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POLYMER FORMULATIONS FOR DELIVERY OF POLYNUCLEOTIDES

CROSS-REFERENCE

[001] This application claims the benefit of U.S. Provisional Application No. 63/521,032, filed

June 14, 2023, which is incorporated herein by reference in its entirety.

INCORPORATION BY REFERENCE OF SEQUENCE LISTING

[002] The present application is being filed along with a Sequence Listing in electronic format.
The Sequence Listing is provided as a file entitled 64916-702 _601. XML, created May 31, 2024,
which is 45 .4 kilobytes in size. The information in the electronic format of the Sequence Listing

is incorporated by reference in its entirety.

INCORPORATION BY REFERENCE
[003] All publications, patents, and patent applications mentioned in this specification are
herein incorporated by reference to the same extent as if each individual publication, patent, or

patent application was specifically and individually indicated to be incorporated by reference.

BACKGROUND
[004] Respiratory Syncytial Virus (RSV) is a common respiratory virus that is the leading
cause of lower respiratory tract disease in young children and older adults. Nearly all children
have been infected by RSV by age 2, and about 60,000 annual in-hospital deaths in children
under 5 are caused by this pathogen. The transmission of RSV occurs through aerosolized
droplets, and can readily spread through close contact. There are currently no vaccines available
for RSV, despite the heavy disease burden, and a single FDA-approved treatment is restricted to
passive immunoprophylaxis for high-risk infants because of its high cost and modest efficacy.
Due to the high prevalence in sensitive populations and lack of treatment options, there is a need
for additional RSV treatments.
[005] Nucleic acid-based therapeutics hold the potential to treat diseases with a protein target,
including RSV, influenza, SARS-CoV-2, and other viral infections. In the majority of gene
therapy clinical trials to date, DNA therapeutics have been used. The use of DNA therapeutics,
however, confers risks that could be mitigated through alternative nucleic acid based
therapeutics, such as RNA therapeutics. In particular, the use of mRNA rather than DNA could
mitigate the risk of insertional mutagenesis and also confer the ability to transfect non-dividing

cells, such as respiratory epithelial cells, the primary cell type infected by RSV and are slowly
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dividing or terminally differentiated. In vitro transcribed (IVT)-mRNA can be programmed to
express neutralizing antibodies against the viral pathogen, RSV, and has been demonstrated in
the lung, albeit using invasive intra-tracheal delivery. Accordingly, the development of an
effective delivery system for such therapeutics remains a critical hurdle for clinical adoption of

mRNA therapeutics for use in the treatment of respiratory infection.

BRIEF DESCRIPTION OF THE DRAWINGS
[006] The novel features of the disclosure are set forth with particularity in the appended
claims. A better understanding of the features and advantages of the present disclosure will be
obtained by reference to the following detailed description that sets forth illustrative
embodiments, in which the principles of the disclosure are utilized, and the accompanying
drawings of which:
[007] FIGs. 1A-1D are schematics of mRNA structures encoding antibodies. FIG. 1A depicts
an mRNA domain map for a heavy chain and a light chain (“double”) encoded antibody. FIG.
1B depicts an antibody encoded by the mRNA depicted in FIG. 1A. FIG. 1C depicts an mRNA
domain map for a light chain-linker-heavy chain (“single”) encoded antibody. FIG. 1D depicts
an antibody encoded by the mRNA depicted in FIG. 1C. Antibodies disclosed herein, for
example, the RSV nABs ADI-14442, ADI-15618, or Palivizumad, or the SARS-CoV-2 nABs
COV2-2832, COV2-2130, COV2-2196, or LY-COV 1404 may be delivered in embodiments
illustrated in FIGs 1A-1D.
[008] FIGs. 2A-2C are charts depicting in vitro expression, binding, and in vitro
neutralization of the mRNA single encoded antibodies using different sized GS linkers (1x, 2x,
3x, or 4x). FIG. 2A is a chart depicting in vitro expression of RSV-neutralizing antibodies with
control, 1x, 2x, 3x, or 4x linker. Antibodies were expressed on the surface of 293F cells.
Expression was measured by flow cytometry following anti-human Fc-Alexa 647 antibody
staining. FIG. 2B is a chart depicting binding of RSV-neutralizing antibodies to an RSV F
protein with 1x, 2x, 3x, or 4x linker. PLC-cleaved mAbs were treated on RSV. Binding was
measured by flow cytometry following anti-human Fc-Alexa 647 antibody staining. FIG. 2C is
a chart depicting in vitro neutralization of RSV-neutralizing antibodies with 1x, 2x, 3x, or 4x
linker. The expi293F cells expressing the antibody were treated with phospholipase C to release
the antibody from the cell surface. RSV was then combined with the antibody to infect expi293F
cells. Neutralization was measured by flow cytometry following Pali-Alexa 647 staining.
[009] FIGs. 3A-3E are charts depicting binding and in vitro neutralization of RSV and
SARS-CoV-2 antibodies using single or double architecture depicted in FIG. 1. FIG. 3A is a
chart depicting binding of RSV-neutralizing antibodies aADI-14442 double, aADI-14442 single
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with 4x linker, and aLY-CoV 1404 single with 4x linker to an RSV F. PLC-cleaved mAbs were
treated on antigen-expressing 293F cells. Binding was measured by flow cytometry following
anti-human Fc-Alexa 647 antibody staining. FIG. 3B is a chart depicting in vitro neutralization
of RSV-neutralizing antibodies aADI-15618 double, aADI-15618 single with 4x linker, and
alLY-CoV 1404 single with 4x linker. The expi293F cells expressing the antibody were treated
with phospholipase C to release the antibody from the cell surface. RSV was then combined
with the antibody to infect expi293F cells. Neutralization was measured by flow cytometry
following Pali-Alexa 647 staining. FIG. 3C is a chart depicting binding of RSV-neutralizing
antibodies aADI-15618 double, aADI-15618 single with 4x linker, and aLY-CoV 1404 single
with 4x linker to an RSV F. PLC-cleaved mAbs were treated on antigen-expressing 293F cells.
Binding was measured by flow cytometry following anti-human Fc-Alexa 647 antibody
staining. FIG. 3D is a chart depicting in vitro neutralization of RSV-neutralizing antibodies
aADI-15618 double, aADI-15618 single with 4x linker, and aLY-CoV 1404 single with 4x
linker. The expi293F cells expressing the antibody were treated with phospholipase C to release
the antibody from the cell surface. RSV was then combined with the antibody to infect expi293F
cells. Neutralization was measured by flow cytometry following Pali-Alexa 647 staining. FIG.
3E is a chart depicting binding of SARS-CoV-2-neutralizing antibodies to a SARS-CoV-2 S
protein with single or double architecture. Antibodies with single architecture use a 4x linker.
PLC-cleaved mAbs were treated on antigen-expressing 293F cells. Binding was measured by
flow cytometry following anti-human Fc-Alexa 647 antibody staining.

[0010] FIGs. 4A-4B are charts depicting the percentage of live cells expressing antibody
aCOV2-2832 following challenge with SARS-CoV-2 infection. FIG. 4A depicts the percentage
of live cells expressing double or single antibody architectures corresponding to COV2-2832,
COV2-2130, COV2-2196, or Palivizumad. Antibodies with single architecture use a 4x linker.
The antibodies were anchored and expressed on the Vero cell surface. The cells were then
treated with SARS-CoV-2 and variants (MOI=0.1). A cytopathic effect assay (CPE) assay was
used to measure cell viability after 72 h infection. FIG. 4B depicts the percentage of live cells
expressing combinations of two single antibody architectures using a 4x linker. The single
antibody architectures correspond to COV2-2832, COV2-2130, COV2-2196, COV2-2832 +
COV2-2130, COV2-2832 + COV2-2196, COV2-2130 + COV2-2196, or Palivizumad. The
antibodies were anchored and expressed on the Vero cell surface. The cells were then treated
with SARS-CoV-2 and variants (MOI=0.1). A cytopathic effect assay (CPE) assay was used to
measure cell viability after 72 h infection.

[0011] FIGs. SA-5C depict protection against RSV infection (MOI=1) in antibody-expressing
Vero cells. FIG. 5A is a chart depicting copy number of RSV F in the cell lysate of cells
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expressing anchored antibodies using single or double architecture that were subsequently
infected with RSV (MOI=0.1). Antibodies with single architecture use a 4x linker. Copy number
was measured by qRT-PCR. FIG. 5B is a chart depicting plaque forming units (PFU) in the
supernatant from cells expressing anchored antibodies using single or double architecture that
were subsequently infected with RSV (MOI=0.1). Antibodies with single architecture use a 4x
linker. Expression was measured by flow cytometry following anti-human Fc-Alexa 647
antibody staining. FIG. SC depicts confocal microscopy images of cells expressing anchored
antibodies using single or double architecture that were subsequently treated with RSV. Cells
were stained using anti-human Fc-Alexa 647 (red), anti-RSV N (green), anti-pan RSV (blue),
and DAPI (white).

[0012] FIGs. 6A-B are charts depicting expression data of RSV F in mice nebulized with an
mRNA polymer conjugate comprising a double or single architecture at different polymer ratios.
FIG. 6A is a chart depicting RSV F gene expression in mouse lung. Mice were treated with
50ug single mRNA with a 4x linker at different ratios of polymer to mRNA (25:1; 50:1, or
100:1) via nebulization, then inoculated with 10° PFU/mouse of RSV. RSV F expression is
measured by qRT-PCR and was performed using primers for RSV F protein and depicted
relative to GAPDH expression. FIG. 6B is a chart depicting RSV F gene expression in mouse
lung. Mice were treated with SOug of single mRNA at a 25:1 ratio of polymer to mRNA via
nebulization or with 50ug of double mRNA at a 100:1 ratio of polymer to mRNA via
nebulization, then inoculated with 10° PFU/mouse of RSV. RSV F expression is measured by
qRT-PCR was performed using primers for RSV F protein, and depicted relative to GAPDH
expression.

