIs (including
demyelination)

Search criteria:; Convulsions
(SM()) (Broad and Narrow) OR
Demyelination (SMQ) (Broad and
Narrow) OR PTs Araxia;
Cataplexy,; Encephalopathy;
Fibromyalgia,; Intracranial
pressure increased, Meningilis;
Meningitis aseptic; Narcolepsy

V931N DIVIVIN
HYNYWOD YV 7D1VIAIN
VOIVIN

e Number of cases: 501 (1.2% of the total PM dataset), of which ‘nnn . D’:S”.‘ ﬂ:ﬂ)”ﬁ
¢ /

365 medically confirmed and 136 non-medically confirmed.

e Country of incidence (=9 cases): UK (157), US (68), Germany ﬂﬁﬂ\l)ﬂ\t) ﬂt”g b\’) ﬁ”?‘l’ﬂ
{4*}}}; ka}t:xjjuu [_"1':‘:15]~ Ita:y (31), fi.ll'i-.il'lL'L‘ (25), Spain (18), Poland (17), 52 HNYYMA 779N
Netherlands and Israel (15 each), Sweden (9). The remaining 71 -
cases were from 22 different countries. MY DNPN -VIUN

e Subjects’ gender (n=478): female (328), male (150). 28‘2’21 ‘1’” n‘l’”n’:

¢  Subjects’ age group (n=478): Adult(329), Elderly (149); , TNX DOl 2V iy [1'XNnN

e  Number of relevant events: 542, of which 515 serious, 27 wl'J] YN N1Myn nTaly
NON-Serious. 012N

e  Most frequently reported relevant PTs (=2 occurrences) included:
Seizure (204), Epilepsy (83), Generalised tonic-clonic seizure
(33), Guillain-Barre syndrome (24), Fibromyalgia and Trigeminal 0215n T711¥ PII'N DA W'
neuralgia (17 each), Febrile convulsion, (15), Status epilepticus
(12), Aura and Myelitis transverse (11 cach). Multiple sclerosis
relapse and Optic neuritis (10 cach). Petit mal epilepsy and Tonic are a
convulsion (9 each), Ataxia (8), Encephalopathy and Tonic clonic
movements (7 each), Foaming at mouth (5), Multiple sclerosis,
Narcolepsy and Partial seizures (4 each), Bad sensation, and usually involves
Demyelination, Meningitis, Postictal state, Seizure like frequent episodes, but with a
phenomena and Tongue biting (3 each); benign course. The diagnosis

¢ Relevant event onset latency (n = 423): Range from <24 hours to d g

: : epends on family history and

48 days, median 1 day; .

¢ Relevant events outcome: fatal (16), resolved/resolving (2635), clinical feature
resolved with sequelae (13), not resolved (89) and unknown (161);

SULISALIL L XASCUUYY O WISCasL . 1 < L LI - L3S LI L13=

Benign familial neonatal convulsions

aplasia;Behcet's syndrome;Benign ethnic neutropenia;Benign familial neonatal
convulsions;Benign familial pemphigus;Benign rolandic epilepsy;Beta-2 glycoprd

PO, o T PR .

. . . . . ot A _tat
Conclusion: This cumulative case review does not raise new safety
issues. Surveillance will continue
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Spermatogenesis
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> Andrology. 2022 Jun 17. doi: 10.1111/andr.13209. Online ahead of print.
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Covid-19 vaccination BNT162b2 temporarily impairs
semen concentration and total motile count among

Itai Gat ' 2 3, Alon Kedem 2 3 4, Mich
Micha Baum 6

Methods: 37 SD from three sperm banks that provided 220 samples, were included in that
retrospective longitudinal multicenter cohort study. BNT162b2 vaccination included two doses, and
vaccination completion was scheduled 7 days after the second dose. The study included four phases:
TO - pre-vaccination baseline control, which encompassed 1-2 initial samples per SD; T1, T2 and T3 -
short, intermediate, and long terms evaluations, respectively. Each included 1-3 semen samples per
donor provided 15-45, 75-120, and over 150 days after vaccination completion, respectively. The
primary endpoints were semen parameters. Three statistical analyses were conducted: 1) generalized
estimated equation model; 2) first sample and 3) samples’ mean of each donor per period were
compared to TO.

LT [ EHRepetitive measurements revealed -15.4% sperm concentration decrease on T2 (Cl
-25.5%-3.9%, p = 0.01) leading to total motile count 22.1% reduction{(GEEEV RN/ M SN Xe[07))
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Wang R. Song B. et al. review (2018) “Potential adverse effects of nanoparticles on the reproductive
system” , Int | Nanomedicine, 11;13:8487-8506
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.1U90nNN 0012 O'hAanm rn I 2V OWIwn D'?P"UT-.TI] '_[3’?"111'?,]'? I U1 enn 0NM .awn

Polymeric NP Wistar rats Single dose (single | 20 or 40 mg/kg Histopathological, body, |. Regular estrous cycles < Rollerova et al*

poly(ethylene glycol)- i.v. injection) and organ weights, vaginal 2. Pituitary weight |
block-polylactide opening, estrous cyclicity, 3. Hyperemia, vascular dilatation

methyl ether (PeG- hormone measurements and congestion, altered course of

bPLA) (50 nm) hypothalamic gonadotropin-releasing

hormone-stimulated LH secretion
4. P4 serum 1
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NPs can cross biological barriers, including the bar-
riers that protect reproductive tissue.?” Several studies
have demonstrated that various NPs can pass through the
blood—testis barrier (BTB) and exert their toxic actions on
spermatogenesis.® Regarding deposition and translocation,
the ability of NPs to cross both the blood—brain barrier and

the BTB is highly important.**~° However, specific physical

Xidarv M., Kevhanfar F. et al (2021)” Potential adverse effects of
ndhoparticles on the reproductive system” Journal of Reproductive
I_n@unologv Vol: 148, November 2021
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https://www.sciencedirect.com/journal/journal-of-reproductive-immunology/vol/148/suppl/C
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Table 1. Biodistribution of H10 mRNA in Plasma and Tissue after IM CX] Gt L AR
Administration in Mice o & Bt &, '-}:%r }.:\
AUCq.264 b Tt ¥ Y ' A TN e

Cinax (ng/mL) (ng.hr/mL) : 'U.; < > il

Matrix t.o(hr) Mean SE Mean SE i () [ ;:;%S" ~ \ =3

Bone marrow 2.0 3.35 1.87 NA NC 5 '1_‘, sj;. - @*w

Brain 8.0 0429 00447 139 161 NR (’ ; g‘ " 'y " \‘

Cecum 8.0 0.886 0.464 11.1 5.120 NC ’

Colon 8.0 LIl 0501 135 551 NC

Distal lymph nodes 8.0 1770 1700 4050 2,060 28.0

Heart 20 0799 0225 676 198 350

Heun 20 35 260 26 108 s XTI D' BIDA (123 08 2017 BN “TTID* 72N 7 0

Jejunum 2.0 0.330 0.120 5.24 0.931 8.24

— T'7 DNINT BIN'Y 71801 11 47N - | HIONG MO ‘017 T2
38.5% D1 DSPC TIMX 10,797 T2TJX TINK 50) [X2 12 O7;1'0790))
Lung X"J0 "0 7200 AT | - (17 29 15% 910271, 70071
e JIXTIX HIONS NUOL DY 78 170 - (HA) 20172007 TTiY

Plasma 20 547 0.829 355 541 967 i
D'T120 AN TXT7 197 X170 78 10°1 7198 H7NG
P 20 103 0423 147 36  NR Male C0-1 mice received 6 mg formulated HI0 mRNA either IM or ID.r

Spleen 20 869 291 2270 585 254 distributes from the injection site to systemic circulation through...
Stomach 2.0 0626 0.121 116 1.32 12.7 the Iqmphdtlc SqSth

Testes 8.0 2.37 1.03 36.6 11.8 NR




. Table 4-2. Mean concentration of radioactivity (sexes combined) in tissue and blood following a single
IM dose of 50 pg mRNA /rat