[0013] FIGs. 7A-7B are charts depicting potency of aCOV2-2832 (double) / aCOV2-2832
Fab-Fc (single) architectures of SARS-CoV-2 antibodies in hamsters. FIG. 7A is a chart
depicting fold change of SARS-CoV-2 in hamster lung. Hamsters were treated with 400ug
single or double mRNA architecture at a ratio of 25:1 (polymer:mRNA) via nebulization. After
36-40h, hamsters were then inoculated with WA1. qRT-PCR was performed and fold change of
SARS-CoV-2 is depicted normalized to 18S. FIG. 7B is a chart depicting PFU (lung titer) in
hamster lung. Hamsters were treated with 400ug single or double mRNA architecture at a ratio
of 25:1 (polymer:mRNA) via nebulization. After 36-40h, hamsters were then inoculated with
WAT1. SARS-CoV-2 infection is depicted by PFU.

[0014] FIGs. 8A-8B are charts depicting expression data of RSV F in mice nebulized with
different concentrations of ADI-14442 or ADI-15618 single mRNA architectures. FIG. 8A is a
chart depicting RSV F gene expression in mouse lung. Mice were treated with 100ug, SOug,

25ug, 12.5ug, 6.25ug, or Oug per mouse of the single ADI-14442 mRNA via nebulization, then

-



WO 2024/259075 PCT/US2024/033764
inoculated with 10° PFU/mouse of RSV. qRT-PCR was performed using primers for RSV F.
RSV F expression is depicted relative to 18S expression. FIG. 8B is a chart depicting RSV F
gene expression in mouse lung. Mice were treated with 100ug, 50ug, 25ug, 12.5ug, 6.25ug, or
Oug per mouse of the single ADI-15618 mRNA via nebulization, then inoculated with 10°
PFU/mouse of RSV. RSV F expression is depicted relative to 28S expression.

[0015] FIGs. 9A-9C are charts depicting potency of different doses of aCOV2-2832 Fab-Fc
single architectures of SARS-CoV-2 antibodies in hamsters. FIG. 9A is a chart depicting fold
change of SARS-CoV-2 in hamster lung. Hamsters were treated with 400ug, 300ug, 200ug,
100ug, 50ug, or Oug of aCOV2-2832 Fab-Fc single architecture mRNA at a ratio of 25:1
(polymer:mRNA) via nebulization. After 36-40h, hamsters were inoculated with WAT1. After 2
days post infection, lungs were harvested. qRT-PCR was performed for SARS-CoV-2 N. Fold
change of SARS-CoV-2 is depicted normalized to 18S. FIG. 9B is a chart depicting PFU (lung
titer) in hamster lung. Hamsters were treated with 400ug, 300ug, 200ug, 100ug, SOug, or Oug of
aCOV2-2832 Fab-Fc single architecture mRNA at a ratio of 25:1 (polymer:mRNA) via
nebulization. After 36-40h, hamsters were inoculated with WAT1. After 2 days post infection,
lungs were harvested. SARS-CoV-2 infection is depicted by PFU. FIG. 9C is a chart depicting
PFU (lung titer) in hamster lung. Hamsters were treated with 400ug, 300ug, 200ug, 100ug,
50ug, or Oug of aCOV2-2832 Fab-Fc single architecture mRNA at a ratio of 25:1
(polymer:mRNA) via nebulization. After 36-40h, hamsters were inoculated with WA1. After 2
days post infection, lungs were harvested. Reduction in plaque titer is shown by quantification
of PFU.

[0016] FIGs. 10A-10B depict mRNA distribution in the hamster lung. The reporter mRNA
(nanoluciferase) is representative of the mRNA distribution after nebulization in a hamster. The
mRNA was delivered by nebulization at a 0.3 mg/kg dose (about 30ug) at a ratio of 50:1
(polymer:mRNA). FIG. 10A is an RNAscope image of hamster lung nebulized with
nanoluciferase mRNA showing mRNA+DAPI (left) staining and mRNA only staining (right).
FIG. 10B is an RNAscope image of hamster lung nebulized with nanoluciferase mRNA. The
left column show the hamster lung at the lowest resolution. The middle image depicts the
hamster lung at higher resolution. The right image depicts the aNLuc (nanoluciferase) mRNA as
indicated by the yellow arrows.

[0017] FIG. 11 depicts the procedure followed for the experiments described in Example 7 of
the present disclosure.

[0018] FIG. 12 depicts the procedure followed for the experiments described in Example 8 of

the present disclosure.
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[0019] FIG. 13 depicts the procedure followed for the experiments described in Example 9 of
the present disclosure.

[0020] FIG. 14 depicts the procedure followed for the experiments described in Example 10

of the present disclosure.

DETAILED DESCRIPTION
[0021] The disclosure provides methods of treating or preventing respiratory diseases such as
RSV by administering polynucleotides to the lungs of a subject in need thereof. In certain
embodiments, the polynucleotide, e.g., mRNA, is administered in a pharmaceutical formulation
with a polymer, e.g., polymer 76. In certain embodiments, the polynucleotide of the
pharmaceutical compositions described herein is selected from any one or more of the
polynucleotide sequences in Table 1 and/or a polynucleotide encoding for any of the antibody
sequences or binding portions thereof in Table 1.
[0022] In certain aspects, the disclosure provides a pharmaceutical formulation comprising a
polynucleotide encoding a neutralizing antibody and a polymer comprising a repeating

monomeric unit, wherein the monomeric unit comprises one or more thioether moieties and one

or more bisphenol moieties represented by: Aoo*. In certain embodiments, the one or

>y
T

certain embodiments, the one or more thioether moieties are independently selected from

\'{SH;\S)\

such as 2, 3, or 4 bisphenol moieties.

YS\/\S}\

more thioether moieties are independently selected from .In

. In certain embodiments, the monomeric unit comprises 1-5 bisphenol moieties,

[0023] In some aspects, the disclosure provides a pharmaceutical formulation comprising a
polynucleotide encoding a neutralizing antibody and a polymer comprising a repeating

monomeric unit, wherein the monomeric unit comprises one or more thioether moieties

\(S(\%’\s)‘ . ..
represented by 17 , and one or more bisphenol ester moieties represented by

\(\)ol\of\éj\o n O o/Y)oj\/Y

on’or . In some aspects, the disclosure provides a pharmaceutical
formulation comprising a polynucleotide encoding a neutralizing antibody and a polymer
comprising a repeating monomeric unit, wherein the monomeric unit comprises one or more
s A
s
D

thioether moieties represented by , and one or more bisphenol ester moieties
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o O 0 o
represented by Mof\é:\o o 0’\0@09*/\/. In certain embodiments, the monomeric unit

\{S\/\S}\

comprises a thioether moiety represented by . In certain embodiments, the
monomeric unit comprises 1-5 bisphenol ester moieties. In certain embodiments, the monomeric
unit comprises 2, 3, or 4 bisphenol ester moieties. In certain embodiments, the monomeric unit
comprises 2 or 3 bisphenol ester moieties. In certain embodiments, a monomeric unit further
comprises one or more amine groups. In certain embodiments, the one or more amine groups are

selected from alkyldiamines. In certain embodiments, the alkyldiamine groups are independently

CH, H T
A]WN\’{' \( \(\/):IN/\
selected from: X 0-4 and K/O . In certain embodiments, the monomeric unit
comprises 1, 2, or 3 alkyldiamines. In certain embodiments, the monomeric unit comprises 2 or
3 alkyldiamines. In certain embodiments, the monomeric unit further comprises one or more
terminal amine groups. In certain embodiments, the terminal amine group is selected from a

terminal alkyldiamine. In certain embodiments, the terminal alkyldiamine is selected from:

’ H
HZNI\/)/\)\MN\{} \‘{NM/\)\(\/)NHZ
0-3 44 and 03 14 In certain embodiments, the terminal
\/\)\/H N
H.N N?j \{N\/\)\/NHZ

embodiments, one or more of the amine groups and terminal amine groups are formylated. In

alkyldiamine is selected from: and . In certain
certain embodiments, the polymer comprises 5 to 100 monomeric units, such as 10 to 80
monomeric units, 5 to 50 monomeric units, 20 to 50 monomeric units, 30 to 60 monomeric
units, or 40 to 50 monomeric units.

[0024] In some aspects, the disclosure provides a pharmaceutical formulation comprising: (a)
a polynucleotide encoding a neutralizing antibody and (b) a polymer wherein the polymer is

prepared by the method comprising contacting a compound of formula
o

\j\o/(\(\o O O o/\()oj\/

OH 01 with a dithiol and one or more alkyldiamines in a

| o HS{ ) sH
solvent. In some embodiments, the dithiol is selected from 1-7

HS
SH
H;\ . In some embodiments, the one

o
H2N M NH2 HN NH,
0-3 1-4 W and

or more alkyldiamines are independently selected from - 4

HS
, such as ~"sH.

In some embodiments, the dithiol is selected from
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HZNmN
K/O. In some embodiments, the solvent is polar aprotic. In some embodiments, the
polar aprotic solvent comprises N, N-dimethylformamide, DMSO, THF, acetonitrile, acetone or a
combination thereof. In some embodiments, the polar aprotic solvent comprises , V-

dimethylformamide. In some embodiments, the contacting a compound of formula

i O i
oH ™ OH 01 with a dithiol is in a mole ratio of about 5:1 to

about 20:1, such as about 8:1 to about 15:1. In some embodiments, the mole ratio of dithiol to

0 0
\)J\OfY\O O O O/Y)*O)J\/
OH 01

OH ™" is about 10:1. In some embodiments, the

o o

\)J\oj(\(\o O O o/\()oj\/
contacting a compound of formula OoH 1 OH 0! with a
alkyldiamine is in a mole ratio of about 2:1 to about 8:1, such as about 2:1 to about 5:1.

[0025] In some embodiments, the formulation comprises polynucleotide to polymer in a
weight ratio of about 1:40 to about 1:20, such as about 1:25. In some embodiments, the polymer
and the polynucleotide are complexed in nanoparticles, e.g., nanoparticles suspended in an
aqueous media. In some embodiments, the nanoparticles have an average diameter of from 75
nm to 300 nm, 100 nm to 250 nm, 100 nm to 200 nm or 75 nm to 150 nm. In some
embodiments, the nanoparticles have an average diameter of about 110 nm to about 160 nm,
such as about 120 to about 160 nm. In some embodiments, the formulation has a polydispersity
index of nanoparticles of about 0.1 to about 0.3, such as about 0.1. In some embodiments, the
nanoparticles have a zeta potential of 45 mV or greater, such as 50 mV or greater, such as 50 to
80 mV, such as 55 to 65 mV. In some embodiments, the formulation has a pH of 6 or less, or 5.5
or less, or 5 or less.