Sample Total Lipid Concentration (pg lipid equiv/g (or mL))
0.25 min 1h 2h 4h 8h 24 h
Adipose tissue 0.057 0.100 0.126 0.128 0.093 0.084
Adrenal glands 0.27 148 2.72 2.89 6.80 13.77
Bladder 0.041 0.130 0.146 0.167 0.148 0.247

Bone (femur) 0.091 0.195 0.266 0.276 0.340 0.342
Bone marrow (femur) 0.48 0.96 1.24 1.24 1.84 249
Brain 0.045 0.100 0.138 0.115 0.073 0.069

Eyes 0.010 0.035 0.052 0.067 0.059 0.091

Heart 0.28 1.03 1.40 0.99 0.79 0.45 s T Ly ',|‘, "_”11
Injection site 128.3 3938 311.2 338.0 2128 1949 b d S l I '
Kidneys 0.39 1.16 2.05 0.92 0.59 0.43 s
Large intestine 0.013 0.048 0.09 0.29 0.65 1.10

Liver 0.74 4.62 10.97 16.55 26.54 19.24 nn'""] ""]YU ’nllg 7” nl'l'ml']ﬂ
Lung 0.49 1.21 1.83 1.50 1.15 1.04 l l
Lymph node (mandibular) 0.064 0.189 0.290 0.408 0534 0.554

Lymph node (mesenteric) 0.050 0.146 0.530 0.489 0689 | 0985 nml']] '1]]7 U']n l.['glll .ll-”nw D'N-In

Muscle 0.021 0.061 0.084 0.103 0.096 0.095

Ovaries (females) 0.104 1.34 1.64 2.34 3.09 5.24 |
— 01 (2031 NI70Y7 03UXT ,ONT7 , TITTNG
Pituitary gland 0339 | 0645 0.868 0.854 0405 | 0478 ! ‘
Prostate (males) 0061 | 0.091 0.128 0.157 0150 | 0183 ‘]
Salivary glands 0084 | 0193 0.255 0.220 0135 | o0.170 ﬂl]
Skin 0.013 | 0.208 0.159 0.145 0119 | 0157
Small intestine 0.030 0.221 0476 0.879 1.279 1.302

Spinal cord 0043 | 0.097 0.169 0.250 0106 | 0.085 Lisue distrapuion
p:;;e;(:r 033 247 7.73 10.30 22 09 20.08 ¢ The concentration of radioactive lipid marker reached the peak level in plasma (8.9 ug lipid

Stoaach 0.017 0.065 0.115 0.144 0.268 0.152 cqv/m.L] between 1 - 4 h post-dose and distribution mainly mt.o liver, adrgnal glgnds, spleen
and ovaries over 48 h (Table 4-2). The concentration of radioactivity remained highest in
Testes (males) 0.031 0.042 0.079 0.129 0.146 0304

injection site at all time-points
Thymus 0.088 0.243 0.340 0.335 0.196 0.207 Concentrations were higher in plasma than in blood, with mean blood: plasma ratios of 0.5 -
Thyroid 0.155 0.536 0.842 0.851 0.544 0578 0.6.
Uterus (females) 0.043 0.203 0.305 0.140 0.287 0.289
Whole blood 1.97 4.37 540 3.05 1.31 091
Plasma 3.96 8.13 8.90 6.50 2.36 1.78

Blood:plasma ratio 0815 0515 0.550 0.510 0555 0.530
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Advances in the Design of (Nano)Formulations for De’
Antisense Oligonucleotides and Small Interfering RN/

Central Nervous System C‘st)gm
Mers

Monique C. P. Mendonga, Ayse Kont, Maria Rodriguez Aburto, John F. Cryar
and Caitriona M. O'Driscoll’

Q
0
2,
ABSTRACT: RNA-based therapeutics have emerged as one of )/40 (b
. : : tibogye %
powerful therapeutic options used for the modulation of gen s 8,
expression and gene editing with the potential to treat neurodeg

diseases. However, the delivery of nucleic acids to the central nervou P W
(CNS), in particular by the systemic route, remains a major hurd. wm

review will focus on the strategies for systemic delivery of therapeutic nucleic
acids designed to overcome these
transport across the blood—brain barrier which could be exploited for
delivery are described, focusing in particular on smaller nucleic acids
including antisense oligonucleotides (ASOs) and small interfering RNA
(siRNA). Approaches used to enhance delivery including chemical
modifications, nanocarrier systems, and target selection (cell-specific
e lvery are critic y ana yze . earnlngs acnieve rom a Companson (8] 49. Gurturk, Z; Tezcaner, A.; Dalgic, A.D.; Korkmaz, S.; Keskin, D. Maltodextrin modified liposomes for drug

= = 2 delivery through the blood-brain barrier. Medchemcomm 2017, 8, 1337-1345. [CrossRef]

the successes and fallures reported for CNS dellvery Of ASOS versus SlRNA 50. Dai, T.C; Jiang, K.; Lu, W.Y. Liposomes and lipid disks traverse the BEB and BBTB as intact forms as revealed

‘Vi" help identify opportunities for a Wider range of nucleic aCidS and accelerat by two-step Forster resonance energy transfer imaging. Acta Pharm. Sin. B 2018, 8, 261-271. [CrossRef]
51. Wen, C].; Zhang, LW,; Al-Suwayeh, 5.A.; Yen, T.C.; Fang, ].Y. Theranostic liposomes loaded with quantum

KEYWORDS: antisense oligonucleotide, small interfering RNA, blood—brain ba. . ... o5 spomorhine forbroin targeling and bioimaging, Inf. | Nanomed. 2012, 7, 15951611,
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Breaking Barriers: Bioinspired Strategies for Targeted
Neuronal Delivery to the Central Nervous System

48. Vieira, D.B.; Gamarra, L.E. Getting into the brain: Liposome-based strategies for effective drug delivery
across the blood-brain barrier. [nt. |. Nanomed. 2016, 11, 5381-5414. [CrossRef]
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BNT162b2 (V9) also induced cellular immune responses in mice and monkeys The vaccine ehcnted a
Tul-dominant T cell response after a single dose of 1 or 5 pg in mice and two doses (30 or 100 pg) in
monkeys. In mice, BNT162b2 immunisation at 2 1 pg induced high levels of T1 responses as shown
by IFNy+ CD4 and CD8 splenocytes, increased cytokine release of T1 type cytokines (IFNy, IL-2,
TNFa) by splenocytes after S peptides-stimulation ex vivo, and very low levels of Tu2 cytokines (IL-4,

|.7 & .VE

IgGs

md nnmune cells

Qyo
{

IL-5, IL-13) except for unexplained high levels of IL-4, IL-5, IL-13 in one out of 8 animals.
.‘~ pOﬂ
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Maryann P. Platt, Dritan Agalliu (2017) "Hello from the Other Side: How Autoantibodies Circumvent the Blood-Brain Barrier in Autoimmune Encephalitis®, Front.

Immunol., 21 April Sec. Multiple Sclerosis and Neuroimmunology
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Barda N, Dagan N. et . (2021] " Safety of the BNTI6262 mRNA Covid-19 Vaccines in a Nationwide Setting NEJM

ELIGIBILITY CRITERIA

Eligibility criteria included an age of 16 years or older, continuous membership
in the health care organization for a full year, no previous SARS-CoV-2 infection,
and no contact with the health care system in the previous 7 days (the latter
criterion was included as an indicator of a health event not related to subsequent
vaccination that could reduce the probability of receiving the vaccine). Because
of difficulties in distinguishing the recoding of previous events from true new
events, for each adverse event, persons with a previous diagnosis of that event
were excluded.

COVID-19 vaccine BNT162bl1 elicits human antibody
and T, 1T cellresponses

BNT162b2 (V9) also induced cellular immune responses in mice and monkeys. The vaccii
Tul-dominant T cell response after a single dose of 1 or 5 pg in mice and two doses (30 o
monkeys. In mice, BNT162b2 immunisation at = 1 ug induced high levels of T1 responses
by IFNy+ CD4 and CD8 splenocytes, increased cytokine release of T1 type cytokines (IFN)
TNFa) by splenocytes after S peptides-stimulation ex vivo, and very low levels of Tu2 cyto
IL-5, IL-13) except for unexplained high levels of IL-4, IL-5, IL-13 in one out of 8 animals.