[0026] In some embodiments, the neutralizing antibody is an anti-RSV antibody or a binding
fragment thereof. In some embodiments, the anti-RSV antibody is a highly specific, high
affinity, and highly potent neutralizing anti-RSV antibody or antigen-binding fragments thereof
which neutralizes at least one, but preferably both, of subtype A and subtype B RSV viral
strains, and which preferentially recognize PreF relative to PostF conformations of the F protein.
In some embodiments, this disclosure provides formulations with polynucleotides encoding anti-

RSV and anti-HMPYV cross-neutralizing antibodies and antigen-binding fragments thereof.
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[0027] In some embodiments, the pharmaceutical formulations described herein may be used
to treat or prevent respiratory disease such as RSV. Given the role that the F protein plays in
fusion of the virus with the cell and in cell to cell transmission of the virus, the antibodies and
pharmaceutical compositions described herein may provide a method of inhibiting that process
and as such, may be used for preventing infection of a patient exposed to, or at risk for acquiring
an infection with RSV, or for treating and/or ameliorating one or more symptoms associated
with RSV infection in a patient exposed to, or at risk for acquiring an infection with RSV, or
suffering from infection with RSV. The antibodies described herein may also be used to prevent
or to treat an RSV infection in a patient who may experience a more severe form of the RSV
infection due to an underlying or pre-existing medical condition.

[0028] In certain embodiments, the antibodies encoded by the polynucleotides herein may be
full-length (for example, an IgG1 or I[gG4 antibody) or may comprise only an antigen-binding
portion (for example, a Fab, F(ab')2 or scFv fragment), and may be modified to affect
functionality, e.g., to eliminate residual effector functions. In certain embodiments, the
polynucleotides of the disclosure encode isolated antibodies or antigen-binding fragments
thereof that specifically bind to Respiratory Syncytial Virus (RSV) F protein (F). In some
embodiments, the RSV antibody comprises ADI-14442, ADI-15618, Palivizumab, fragments
thereof, or a combination thereof.

[0029] In certain embodiments, the polynucleotides of the disclosure encode isolated
antibodies or antigen-binding fragments thereof that specifically bind to SARS-CoV-2 Spike
protein (S). In some embodiments, the antibody is a SARS-CoV-2 antibody. In some
embodiments, the antibody comprises COV2-2832, COV2-2130, COV2-2196, LY-COV 1404,
fragements thereof, or combinations thereof.

[0030] In certain embodiments, the polynucleotides of the disclosure encode isolated
antibodies or antigen-binding fragments thereof and are delivered as single polynucleotides. In
certain embodiments, the polynucleotides of the disclosure encode isolated antibodies or
antigen-binding fragments thereof and are delivered as one or more polynucleotides. In certain
embodiments, the polynucleotides of the disclosure encode isolated antibodies or antigen-
binding fragments thereof and are delivered as two polynucleotides. In certain embodiments, the
polynucleotides of the disclosure encode isolated antibodies or antigen-binding fragments
thereof and are delivered as two or more polynucleotides. In certain embodiments, the
polynucleotides of the disclosure encode isolated antibodies or antigen-binding fragments
thereof and are delivered as three polynucleotides. In certain embodiments, the polynucleotides
of the disclosure encode isolated antibodies or antigen-binding fragments thereof and are

delivered as four polynucleotides. In certain embodiments, two or more polynucleotides are
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delivered in a pharmaceutical formulation, wherein each of the polynucleotides encode a
different isolated antibody or antigen-binding fragment thereof.

[0031] In certain embodiments, CDRH1 comprises at least 70% identical, at least 75%
identical, 80% identical, at least 85% identical, at least 90% identical, at least 95% identical, at
least 96% identical, at least 97% identical, at least 98% identical, at least 99%, and/or all
percentages of identity in between to the sequence of SEQ ID NO: 13. In certain embodiments,
CDRH2 comprises at least 70% identical, at least 75% identical, 80% identical, at least 85%
identical, at least 90% identical, at least 95% identical, at least 96% identical, at least 97%
identical, at least 98% identical, at least 99%, and/or all percentages of identity in between to the
sequence of SEQ ID NO: 14. In certain embodiments, CDRH3 comprises at least 70% identical,
at least 75% identical, 80% identical, at least 85% identical, at least 90% identical, at least 95%
identical, at least 96% identical, at least 97% identical, at least 98% identical, at least 99%,
and/or all percentages of identity in between to the sequence of SEQ ID NO: 15. In certain
embodiments, CDRL1 comprises at least 70% identical, at least 75% identical, 80% identical, at
least 85% identical, at least 90% identical, at least 95% identical, at least 96% identical, at least
97% identical, at least 98% identical, at least 99%, and/or all percentages of identity in between
to the sequence of SEQ ID NO: 16. In certain embodiments, CDRL2 comprises at least 70%
identical, at least 75% identical, 80% identical, at least 85% identical, at least 90% identical, at
least 95% identical, at least 96% identical, at least 97% identical, at least 98% identical, at least
99%, and/or all percentages of identity in between, to the sequence of SEQ ID NO: 17. In
certain embodiments, CDRL3 comprises at least 70% identical, at least 75% identical, 80%
identical, at least 85% identical, at least 90% identical, at least 95% identical, at least 96%
identical, at least 97% identical, at least 98% identical, at least 99%, and/or all percentages of
identity in between, to the sequence of SEQ ID NO: 18.

[0032] In certain embodiments, CDRH1 comprises at least 70% identical, at least 75%
identical, 80% identical, at least 85% identical, at least 90% identical, at least 95% identical, at
least 96% identical, at least 97% identical, at least 98% identical, at least 99%, and/or all
percentages of identity in between, to the sequence of SEQ ID NO: 19. In certain embodiments,
CDRH2 comprises at least 70% identical, at least 75% identical, 80% identical, at least 85%
identical, at least 90% identical, at least 95% identical, at least 96% identical, at least 97%
identical, at least 98% identical, at least 99%, and/or all percentages of identity in between, to
the sequence of SEQ ID NO: 20. In certain embodiments, CDRH3 comprises at least 70%
identical, at least 75% identical, 80% identical, at least 85% identical, at least 90% identical, at
least 95% identical, at least 96% identical, at least 97% identical, at least 98% identical, at least

99%, and/or all percentages of identity in between, to the sequence of SEQ ID NO: 21. In
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certain embodiments, CDRL1 comprises at least 70% identical, at least 75% identical, 80%
identical, at least 85% identical, at least 90% identical, at least 95% identical, at least 96%
identical, at least 97% identical, at least 98% identical, at least 99%, and/or all percentages of
identity in between, to the sequence of SEQ ID NO: 22. In certain embodiments, CDRL2
comprises at least 70% identical, at least 75% identical, 80% identical, at least 85% identical, at
least 90% identical, at least 95% identical, at least 96% identical, at least 97% identical, at least
98% identical, at least 99%, and/or all percentages of identity in between, to the sequence of
SEQ ID NO: 23. In certain embodiments, CDRL3 comprises at least 70% identical, at least 75%
identical, 80% identical, at least 85% identical, at least 90% identical, at least 95% identical, at
least 96% identical, at least 97% identical, at least 98% identical, at least 99%, and/or all
percentages of identity in between, to the sequence of SEQ ID NO: 24.

[0033] In some embodiments, the antibody or antibody fragment is encoded by one or more
polynucleotides. In some embodiments, the polynucleotide is RNA. In some embodiments, the
polynucleotide is mRNA. In some embodiments, the polynucleotide comprises about 60%, 65%,
70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity to any one of the sequences set forth in SEQ ID NOs: 1, 2, 3, 4, 5, or 6. In some
embodiments, the polynucleotide is mRNA. In some embodiments, the polynucleotide
comprises about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity to one or more of the sequences set forth in SEQ ID NOs:
1,2,3,4,5, or 6. In some embodiments, the polynucleotide comprises anywhere from about
60% to about 80%, about 70% to about 90%, about 80% to about 100%, about 70% to about
100%, or about 75% to about 99% sequence identity to any one of the sequences set forth in
SEQID NOs: 1, 2, 3, 4, 5, or 6. In some embodiments, the polynucleotide comprises anywhere
from about 60% to about 80%, about 70% to about 90%, about 80% to about 100%, about 70%
to about 100%, or about 75% to about 99% sequence identity to one or more of the sequences
set forth in SEQ ID NOs: 1, 2, 3, 4, 5, or 6. In some embodiments, the polynucleotide comprises
a sequence selected from any one of the sequences set forth in SEQ ID NOs: 1, 2, 3, 4, 5, or 6.
In some embodiments, the polynucleotide comprises a sequence selected from one or more of
the sequences set forth in SEQ ID NOs: 1, 2, 3, 4, 5, or 6.