Nonclinical Evaluation of BNT162b2 [mRNA] COVID-19 vaccine (COMIRNATY page 8  submission No. PM-2020-05461-1-2
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Abnormality

Fetal incidence; [litter lnddencel

Historical
control data

Control BNT162b1 BNT162b2 BNT162b3 range (%) - sa LN '-C“L,A Leea
I WI(Han) ;'r ] R:?f\ m‘:“ RSA RCCA LC
- Rary RSAN, N/
Right-sided aoratic arch 0/133 0/135 ® 1/132 0/132 0-1.0¢ o e ,--‘"‘.
(malformation) [0/21] [0/20] [1/21] [0/22] [0-5.0] & \ | B ' [}
Small mouth & jaw agnathia 0/277 0/282 ® 1/276 0/275 GD20: 0-0.4* - = | -
(malformation) [0/21] [0/20] [1/21] ‘ [0/22]) [0-4.8] Left-sided ; .
Absent lung lobe 0/133 0/135 Q§@ 1/132 @ 1/132 0-0.714 AaEHcash e Tpe
(anomaly) [0/21] [0/20] [1/21] [1/22] [0-4.17]
Gastroschisis 0/277 0/282 1/276 0/275 0-0.5¢
(malformation) [0/21) [0/20] A ® [1/21) [0/22) [0-5.0]
Transposed umbilical artery 7/133 12/135 13/132 13/132 0-10¢
(variation) [6/21] [9/20] [8/21] [9/22] [0-44]
Short, misshapen & fused 0/144 0/147 ¥ 1/144 0/143 0-0.95+
mandibles (maiformation) [0/21] [0/20] [1/21] _ [0/22] [0-4.8]
Incomplete hyoid ossification 0/144 ® 1/147 ' 9 1/144 1® 1/143 0-2*
(anomaly) [0/21] (17200 § /21 [1/22] [0-5]
, 0/144 ® 1/147 L ® 1/144 1 3/143 0-3.4+ Wav r t chﬁ resence
WAy EIoE (Guoman: [0/21] (/201 £ /21 (3/22] [0-12.5] J Ps a& & P
Incomplete ossification of ®1/144 0/147 0 3/144 I 3/143 0-9.6+ of maternal and developmental tOXICItq
thoracic centrum (anomaly) [1/21] [0/20] ! [3/21] [3/22] [0-37.5]
Incomplete ossification of 0/144 0/147 P 2/144 0/143 0-584
cervical arch (anomaly) [0/21] [0/20] A [2/21] . [0/22] [0-19.0]
P ® 1/144 0/147 '@ 3/144 1@ 4/143 0-3.2+
Lumbar, number = 7 fanomaly) (1/21] (0/20] ‘ (2/21] | (4/22] (0-13.6]
Supernumerary lumbar ribs ® 3/144 » 5/147 ¥12/144 (8.3%) § © 6/143 0-9.7+ -
(anomaly) [3/21] (3/200  § [6/21,28.6%] §  [4/22] [0-50.0] Supernumerary ribs (SH] are a common variant in 50
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strains of mice used in standard teratology bioassays.
previously demonstrated that