Table 1. Sequences

SEQ ID | Molecule Sequence
NO name
1 Full length GGGAAATAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
aADI 15618 AGAGCCACCATGAAGTGGGTGACATTCATCTCCCTGCTGT
Fab-Fc¢ TCCTGTTTAGCTCTGCTTATTCTGAGACAACCCTGACACA
Nucleotide #1 | GTCTCCCGCCACACTGAGCCTGAGCCCCGGCGATTGGGCC
ACCCTGTCTTGTAGAGCTTCTCAGAGCGTGGGCACCTACC
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TGGCCTGGTATCAGCATAAGCCTGGACAAGCTCCTAGACT
GCTGATCCACGACGCCTCTAATAGAGCCTCAGATATCCCC
TCCAGATTCAGCGGCTCTGGCAGCGGGACCGACTTCACCC
TCACCATCAGAGGCCTGGAACCCGAGGACTTTGCCGTGT
ACTACTGCCAGCAACACAGAGATTGGCGGCCTGTGACAT
TCGGCGGCGGCACCAAGGTGGAAATCAAGGGCCAGCCTA
AGGCCGCTCCATCTGTGACCCTGTTCCCTCCTTCTAGCGA
GGAACTGCAGGCCAACAAAGCCACACTGGTGTGCCTGAT
CAGCGACTTCTACCCAGGCGCCGTGACCGTGGCCTGGAA
GGCCGACAGCAGCCCTGTGAAAGCTGGCGTTGAGACAAC
CACACCCAGCAAGCAGAGCAACAACAAGTACGCCGCCAG
CAGCTACCTGAGTCTGACCCCTGAGCAGTGGAAAAGCCA
CCGGAGCTACAGCTGCCAGGTGACCCACGAGGGCAGCAC
CGTTGAGAAGACCGTGGCTCCTACCGAGTGCAGCGGCGG
CGGCGGAAGCGGCGGAGGCGGCTCTGGAGGCGGCGGCA
GCGGAGGCGGCGGCTCTGGAGGCGGGGGCAGCGGCGGC
GGCGGCTCCGGAGGCGGCGGCTCCGGCGGCGGCGGCAGC
GGAGGAGGCGGAAGCGGAGGCGGCGGCAGCGGCGGAGG
TGGCAGCGGCGGCGGCGGCAGCGAGGTGCAGCTGGTCGA
GACCGGCGGCGGACTGATTCAGCCTGGCGGATCCCTGCG
GCTGAGCTGCGTGGCCTCTGGATTTAGCCTCCGCAACTAC
GCCCTGGGCTGGCTGAGACAGGCTCCCGGAAAGGGCCTG
GAATGGGTCAGCGGCGGCTACTACGGCGACGTGTACTAC
ACCGACAGCGTGAAGGGCAGATTCGCCGTGAGCCGGGAC
AATAGCGGCGACACCGTGTACCTGGAAATGGACAACCTG
AGAGTGGAAGATACCGCCGTGTACTATTGTGCCAGAATG
GAAACCGTGACAACAGATGCCGGCTCCGGATGGGACTGG
TACTTCGAGGTGTGGGGCCGGGGCACTCTGGTGACAGTG
TCCTCTGCCAGCACCAAGGGCCCTAGCGTGTTTCCGCTGG
CCCCTAGCTCAAAAAGCACCTCGGGCGGTACCGCTGCCCT
GGGCTGCCTGGTCAAAGACTACTTCCCCGAGCCTGTGACC
GTCAGCTGGAACAGCGGGGCCCTGACCAGCGGCGTGCAC
ACCTTCCCTGCCGTGCTGCAGAGCAGCGGACTGTACAGCC
TGTCCAGCGTGGTGACCGTGCCTTCTTCTTCTCTGGGCAC
CCAGACATACATCTGCAACGTGAACCACAAGCCTAGCAA
TACCAAGGTGGACAAGAAGGTAGAGCCCAAGAGCTGCGA
CAAGACACATACATGCCCACCCTGTCCTGCTCCTGAACTG
CTGGGCGGCCCTAGCGTGTTTCTCTTCCCACCAAAGCCCA
AGGACACACTGATGATCAGCCGGACCCCAGAAGTGACTT
GCGTGGTGGTGGATGTGAGTCACGAGGACCCCGAGGTGA
AGTTCAATTGGTACGTGGATGGCGTGGAAGTGCACAACG
CCAAGACGAAACCCAGAGAGGAACAGTACAACTCCACCT
ATAGAGTGGTTTCCGTACTGACCGTGCTGCACCAGGACTG
GCTGAACGGCAAGGAATACAAGTGCAAGGTGAGCAACA
AGGCCCTTCCTGCTCCCATCGAGAAGACAATCAGCAAGG
CCAAGGGCCAGCCTCGGGAACCTCAGGTGTACACACTGC
CTCCTTCCCGGGACGAGCTGACCAAAAACCAGGTGTCCCT
GACATGTCTGGTGAAGGGTTTTTACCCCTCCGATATTGCC
GTGGAATGGGAGAGCAACGGCCAGCCTGAAAACAACTAC
AAGACCACACCTCCAGTGCTGGACTCCGACGGCTCCTTCT
TCCTGTACTCCAAACTGACCGTCGATAAGAGCAGGTGGC
AGCAGGGCAACGTCTTCAGCTGTAGCGTGCTGCATGAGG
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CCCTGCACTCCCACTACACCCAAAAGAGCCTCAGCCTGTC
TCCAGGCAAGCACGAGACAACCCCTAACAAGGGCTCTGG
CACTACAAGTGGCACCACCAGACTGCTGAGCGGCCACAC
ATGTTTTACACTGACAGGCCTGCTTGGAACACTCGTCACA
ATGGGCCTGCTGACCTGATAGGCTCGCTTTCTTGCTGTCC
AATTTCTATTAAAGGTTCCTTTGTTCCCTAAGTCCAACTAC
TAAACTGGGGGATATTATGAAGGGCCTTGAGCATCTGGA
TTCTGCCTAATAAAAAACATTTATTTTCATTGCGCGGCCG
C

Full length
aADI 15618
Fab-Fc
Nucleotide #2

GGGAAATAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGAGCCACCATGAAGTGGGTGACCTTCATCAGCCTGCTGT
TCCTGTTCAGCAGCGCCTACAGCGAGACCACCCTGACCCA
GAGCCCCGCCACCCTGAGCCTGAGCCCCGGCGACTGGGC
CACCCTGAGCTGCCGGGCCAGCCAGAGCGTGGGCACCTA
CCTGGCCTGGTACCAGCACAAGCCCGGCCAGGCCCCCCG
GCTGCTGATCCACGACGCCAGCAACCGGGCCAGCGACAT
CCCCAGCCGGTTCAGCGGCAGCGGCAGCGGCACCGACTT
CACCCTGACCATCCGGGGCCTGGAGCCCGAGGACTTCGC
CGTGTACTACTGCCAGCAGCACCGGGACTGGCGGCCCGT
GACCTTCGGCGGCGGCACCAAGGTGGAGATCAAGGGCCA
GCCCAAGGCCGCCCCCAGCGTGACCCTGTTCCCCCCCAGC
AGCGAGGAGCTGCAGGCCAACAAGGCCACCCTGGTGTGC
CTGATCAGCGACTTCTACCCCGGCGCCGTGACCGTGGCCT
GGAAGGCCGACAGCAGCCCCGTGAAGGCCGGCGTGGAG
ACCACCACCCCCAGCAAGCAGAGCAACAACAAGTACGCC
GCCAGCAGCTACCTGAGCCTGACCCCCGAGCAGTGGAAG
AGCCACCGGAGCTACAGCTGCCAGGTGACCCACGAGGGC
AGCACCGTGGAGAAGACCGTGGCCCCCACCGAGTGCAGC
GGCGGCGGCGGCAGCGGCGGCGGCGEGCAGCGGCGGLEGGE
CGGCAGCGGCGGCGGCGGCAGCGGCGGCGGCGGCAGCG
GCGGCGGCGGCAGCGGCGGCGGECGGECAGCGGLCGGELGGEL
GGCAGCGGCGGCGGCGGCAGCGGCGGCGGCGGCAGCGG
CGGCGGCGGCAGCGGCGGCGGCGGCAGCGAGGTGCAGCT
GGTGGAGACCGGCGGCGGCCTGATCCAGCCCGGCGGCAG
CCTGCGGCTGAGCTGCGTGGCCAGCGGCTTCAGCCTGCG
GAACTACGCCCTGGGCTGGCTGCGGCAGGCCCCCGGCAA
GGGCCTGGAGTGGGTGAGCGGCGGCTACTACGGCGACGT
GTACTACACCGACAGCGTGAAGGGCCGGTTCGCCGTGAG
CCGGGACAACAGCGGCGACACCGTGTACCTGGAGATGGA
CAACCTGCGGGTGGAGGACACCGCCGTGTACTACTGCGC
CCGGATGGAGACCGTGACCACCGACGCCGGCAGCGGCTG
GGACTGGTACTTCGAGGTGTGGGGCCGGGGCACCCTGGT
GACCGTGAGCAGCGCCAGCACCAAGGGCCCCAGCGTGTT
CCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCAC
CGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCCGAG
CCCGTGACCGTGAGCTGGAACAGCGGCGCCCTGACCAGC
GGCGTGCACACCTTCCCCGCCGTGCTGCAGAGCAGCGGC
CTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGC
AGCCTGGGCACCCAGACCTACATCTGCAACGTGAACCAC
AAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCC
CAAGAGCTGCGACAAGACCCACACCTGCCCCCCCTGCCC
CGCCCCCGAGCTGCTGGGCGGCCCCAGCGTGTTCCTGTTC
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CCCCCCAAGCCCAAGGACACCCTGATGATCAGCCGGACC
CCCGAGGTGACCTGCGTGGTGGTGGACGTGAGCCACGAG
GACCCCGAGGTGAAGTTCAACTGGTACGTGGACGGCGTG
GAGGTGCACAACGCCAAGACCAAGCCCCGGGAGGAGCA
GTACAACAGCACCTACCGGGTGGTGAGCGTGCTGACCGT
GCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTG
CAAGGTGAGCAACAAGGCCCTGCCCGCCCCCATCGAGAA
GACCATCAGCAAGGCCAAGGGCCAGCCCCGGGAGCCCCA
GGTGTACACCCTGCCCCCCAGCCGGGACGAGCTGACCAA
GAACCAGGTGAGCCTGACCTGCCTGGTGAAGGGCTTCTA
CCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCA
GCCCGAGAACAACTACAAGACCACCCCCCCCGTGCTGGA
CAGCGACGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTG
GACAAGAGCCGGTGGCAGCAGGGCAACGTGTTCAGCTGC
AGCGTGCTGCACGAGGCCCTGCACAGCCACTACACCCAG
AAGAGCCTGAGCCTGAGCCCCGGCAAGCACGAGACCACC
CCCAACAAGGGCAGCGGCACCACCAGCGGCACCACCCGG
CTGCTGAGCGGCCACACCTGCTTCACCCTGACCGGCCTGC
TGGGCACCCTGGTGACCATGGGCCTGCTGACCTGATAGG
CTCGCTTTCTTGCTGTCCAATTTCTATTAAAGGTTCCTTTG
TTCCCTAAGTCCAACTACTAAACTGGGGGATATTATGAAG
GGCCTTGAGCATCTGGATTCTGCCTAATAAAAAACATTTA
TTTTCATTGCGCGGCCGC

Full length
aADI 15618
Fab-Fc
Nucleotide #3

GGGAAATAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGAGCCACCATGAAATGGGTCACCTTCATCAGCCTACTAT
TCCTATTCAGCAGCGCCTACAGCGAAACCACCCTAACCCA
AAGCCCCGCCACCCTAAGCCTAAGCCCCGGCGACTGGGC
CACCCTAAGCTGCCGCGCCAGCCAAAGCGTCGGCACCTA
CCTAGCCTGGTACCAACACAAACCCGGCCAAGCCCCCCG
CCTACTAATCCACGACGCCAGCAACCGCGCCAGCGACAT
CCCCAGCCGCTTCAGCGGCAGCGGCAGCGGCACCGACTT
CACCCTAACCATCCGCGGCCTAGAACCCGAAGACTTCGC
CGTCTACTACTGCCAACAACACCGCGACTGGCGCCCCAGTC
ACCTTCGGCGGCGGCACCAAAGTCGAAATCAAAGGCCAA
CCCAAAGCCGCCCCCAGCGTCACCCTATTCCCCCCCAGCA
GCGAAGAACTACAAGCCAACAAAGCCACCCTAGTCTGCC
TAATCAGCGACTTCTACCCCGGCGCCGTCACCGTCGCCTG
GAAAGCCGACAGCAGCCCCGTCAAAGCCGGCGTCGAAAC
CACCACCCCCAGCAAACAAAGCAACAACAAATACGCCGC
CAGCAGCTACCTAAGCCTAACCCCCGAACAATGGAAAAG
CCACCGCAGCTACAGCTGCCAAGTCACCCACGAAGGCAG
CACCGTCGAAAAAACCGTCGCCCCCACCGAATGCAGCGG
CGGCGGCGGCAGCGGCGGCGGCGGCAGCGGCGGCGGCG
GCAGCGGCGGCGGCGGCAGCGGCGGECGGCGGCAGCGGC
GGCGGCGGCAGCGGCGGCGEGECGGCAGCGGCGGLCGELEGGE
CAGCGGCGGCGGCGGCAGCGGCGGCGGCGGCAGCGGCG
GCGGCGGCAGCGGCGGCGGCGGCAGCGAAGTCCAACTAG
TCGAAACCGGCGGCGGCCTAATCCAACCCGGCGGCAGCC
TACGCCTAAGCTGCGTCGCCAGCGGCTTCAGCCTACGCAA
CTACGCCCTAGGCTGGCTACGCCAAGCCCCCGGCAAAGG
CCTAGAATGGGTCAGCGGCGGCTACTACGGCGACGTCTA
CTACACCGACAGCGTCAAAGGCCGCTTCGCCGTCAGCCG
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CGACAACAGCGGCGACACCGTCTACCTAGAAATGGACAA
CCTACGCGTCGAAGACACCGCCGTCTACTACTGCGCCCGC
ATGGAAACCGTCACCACCGACGCCGGCAGCGGCTGGGAC
TGGTACTTCGAAGTCTGGGGCCGCGGCACCCTAGTCACCG
TCAGCAGCGCCAGCACCAAAGGCCCCAGCGTCTTCCCCCT
AGCCCCCAGCAGCAAAAGCACCAGCGGCGGCACCGCCGC
CCTAGGCTGCCTAGTCAAAGACTACTTCCCCGAACCCGTC
ACCGTCAGCTGGAACAGCGGCGCCCTAACCAGCGGCGTC
CACACCTTCCCCGCCGTCCTACAAAGCAGCGGCCTATACA
GCCTAAGCAGCGTCGTCACCGTCCCCAGCAGCAGCCTAG
GCACCCAAACCTACATCTGCAACGTCAACCACAAACCCA
GCAACACCAAAGTCGACAAAAAAGTCGAACCCAAAAGCT
GCGACAAAACCCACACCTGCCCCCCCTGCCCCGCCCCCG
AACTACTAGGCGGCCCCAGCGTCTTCCTATTCCCCCCCAA
ACCCAAAGACACCCTAATGATCAGCCGCACCCCCGAAGT
CACCTGCGTCGTCGTCGACGTCAGCCACGAAGACCCCGA
AGTCAAATTCAACTGGTACGTCGACGGCGTCGAAGTCCA
CAACGCCAAAACCAAACCCCGCGAAGAACAATACAACAG
CACCTACCGCGTCGTCAGCGTCCTAACCGTCCTACACCAA
GACTGGCTAAACGGCAAAGAATACAAATGCAAAGTCAGC
AACAAAGCCCTACCCGCCCCCATCGAAAAAACCATCAGC
AAAGCCAAAGGCCAACCCCGCGAACCCCAAGTCTACACC
CTACCCCCCAGCCGCGACGAACTAACCAAAAACCAAGTC
AGCCTAACCTGCCTAGTCAAAGGCTTCTACCCCAGCGACA
TCGCCGTCGAATGGGAAAGCAACGGCCAACCCGAAAACA
ACTACAAAACCACCCCCCCCGTCCTAGACAGCGACGGCA
GCTTCTTCCTATACAGCAAACTAACCGTCGACAAAAGCCG
CTGGCAACAAGGCAACGTCTTCAGCTGCAGCGTCCTACA
CGAAGCCCTACACAGCCACTACACCCAAAAAAGCCTAAG
CCTAAGCCCCGGCAAACACGAAACCACCCCCAACAAAGG
CAGCGGCACCACCAGCGGCACCACCCGCCTACTAAGCGG
CCACACCTGCTTCACCCTAACCGGCCTACTAGGCACCCTA
GTCACCATGGGCCTACTAACCTGATAGGCTCGCTTTCTTG
CTGTCCAATTTCTATTAAAGGTTCCTTTGTTCCCTAAGTCC
AACTACTAAACTGGGGGATATTATGAAGGGCCTTGAGCA
TCTGGATTCTGCCTAATAAAAAACATTTATTTTCATTGCG
CGGCCGC

Full length
aADI 14442
Fab-Fc
Nucleotide #1

GGGAAATAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGAGCCACCATGAAGTGGGTGACATTCATCTCCCTGCTGT
TCCTGTTTAGCTCTGCTTATTCTGAGATCGTGATGACCCA
GAGCCCTCTGAGCCTGCCTGTGACACTGGGCCAGCCTGCC
TCAATCAGCTGCAGATCCAGCCAGAGCCTGGTGCATTCTG
ACACCAACACCTACCTGAACTGGTTCCAGCAGAGACCTG
GACAATCTCCAAGACGGCTGATCTACAAGGTGTCTAATA
GAGATAGCGGCGTGCCTGATAGATTTAGCGGCTCTGGCA
GCGGAACAACCTTTACCCTGAAGATCTCCAGGGTGGAAG
CCGAGGACGTGGGCATCTACTACTGCATGCAGGGCAGCC
ACTGGGCCCCTACATTCGGCCAGGGCACAAAGGTGGAGA
TTAAGGGCCAACCTAAGGCCGCTCCATCTGTGACCCTGTT
CCCCCCCAGCAGCGAGGAGCTGCAAGCCAACAAGGCCAC
ACTCGTGTGCCTGATCAGCGACTTCTACCCCGGCGCTGTG
ACCGTGGCTTGGAAAGCCGACAGCAGCCCCGTGAAGGCT
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GGCGTGGAAACCACCACACCTTCTAAGCAGAGCAACAAC
AAGTACGCCGCCTCCAGCTATCTGAGCCTGACACCCGAG
CAGTGGAAGTCCCACCGGTCTTATTCTTGTCAGGTGACCC
ACGAGGGCAGCACCGTCGAGAAGACCGTGGCCCCTACCG
AGTGCAGCGGCGGAGGCGGTAGCGGCGGCGGCGGCAGC
GGAGGCGGCGGCTCTGGCGGTGGTGGCTCTGGCGGCGGG
GGCAGCGGCGGCGGCGGCAGCGGAGGCGGAGGCTCTGG
AGGCGGTGGCTCTGGTGGAGGCGGCAGCGGAGGCGGTGG
CTCCGGAGGCGGCGGCAGCGGAGGCGGCGGCAGTCAGGT
GCAGCTGGTGCAGAGCGGCAGTGAAGTGAAGAAACCTGG
AGCCAGCGTGAAAGTGTCCTGTAAAGCCAGCGGCTACCG
GTTCAGCAACTACGGCATCAGCTGGGTCAGACAGGCCCC
TGGCCAGGGCCTGGAATGGATGGGCTGGATCTCCGCCTA
CAACGGCAATATCAAGTACGGCAACAACCTGCAGGGAAG
AGTGACCGTGACCACTGATACCAGCACAGCTACAGCCTA
CATGGAAGTGCGGAGCCTGACCAGCGACGACACCGCCGT
GTACTACTGCGCCAGAGACGTCCCCGCCGATGGCGTTCAC
TTCATGGACGTGTGGGGCCAGGGCACCCTGGTCACAGTG
TCCAGCGCCAGCACCAAGGGCCCTAGCGTGTTTCCGCTGG
CCCCTAGCTCAAAAAGCACCTCGGGCGGTACCGCTGCCCT
GGGCTGCCTGGTCAAAGACTACTTCCCCGAGCCTGTGACC
GTCAGCTGGAACAGCGGGGCCCTGACCAGCGGCGTGCAC
ACCTTCCCTGCCGTGCTGCAGAGCAGCGGACTGTACAGCC
TGTCCAGCGTGGTGACCGTGCCTTCTTCTTCTCTGGGCAC
CCAGACATACATCTGCAACGTGAACCACAAGCCTAGCAA
TACCAAGGTGGACAAGAAGGTAGAGCCCAAGAGCTGCGA
CAAGACACATACATGCCCACCCTGTCCTGCTCCTGAACTG
CTGGGCGGCCCTAGCGTGTTTCTCTTCCCACCAAAGCCCA
AGGACACACTGATGATCAGCCGGACCCCAGAAGTGACTT
GCGTGGTGGTGGATGTGAGTCACGAGGACCCCGAGGTGA
AGTTCAATTGGTACGTGGATGGCGTGGAAGTGCACAACG
CCAAGACGAAACCCAGAGAGGAACAGTACAACTCCACCT
ATAGAGTGGTTTCCGTACTGACCGTGCTGCACCAGGACTG
GCTGAACGGCAAGGAATACAAGTGCAAGGTGAGCAACA
AGGCCCTTCCTGCTCCCATCGAGAAGACAATCAGCAAGG
CCAAGGGCCAGCCTCGGGAACCTCAGGTGTACACACTGC
CTCCTTCCCGGGACGAGCTGACCAAAAACCAGGTGTCCCT
GACATGTCTGGTGAAGGGTTTTTACCCCTCCGATATTGCC
GTGGAATGGGAGAGCAACGGCCAGCCTGAAAACAACTAC
AAGACCACACCTCCAGTGCTGGACTCCGACGGCTCCTTCT
TCCTGTACTCCAAACTGACCGTCGATAAGAGCAGGTGGC
AGCAGGGCAACGTCTTCAGCTGTAGCGTGCTGCATGAGG
CCCTGCACTCCCACTACACCCAAAAGAGCCTCAGCCTGTC
TCCAGGCAAGCACGAGACAACCCCTAACAAGGGCTCTGG
CACTACAAGTGGCACCACCAGACTGCTGAGCGGCCACAC
ATGTTTTACACTGACAGGCCTGCTTGGAACACTCGTCACA
ATGGGCCTGCTGACCTGATAGGCTCGCTTTCTTGCTGTCC
AATTTCTATTAAAGGTTCCTTTGTTCCCTAAGTCCAACTAC
TAAACTGGGGGATATTATGAAGGGCCTTGAGCATCTGGA
TTCTGCCTAATAAAAAACATTTATTTTCATTGCGCGGCCG
C
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5