6.1. FERTILITY AND EMBRYOFETAL DEVELOPMENT

I 00 7571902 192 NG DTN 4

mdlﬂ 20256:::ﬂ[mm9391§:¢], . Strain: Wistar[Han] rats Age: ~ 11 weeks
oratory: es River ratories, Saint- cles: bl; b2; b
Gerysatn Nlion, Prancs o 54 =44 © o (22 5 i i o ' 10 T2KD A0N'T ANX T
Date: 22 December 2020 (first dose: 27 July 2020) another 22 2/group for littering) o | I., | L’
GLP: : 0, ) . i
L::’Nf::s :zs;zg 30 pg/dose IM; 21 & 14 days before mating and GD9 | ”"] [] ]].IU n” In nl:IJ
BNT162b1: Batch No.: REP020.3 LNP; Duration; Treatment from 21 days prior to mating - GD20;
Lot No.: CoVVAC/100320 termination on GD21 (caesarean subgroup) & LD21 (littering L —
BNT162b2: Batch No.: RBP020.2 LNP :ub;nm?r;)dml TSA—— e '
; ostnata opment assessed in 4 pups/sex/litter;
:‘;Tr::}:;;vlmft{z]:?:gpozoa LNP termination on PI:‘Dzl (extra pups cu‘l)leg on PND4). BNT]ﬁZb] UJI BNT]62b3 ‘n!] n| YI ] -']
Lot No.: BCV/040620

17700 78 41372, 772 130 02100 N7AWA 197 TN
effects were reversible at the end of dosing regimen.
Oestrus cycling: no treatment related effects on mean length and regularity of the oestrous cycles (BNT162b2 cf control). []rll-’ Ul l'n m 1'[‘]]“1 U']l,] 3 n”ml]] “ '7 nmwm] 98
Fertility: No significant effect on fertility index (95-100%) and pregnancy rate (93-100% for all groups). Al
No macroscopic findings were noted in maternal necrop - No significant clinical observations ffBNT 16202 group Cxcept few [1.3) pups 1 TS group were pale and cold to

Maternal body weight gain: 1 ~ 12-14% during premating period in BNT162b2 treated group cf control; complete

recovery at the end of gestation period. Reduced mean food consumption was noted after first dose administered; the BNT]62b2 m'lll"l
Maternal clinical signs: Swelling (~ 100% treated rats In premating period & ~ 10-50% treated rats in gestation period

cf control), in some rats, associated with limping and/or piloerection.
Mating: No significant effect on mating index (97.7-100% for all groups) and pre-coital interval (2.7-3.0 days for all U]'"lnl UJ”'}

groups).
Parturition: One Q in the BNT162b3 gmup was euthanised on LD1 sho‘v’ng hunched pos“lre pale marked plloen « No ﬂgm"tml difference between BNT162b2 and control groups for wmlns index p[nm Mdm oye op'n‘n&

peding ¢ each in the BNT162b1 and BNT162b3 groups were puplllary reflex. auditory reflex and welght gain.
“Mean duration of gestation was ~22 days in all groups. Gestation index was 95-100% for all groy touch for first three days of litter date.
« No significant abnormalities in BNT162b2 group pups at post-lactation necropsy (PND21). One pup showed liver

Litter values: hemia in this group at PND4 cull
« No significant effect on number of corpora lutea, number of implantations, post-implantation loss, live litter siz. Maternal necropsy:
ratio and mean fetal weight. - Pirm, pale and enlarged Injection site was noted in many (4 9/43) animals of BNT162b2 group. Solid, dark
« Increased pre-implantation loss in BNT162b2 group ¢f the concurrent control group, but within historical cont hetérogeneous mass adherent 1o liver nssue in one animal
data range. Toxicokinettcs: No toxicokinetic data
. ) Serum antibody titres (microneutralisation assay using WI-MNSARS-CoV-2 virus based on cytopathic effect): BNT162b2
Pinding = [|[————cepeee L ST , | Historical control ¢ glicited immune response in females during gestation and in pups during postnatal development
Control | BNT162b1 | BNT162b2 | BNT162b3 range (Wi[Han])
Pre-implantation loss: (mean %) 4.1 4.8 \ 9.8* 8.0 2.6-138%
* P<0.05 (Dunnett non-parametric 2 sided test); a: Historical data based on 27 stdies including 568 pregnant rats (GD20: 562). vear
MOLvpecS AN TON W 3D DM AOF3 HL0 YO0 NN PO ANNIAD IFINY 10D N 130 P13 By A 33 N 0 2% ) .1

Fetal variations/malformations:
= Inrtdancace of ineraacad faoral abnarmalitioe in troatod arnime oF concnrrant contrale hut writhin hietartiral eontral data