Full length
aADI 14442
Fab-Fc
Nucleotide #2

GGGAAATAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGAGCCACCATGAAGTGGGTGACCTTCATCAGCCTGCTGT
TCCTGTTCAGCAGCGCCTACAGCGAGACCACCCTGACCCA
GAGCCCCGCCACCCTGAGCCTGAGCCCCGGCGACTGGGC
CACCCTGAGCTGCCGGGCCAGCCAGAGCGTGGGCACCTA
CCTGGCCTGGTACCAGCACAAGCCCGGCCAGGCCCCCCG
GCTGCTGATCCACGACGCCAGCAACCGGGCCAGCGACAT
CCCCAGCCGGTTCAGCGGCAGCGGCAGCGGCACCGACTT
CACCCTGACCATCCGGGGCCTGGAGCCCGAGGACTTCGC
CGTGTACTACTGCCAGCAGCACCGGGACTGGCGGCCCGT
GACCTTCGGCGGCGGCACCAAGGTGGAGATCAAGGGCCA
GCCCAAGGCCGCCCCCAGCGTGACCCTGTTCCCCCCCAGC
AGCGAGGAGCTGCAGGCCAACAAGGCCACCCTGGTGTGC
CTGATCAGCGACTTCTACCCCGGCGCCGTGACCGTGGCCT
GGAAGGCCGACAGCAGCCCCGTGAAGGCCGGCGTGGAG
ACCACCACCCCCAGCAAGCAGAGCAACAACAAGTACGCC
GCCAGCAGCTACCTGAGCCTGACCCCCGAGCAGTGGAAG
AGCCACCGGAGCTACAGCTGCCAGGTGACCCACGAGGGC
AGCACCGTGGAGAAGACCGTGGCCCCCACCGAGTGCAGC
1€1610{€,€,0(€,6,0{€,€,07.¢,0(¢,€,0(¢,€,0(¢,¢,0(¢,¢,0).1¢,0(¢,6,0(¢,¢,0(¢¢;
CGGCAGCGGCGGCGGCGGCAGCGGCGGCGGCGGCAGCG
GCGGCGGCGGCAGCGGCGGCGGECGGECAGCGGLCGGELGGEL
GGCAGCGGCGGCGGCGGCAGCGGCGGCGGCGGCAGCGG
CGGCGGCGGCAGCGGCGGCGGCGGCAGCGAGGTGCAGCT
GGTGGAGACCGGCGGCGGCCTGATCCAGCCCGGCGGCAG
CCTGCGGCTGAGCTGCGTGGCCAGCGGCTTCAGCCTGCG
GAACTACGCCCTGGGCTGGCTGCGGCAGGCCCCCGGCAA
GGGCCTGGAGTGGGTGAGCGGCGGCTACTACGGCGACGT
GTACTACACCGACAGCGTGAAGGGCCGGTTCGCCGTGAG
CCGGGACAACAGCGGCGACACCGTGTACCTGGAGATGGA
CAACCTGCGGGTGGAGGACACCGCCGTGTACTACTGCGC
CCGGATGGAGACCGTGACCACCGACGCCGGCAGCGGCTG
GGACTGGTACTTCGAGGTGTGGGGCCGGGGCACCCTGGT
GACCGTGAGCAGCGCCAGCACCAAGGGCCCCAGCGTGTT
CCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCAC
CGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCCGAG
CCCGTGACCGTGAGCTGGAACAGCGGCGCCCTGACCAGC
GGCGTGCACACCTTCCCCGCCGTGCTGCAGAGCAGCGGC
CTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGC
AGCCTGGGCACCCAGACCTACATCTGCAACGTGAACCAC
AAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCC
CAAGAGCTGCGACAAGACCCACACCTGCCCCCCCTGCCC
CGCCCCCGAGCTGCTGGGCGGCCCCAGCGTGTTCCTGTTC
CCCCCCAAGCCCAAGGACACCCTGATGATCAGCCGGACC
CCCGAGGTGACCTGCGTGGTGGTGGACGTGAGCCACGAG
GACCCCGAGGTGAAGTTCAACTGGTACGTGGACGGCGTG
GAGGTGCACAACGCCAAGACCAAGCCCCGGGAGGAGCA
GTACAACAGCACCTACCGGGTGGTGAGCGTGCTGACCGT
GCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTG
CAAGGTGAGCAACAAGGCCCTGCCCGCCCCCATCGAGAA
GACCATCAGCAAGGCCAAGGGCCAGCCCCGGGAGCCCCA
GGTGTACACCCTGCCCCCCAGCCGGGACGAGCTGACCAA
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GAACCAGGTGAGCCTGACCTGCCTGGTGAAGGGCTTCTA
CCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCA
GCCCGAGAACAACTACAAGACCACCCCCCCCGTGCTGGA
CAGCGACGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTG
GACAAGAGCCGGTGGCAGCAGGGCAACGTGTTCAGCTGC
AGCGTGCTGCACGAGGCCCTGCACAGCCACTACACCCAG
AAGAGCCTGAGCCTGAGCCCCGGCAAGCACGAGACCACC
CCCAACAAGGGCAGCGGCACCACCAGCGGCACCACCCGG
CTGCTGAGCGGCCACACCTGCTTCACCCTGACCGGCCTGC
TGGGCACCCTGGTGACCATGGGCCTGCTGACCTGATAGG
CTCGCTTTCTTGCTGTCCAATTTCTATTAAAGGTTCCTTTG
TTCCCTAAGTCCAACTACTAAACTGGGGGATATTATGAAG
GGCCTTGAGCATCTGGATTCTGCCTAATAAAAAACATTTA
TTTTCATTGCGCGGCCGC

Full length
aADI 14442
Fab-Fc
Nucleotide #3

GGGAAATAAGAGAGAAAAGAAGAGTAAGAAGAAATATA
AGAGCCACCATGAAATGGGTCACCTTCATCAGCCTACTAT
TCCTATTCAGCAGCGCCTACAGCGAAATCGTCATGACCCA
AAGCCCCCTAAGCCTACCCGTCACCCTAGGCCAACCCGCC
AGCATCAGCTGCCGCAGCAGCCAAAGCCTAGTCCACAGC
GACACCAACACCTACCTAAACTGGTTCCAACAACGCCCC
GGCCAAAGCCCCCGCCGCCTAATCTACAAAGTCAGCAAC
CGCGACAGCGGCGTCCCCGACCGCTTCAGCGGCAGCGGC
AGCGGCACCACCTTCACCCTAAAAATCAGCCGCGTCGAA
GCCGAAGACGTCGGCATCTACTACTGCATGCAAGGCAGC
CACTGGGCCCCCACCTTCGGCCAAGGCACCAAAGTCGAA
ATCAAAGGCCAACCCAAAGCCGCCCCCAGCGTCACCCTA
TTCCCCCCCAGCAGCGAAGAACTACAAGCCAACAAAGCC
ACCCTAGTCTGCCTAATCAGCGACTTCTACCCCGGCGCCG
TCACCGTCGCCTGGAAAGCCGACAGCAGCCCCGTCAAAG
CCGGCGTCGAAACCACCACCCCCAGCAAACAAAGCAACA
ACAAATACGCCGCCAGCAGCTACCTAAGCCTAACCCCCG
AACAATGGAAAAGCCACCGCAGCTACAGCTGCCAAGTCA
CCCACGAAGGCAGCACCGTCGAAAAAACCGTCGCCCCCA
CCGAATGCAGCGGCGGCGGCGGCAGCGGCGGLCGGELGEGL
AGCGGCGGCGGCGGCAGCGGCGGCGGCGGCAGCGGCGG
CGGCGGCAGCGGCGGCGGCGGCAGCGGCGGCGGCGGCA
GCGGCGGCGGCGGCAGCGGCGGCGGELCGGCAGCGGCGGL
GGCGGCAGCGGCGGCGGCEGECAGCGGCGGCGGCGGCAG
CCAAGTCCAACTAGTCCAAAGCGGCAGCGAAGTCAAAAA
ACCCGGCGCCAGCGTCAAAGTCAGCTGCAAAGCCAGCGG
CTACCGCTTCAGCAACTACGGCATCAGCTGGGTCCGCCAA
GCCCCCGGCCAAGGCCTAGAATGGATGGGCTGGATCAGC
GCCTACAACGGCAACATCAAATACGGCAACAACCTACAA
GGCCGCGTCACCGTCACCACCGACACCAGCACCGCCACC
GCCTACATGGAAGTCCGCAGCCTAACCAGCGACGACACC
GCCGTCTACTACTGCGCCCGCGACGTCCCCGCCGACGGCG
TCCACTTCATGGACGTCTGGGGCCAAGGCACCCTAGTCAC
CGTCAGCAGCGCCAGCACCAAAGGCCCCAGCGTCTTCCC
CCTAGCCCCCAGCAGCAAAAGCACCAGCGGCGGCACCGC
CGCCCTAGGCTGCCTAGTCAAAGACTACTTCCCCGAACCC
GTCACCGTCAGCTGGAACAGCGGCGCCCTAACCAGCGGC
GTCCACACCTTCCCCGCCGTCCTACAAAGCAGCGGCCTAT
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ACAGCCTAAGCAGCGTCGTCACCGTCCCCAGCAGCAGCC
TAGGCACCCAAACCTACATCTGCAACGTCAACCACAAAC
CCAGCAACACCAAAGTCGACAAAAAAGTCGAACCCAAAA
GCTGCGACAAAACCCACACCTGCCCCCCCTGCCCCGCCCC
CGAACTACTAGGCGGCCCCAGCGTCTTCCTATTCCCCCCC
AAACCCAAAGACACCCTAATGATCAGCCGCACCCCCGAA
GTCACCTGCGTCGTCGTCGACGTCAGCCACGAAGACCCC
GAAGTCAAATTCAACTGGTACGTCGACGGCGTCGAAGTC
CACAACGCCAAAACCAAACCCCGCGAAGAACAATACAAC
AGCACCTACCGCGTCGTCAGCGTCCTAACCGTCCTACACC
AAGACTGGCTAAACGGCAAAGAATACAAATGCAAAGTCA
GCAACAAAGCCCTACCCGCCCCCATCGAAAAAACCATCA
GCAAAGCCAAAGGCCAACCCCGCGAACCCCAAGTCTACA
CCCTACCCCCCAGCCGCGACGAACTAACCAAAAACCAAG
TCAGCCTAACCTGCCTAGTCAAAGGCTTCTACCCCAGCGA
CATCGCCGTCGAATGGGAAAGCAACGGCCAACCCGAAAA
CAACTACAAAACCACCCCCCCCGTCCTAGACAGCGACGG
CAGCTTCTTCCTATACAGCAAACTAACCGTCGACAAAAGC
CGCTGGCAACAAGGCAACGTCTTCAGCTGCAGCGTCCTA
CACGAAGCCCTACACAGCCACTACACCCAAAAAAGCCTA
AGCCTAAGCCCCGGCAAACACGAAACCACCCCCAACAAA
GGCAGCGGCACCACCAGCGGCACCACCCGCCTACTAAGC
GGCCACACCTGCTTCACCCTAACCGGCCTACTAGGCACCC
TAGTCACCATGGGCCTACTAACCTGATAGGCTCGCTTTCT
TGCTGTCCAATTTCTATTAAAGGTTCCTTTGTTCCCTAAGT
CCAACTACTAAACTGGGGGATATTATGAAGGGCCTTGAG
CATCTGGATTCTGCCTAATAAAAAACATTTATTTTCATTG
CGCGGCCGC

[0034] In some embodiments, the anti-RSV antibody or binding fragment thereof comprises a
variable heavy region. In some embodiments, the variable heavy region comprises about 60%,
65%, 70%, 75%, 80%, 85%, 90%, 91%., 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
sequence identity to one or both of the sequences set forth in SEQ ID NOs: 9 or 10. In some
embodiments, the variable heavy region comprises anywhere from about 60% to about 80%,
about 70% to about 90%, about 80% to about 100%, about 70% to about 100%, or about 75%
to about 99% sequence identity to one or both of the sequences set forth in SEQ ID NOs: 9 or
10. In some embodiments, the variable heavy region comprises one or both of the sequences set
forth in SEQ ID NOs: 9 or 10. In some embodiments, the variably heavy region is encoded for
by a polynucleotide or fragment thereof. In some embodiments, the polynucleotide encoding the
variable heavy region comprises RNA. In some embodiments, the polynucleotide encoding the
variable heavy region comprises mRNA.

[0035] In some embodiments, the anti-RSV antibody or binding fragment thereof comprises a
variable light region. In some embodiments, the variable light region comprises about 60%,

65%, 70%, 75%, 80%, 85%, 90%, 91%., 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
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sequence identity to one or both of the sequences set forth in SEQ ID NOs: 11 or 12. In some
embodiments, the variable light region comprises anywhere from about 60% to about 80%,
about 70% to about 90%, about 80% to about 100%, about 70% to about 100%, or about 75%
to about 99% sequence identity to one or both of the sequences set forth in SEQ ID NOs: 11 or
12. In some embodiments, the variable light region comprises a sequence selected from one or
both of the sequences set forth in SEQ ID NOs: 11 or 12. In some embodiments, the variably
light region is encoded for by a polynucleotide or fragment thereof. In some embodiments, the
polynucleotide encoding the variable light region comprises RNA. In some embodiments, the
polynucleotide encoding the variable light region comprises mRNA.

[0036] In some embodiments, the anti-RSV antibody or binding fragment thereof comprises: a
CDRHI1 comprising the amino acid sequence of SEQ ID NO: 13, a CDRH2 comprising the
amino acid sequence of SEQ ID NO: 14, a CDRH3 comprising the amino acid sequence of SEQ
ID NO: 15, a CDRL1 comprising the amino acid sequence of SEQ ID NO: 16, a CDRL2
comprising the amino acid sequence of SEQ ID NO: 17, and a CDRL3 comprising the amino
acid sequence of SEQ ID NO: 18. In some embodiments, the anti-RSV antibody or binding
fragment thereof comprises about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, or 99% sequence identity to SEQ ID NO: 13, about 60%, 65%,
70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity to SEQ ID NO: 14, about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, or 99% sequence identity to SEQ ID NO: 15, about 60%, 65%,
70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity to SEQ ID NO: 16, about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, or 99% sequence identity to SEQ ID NO: 17, and/or about 60%,
65%, 70%, 75%, 80%, 85%, 90%, 91%., 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
sequence identity to SEQ ID NO: 18. In some embodiments, the CDRs comprise anywhere from
about 60% to about 80%, about 70% to about 90%, about 80% to about 100%, about 70% to
about 100%, or about 75% to about 99% sequence identity to any one of the sequences set forth
in SEQ ID NOs: 13, 14, 15, 16, 17, or 18. In some embodiments, the CDRs comprise anywhere
from about 60% to about 80%, about 70% to about 90%, about 80% to about 100%, about 70%
to about 100%, or about 75% to about 99% sequence identity to one or more of the sequences
set forth in SEQ ID NOs: 13, 14, 15, 16, 17, or 18. In some embodiments, the CDRs are encoded
for by one or more polynucleotides or fragments thereof. In some embodiments, the
polynucleotide encoding the CDRs comprise RNA. In some embodiments, the polynucleotide

encoding the CDRs comprise mRNA.
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[0037] In some embodiments, the anti-RSV antibody or binding fragment thereof comprises: a
CDRHI1 comprising the amino acid sequence of SEQ ID NO: 19, a CDRH2 comprising the
amino acid sequence of SEQ ID NO: 20, a CDRH3 comprising the amino acid sequence of SEQ
ID NO: 21, a CDRL1 comprising the amino acid sequence of SEQ ID NO: 22, a CDRL2
comprising the amino acid sequence of SEQ ID NO: 23, and a CDRL3 comprising the amino
acid sequence of SEQ ID NO: 24. In some embodiments, the anti-RSV antibody or binding
fragment thereof comprises about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, or 99% sequence identity to SEQ ID NO: 19, about 60%, 65%,
70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity to SEQ ID NO: 20, about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, or 99% sequence identity to SEQ ID NO: 21, about 60%, 65%,
70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity to SEQ ID NO: 22, about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, or 99% sequence identity to SEQ ID NO: 23, and/or about 60%,
65%, 70%, 75%, 80%, 85%, 90%, 91%., 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
sequence identity to SEQ ID NO: 24. In some embodiments, the CDRs comprise anywhere from
about 60% to about 80%, about 70% to about 90%, about 80% to about 100%, about 70% to
about 100%, or about 75% to about 99% sequence identity to any one of the sequences set forth
in SEQ ID NOs: 19, 20, 21, 22, or 23. In some embodiments, the CDRs comprise anywhere
from about 60% to about 80%, about 70% to about 90%, about 80% to about 100%, about 70%
to about 100%, or about 75% to about 99% sequence identity to one or more of the sequences
set forth in SEQ ID Nos: 19, 20, 21, 22, or 23. In some embodiments, the CDRs are encoded for
by one or more polynucleotides or fragments thereof. In some embodiments, the polynucleotide
encoding the CDRs comprise RNA. In some embodiments, the polynucleotide encoding the
CDRs comprise mRNA.

[0038] In some embodiments, the polynucleotide further comprises a linker. In some
embodiments, the linker couples one or more fragments of an antibody. In some embodiments,
the linker couples one or more fragments of the polynucleotide. In some embodiments, the
nucleic acid comprises a flexible linker. In some embodiments, the linker is a cleavable linker.
In some embodiments, the linker is a polylinker. In some embodiments, the linker comprises
about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%. 93%, 94%, 95%, 96%, 97%, 98%, or
99% sequence identity to SEQ ID NO: 25. In some embodiments, the linker comprises
anywhere from about 60% to about 80%, about 70% to about 90%, about 80% to about 100%,
about 70% to about 100%, or about 75% to about 99% sequence identity to SEQ ID NO: 25. In

some embodiments, the linker comprises SEQ ID NO: 25. In some embodiments, the linker
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comprises a GGGGS moiety which is referred to herein as a 1x GS linker. In some
embodiments, the linker comprises a 1x, 2x, 3x, 4x, 5x, 6x, 7x, 8x, 9x, 10x, 11x, 12x, 13x, 14x,
15x, 16x, 17x, 18x, 19x, 20x or more GS linker. In certain embodiments, the linker is selected
from a 3x, 4x or 5x GS linker, such as a 4x GS linker. In some embodiments, the linker affects
the neutralizing capacity of the encoded antibody. In some embodiments, the linker affects the
binding capacity of the encoded antibody. In some embodiments, the linker affects the stability
of the encoded antibody. In some embodiments, a longer linker improves the stability of the
encoded antibody. In some embodiments, the linker affects the expression of the encoded
antibody. In some embodiments, a longer linker improves the expression of the encoded
antibody. In some embodiments, the linker couples a constant light chain to a variable heavy
chain. In some embodiments, the linker couples a heavy light chain to a constant heavy chain. In
some embodiments, the linker couples a variable light chain to a variable heavy chain. In some
embodiments, the linker couples a constant light chain to a constant heavy chain. In some
embodiments, the linker couples any two or three components of the mRNA. In some
embodiments, the mRNA does not comprise a linker.