S. Bookstein Peretz, Regev N, et al. (202]] * Short-term outcome

of pregnant women vaccinated with BNT162b2 mRNA COVID-19 vac

cine . Uttrasound Obstet Gunecol 2021; 58: 450—456

SgJBJE IS AND METHODS
tudy design and participants

This was an observational case—control study of pregnant
women who were vaccinated using a two-dose regimen of
the BNT162b2 (Pfizer/BioNTech) vaccine at 2—-40 weeks
of gestation, between January and February 2021,
recruited via social media publications (study group).
Pregnant women who gave birth or had an abortion
before the second dose of vaccine were excluded. The
study group was matched 1.5:1 by age to a control group
of non-pregnant female patients who received a two-dose
regimen of the BNT162b2 (Phzer/BioNTech) vaccine at
Sheba Medical Center, Tel Hashomer, Israel, during the
same time period. The control group was recruited by the
Infection Prevention & Control Unit of Sheba Medical
Center, as part of a population cohort study.

DISCUSSION

the antibody response but is difficult to quantify. The
effect of the vaccine on the cellular immune system
may impair the balance between different T-cells, which
maintains fetal tolerance and theoretically mav lead to
adverse pregnancy outcomes such as miscarriage, preterm
However, our preliminary

birth and pre-eclampsial”.

REVIEW ARTICLE: Th1/Th2/Th17 and Regulatpr‘
Paradigm in Pregnancy 4

Shigery Saitc Avitashi Nakash'ma Tomeko Shima Mika 1to

BNT162b2 (V9) also induced cellular immune responses in mice and monkeys. The vact
Tul-dominant T cell response after a single dose of 1 or 5 pg in mice and two doses (30
monkeys. In mice, BNT162b2 immunisation at 2 1 pug induced high levels of T1 respo

by IFNy+ CD4 and CD8 splenocytes, increased cytokine release of T1 type cytokines (I
TNFa) by splenocytes after S peptides-stimulation ex vivo, and very low levels of Tu2 cy
IL-5, IL-13) except for unexplained high levels of IL-4, IL-5, IL-13 in one out of 8 animals

Nonclinical Evaluation of BNT162b2 [mRNA] COVID-19 vaccine (COMIRNATY)

T cells play a central role in immunoregulation and
immunostimulation, T-helper (Th) cells can be classi-
fied into Thl cells, which produce interleukin (IL)-2
and interferon (IFN) y and are involved in cellular
IL-5
and IL-13 and are involved in humoral inununily.}'f
In the
fetal alloantigens was explained by the predoming

immunity, and Th2 cells, which produce IL-4,
1980s to 1990s, maternal tolerance towag

Th2-type immunity during pregnancy, which o ‘\ \
rules Thl-type immunity, therelore protecting e
fetus from maternal Thi-cell auack.” Indeed,
dominant Thl-type immunity has been observed
recurrent spontaneous abortion™* and in preeclamp
sia.” However, Th2-dominant immunity was alsc
reported in recurrent abortion cases,®”’

COVID-19 vaccine BNT162b1 elici
and T, 1T cell responses

and there-

page 8
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So far, numerous studies have indisputably demon-
strated that maternal exposure to nanomaterials

during gestation result in fetotoxicity, including ad-
verse prenatal effects on the fetus [10-17], neu-

rotoxicity [18-23] , reproductive toxicity [24-28],
immunotoxicity[29,30,31,32] and respiratory toxici-
ty [29,33,34,35] in offspring or even in adulthood

[117]. Previous studies demonstrated that CB NPs, CNTs, PS NPs, Si
02 NPs [118], Ti02 NPs [118], Zn0 NPs [11,48], Zr02 NPs [18,119], Ce02 NPs, Au NPs [120,121,122], Ag NPs, and quan-
tum dots (Q0s] [15,123] could cross the placental barrier and induce fetotoxicity NP-induced neurotoxicity

depends on the physicochemical parameters of NPs, pregnancy stages, and administration procedures
Chuanfeng Teng ,Cuijuan Jiang et al. Fetotoxicity of Nanoparticles: Causes and Mechanisms , Nanomaterials 2021, 3], 791
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The vaccine mRNA is expected to be degraded by multiple pathways [e.g. deadenylation,
endonuclease-mediated decay (Garneau et al. 2007)), while the antigen protein undergoes
proteolysis as for endogenous proteins. There are no data on the kinetics of BNT162b2 mRNA
degradation. In mice injected with the luciferase mRNA, the absence of expressed protein by 9 days
after dosing indicates that mRNA has been degraded.

o There are no distribution and degradation data on the S antigen-encoding mRNA. A whole body
imaging study with a surrogate, luciferase expressing mRNA indicate that the vaccine LNP
formulation is expected to deliver the mRNA effectively in vivo, the mRNA and translated antigen
protein are mainly localised at the injection site, distributed in liver and likely draining lymph
nodes, and nearly completely degraded in 9 days.
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Figura 3. Use of non-amp! fv‘,nr;a,'*-a seif-amplifying mRNA (SAM) for exprassion of stabilized prefusion S1 complexas for
MERS, SARS-CoV-1, or SARS-CoV-2 in host calls. (A) mMRNA vaccaines utilize non-amplifying or seff-amplifying RNA
constructs. Non-amplifying mRNA contains the basic RNA structure as it appears in the viral open reading frame (ORF) for
'51 : The major characteristics of nonreplicating mRNA vaccines are (1) relatively small mRNA size (~2-3 kb), (i1) absence
f additional potentially immunogenic viral proteins; (iii eas.ec‘."‘af‘,‘a:t,'l’c and (iv) facile genetic engineering 10
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Table 2. Leading mRNA Vaccine Nanoparticles® SAM vaccines increase anthen expression for a duration of up to ~2

developer vaccine name nanopatticle formulation antigen/adjuvancy
Phizer/ - BNTI162b2 (plus lipid nanoparticle, 80 nm, composed of self-replicating RNA coding for full-length S protein in its prefusion
BioNtech" ™™ other experi- ionizable cationic lipid, ALC-0315 (Acui- formation (additional variants with nonreplicating RNA, expressing
mental varia- tas), PC, cholesterol, and PEG RBD that contains a T4 fibritin-derived trimerization domain were
tions) (30 ug/ also developed and tested); uridine-modified RNA provides

dose) adjuvancy
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Test items: different mRNA constructs encoding S antigen including V8 (RNA batch: RNA-KG200312-01) and V9 £
constructs (RNA batch: RNA-RF200321-06) in different RNA platforms (modRNA = nucleoside-modified mRNA, saRNA = -
self-amplifying RNA, uRNA = non-modified uridine-containing mRNA) —_—
Control: GFP encoding modified RNA (positive); non-transfected cells (negative)
Study details
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The process validation is ongoing at Wyeth BioPharma. Andover. For the process validation studies a

total of five validation batches will be included, all these batches have been manufactured representing

the commercial batch size of 37.6 L. Results are available for three out of the five consecutive batches.

The results from batches PPQ4 and PPQS5 are still pending.

No validation data are available to confirm consistent removal of impurities, which is not acceptable. In

- |
]

111y
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addition, residual DNA template is present at higher level in PPQ3 batch (211 ng DNA / mg RNA) than in
PPQ1 and PPQ2 batches (10 and 23 ng/mg) which does not confirm the robustness of DNase | digestion.

EMAVSA6221/20200 MANEG221/20,

Acceptance Criteria

7.0£ 05
225+0 DNA and mRNA vaccines

= 330 ng DNA/mg RNA
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A normal range for blood pH is between 7.35 - 7.45.
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In vitro metabolic studies showed slow, minor hydrolysis of both novel lipids in all species (mouse,
rat, monkey and human). ALC-0159 was converted to N,N-ditetradecylamine and most likely PEG

(not determined in the study) by slow amide hydrolysis, and ALC-0315 to 2-hexyldecanoic acid and
hydroxyalkyl-azanediyl moieties by ester hydrolysis and bis-hydrolysis. In rats given a single IV dose
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control IGFIR expression in the basolateral ,
membrane of the embryonic cells

was more intense in embryos
Jexposed to PA {1 vs.25,P =001
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