[0039] In some embodiments, the polynucleotide further comprises a signal peptide. In some
embodiments, the signal peptide directs the polynucleotide to a cellular compartment. In some
embodiments, the signal peptide directs the polynucleotide to the nucleus. In some
embodiments, the signal peptide directs the polynucleotide to the endoplasmic reticulum. In
some embodiments, the signal peptide directs the polynucleotide to the surface of the
endoplasmic reticulum. In some embodiments, the signal peptide directs the polynucleotide to
be translated at the surface of the endoplasmic reticulum. In some embodiments, the signal
peptide directs the protein to be deposited in the lumen of the endoplasmic reticulum after
translation. In some embodiments, the signal peptide comprises a secretion signal. In some
embodiments, the signal peptide comprises about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity to one or both of the
sequences set forth in SEQ ID NO: 26 or 29. In some embodiments, the signal peptide
comprises anywhere from about 60% to about 80%, about 70% to about 90%, about 80% to
about 100%, about 70% to about 100%, or about 75% to about 99% sequence identity to one or
both of the sequences set forth in SEQ D NO: 26 or 29. In some embodiments, the signal peptide
comprises one or both of the sequences set forth in SEQ ID NO: 26 or 29.

[0040] In some embodiments, the polynucleotide of the pharmaceutical formulations described
herein further comprise an anchor. In some embodiments, the anchor links the antibody or
fragment thereof encoded by the polynucleotide to the extracellular surface of a plasma

membrane. In some embodiments, the anchor that links the antibody or fragment thereof to the
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extracellular surface of a plasma membrane improves the half-life of the antibody. In some
embodiments, the anchor reversibly couples the antibody or fragment thereof to a protein in a
target cell. In some embodiments, the anchor is cleavable. In some embodiments, the protein is a
plasma membrane protein in a plasma membrane of a cell. In some embodiments, the anchor is a
lipid anchor. In some embodiments, the anchor is a glycophosphatidylinositol anchor. In some
embodiments, the anchor is a glycophosphatidylinositol anchor. the anchor comprises about
60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%. 96%, 97%, 98%, or 99%
sequence identity to one or both of the sequences set forth in SEQ ID NO: 27 or 30. In some
embodiments, the signal peptide comprises anywhere from about 60% to about 80%, about 70%
to about 90%, about 80% to about 100%, about 70% to about 100%, or about 75% to about
99% sequence identity to one or both of the sequences set forth in SEQ D NO: 27 or 30. In some
embodiments, the anchor comprises one or both of the sequences set forth in SEQ ID NO: 27 or
30. In some embodiments, the linker couples an antibody to the plasma membrane of a cell. In
some embodiments, the linker reversibly couples an antibody to the plasma membrane of a cell.
In some embodiments, the reversibly coupling of an antibody to the plasma membrane of a cell
can be disrupted by a protease.

[0041] In some embodiments, the polynucleotide of the pharmaceutical formulations described
herein further comprises a 5’ Untranslated Region (UTR). In some embodiments, the 5 UTR
affects translation of the polynucleotide. In some embodiments, the 5 UTR controls translation
of the polynucleotide. In some embodiments, the 5 UTR comprises one or more ribosome
binding sites. In some embodiments, the 5° UTR comprises a Kozak sequence. In some
embodiments, the 5> UTR recruits one or more ribosomes to a translational start codon. In some
embodiments, the 5° UTR affects secondary structure of the mRNA. In some embodiments, the
5’ UTR affects tertiary structure of the mRNA. In some embodiments, the 5° UTR can be
modified and/or mutated to affect the translation of the mRNA.

[0042] In some embodiments, the polynucleotide of the pharmaceutical formulations described
herein further comprises a 3’ Untranslated Region (UTR). In some embodiments, the 3° UTR
affects the half-life of the polynucleotide. In some embodiments, the 3> UTR comprises a poly-
adenylated tail. In some embodiments, the length of the 3° UTR affects the transcription
efficiency of the polynucleotide. In some embodiments, the 3> UTR comprises about 60%, 65%,
70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity to any one of the sequences set forth in SEQ ID NO: 28, 31, or 32. In some
embodiments, the 3° UTR comprises about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity to one or more of the sequences set
forth in SEQ ID NO: 28, 31, or 32. In some embodiments, the 3> UTR comprises anywhere from
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about 60% to about 80%, about 70% to about 90%, about 80% to about 100%, about 70% to
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about 100%, or about 75% to about 99% sequence identity to any one of the sequences set forth

in SEQ ID NO: 28, 31, or 32. In some embodiments, the 3 UTR comprises anywhere from
about 60% to about 80%, about 70% to about 90%, about 80% to about 100%, about 70% to

about 100%, or about 75% to about 99% sequence identity to one or more of the sequences set

forth in SEQ ID NO: 28, 31, or 32. In some embodiments, the 3’ UTR comprises any one of the

sequences set forth in SEQ ID NO: 28, 31, or 32. In some embodiments, the 3 UTR comprises

one or more of the sequences set forth in SEQ ID NO: 28, 31, or 32.

Table 2. Antibody component protein sequence

SEQ ID
NO

Molecule

Sequence

7

Full length
aADI 15618
Fab-Fc

MKW VTFISLLFLFSSAYSETTLTQSPATLSLSPGDWATLSCRA
SQSVGTYLAWYQHKPGQAPRLLIHDASNRASDIPSRFSGSGS
GTDFTLTIRGLEPEDFAVYYCQQHRDWRPVTFGGGTKVEIK
GQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAW
KADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHR
SYSCQVTHEGSTVEKTVAPTECSGGGGSGGGGSGGGGSGGG
GSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGG
GSEVQLVETGGGLIQPGGSLRLSCVASGFSLRNYALGWLRQ
APGKGLEWVSGGYYGDVYYTDSVKGRFAVSRDNSGDTVYL
EMDNLRVEDTAVYYCARMETVTTDAGSGWDWYFEVWGR
GTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPE
PVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG
TQTYICNVNHKPSNTK VDKK VEPK SCDK THTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
YKCKVSNKALPAPIEK TISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVLHEALHSHYTQKSLS
LSPGKHETTPNKGSGTTSGTTRLLSGHTCFTLTGLLGTLVTM
GLLT

Full length
aADI 14442
Fab-Fc

MKWVTFISLLFLFSSAYSEIVMTQSPLSLPVTLGQPASISCRSS
QSLVHSDTNTYLNWFQQRPGQSPRRLIYKVSNRDSGVPDRFS
GSGSGTTFTLKISRVEAEDVGIYYCMQGSHWAPTFGQGTKV
EIKGQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTV
AWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKS
HRSYSCQVTHEGSTVEKTVAPTECSGGGGSGGGGSGGGGSG
GGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSG
GGGSQVQLVQSGSEVKKPGASVKVSCKASGYRFSNYGISWV
RQAPGQGLEWMGWISAYNGNIKYGNNLQGRVTVTTDTSTA
TAYMEVRSLTSDDTAVYYCARDVPADGVHFMDVWGQGTL
VTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQT
YICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPS
VFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQ
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VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
FLYSKLTVDKSRWQQGNVFSCSVLHEALHSHYTQKSLSLSP
GKHETTPNKGSGTTSGTTRLLSGHTCFTLTGLLGTLVTMGLL
T

9 Variable EVQLVETGGGLIQPGGSLRLSCVASGFSLRNYALGWLRQAP
heavy region | GKGLEWVSGGYYGDVYYTDSVKGRFAVSRDNSGDTVYLE
(aADI 15618 | MDNLRVEDTAVYYCARMETVTTDAGSGWDWYFEVWGRG
Fab-Fc) TLVTVSS

10 Variable QVQLVQSGSEVKKPGASVKVSCKASGYRFSNYGISWVRQAP
heavy region | GQGLEWMGWISAYNGNIKYGNNLQGRVTVTTDTSTATAYM
(aADI 14442 | EVRSLTSDDTAVYYCARDVPADGVHFMDVWGQGTLVTVSS
Fab-Fc)

11 Variable light | ETTLTQSPATLSLSPGDWATLSCRASQSVGTYLAWYQHKPG
region (aADI | QAPRLLIHDASNRASDIPSRFSGSGSGTDFTLTIRGLEPEDFAV
15618 Fab- YYCQQHRDWRPVTFGGGTKVEIK
Fc¢)

12 Variable light | EIVMTQSPLSLPVTLGQPASISCRSSQSLVHSDTNTYLNWFQQ
region (aADI | RPGQSPRRLIYKVSNRDSGVPDRFSGSGSGTTFTLKISRVEAE
14442 Fab- DVGIYYCMQGSHWAPTFGQGTKVEIK
Fc¢)

13 CDR H1 FSLERNYALG
(aADI 15618
Fab-Fc)

14 CDR H2 GOYYGDBVYYTDAVEKG
(aADI 15618
Fab-Fc)

15 CDR H3 ARMETVTTDAGSGWINYWYFEY
(aADI 15618
Fab-Fc)

16 CDR L1 RASOSVEGTYLA
(aADI 15618
Fab-Fc)

17 CDR L2 DIASMNRAS
(aADI 15618
Fab-Fc)

18 CDR L3 QOHRDWRPYT
(aADI 15618
Fab-Fc)

19 CDR H1 NYGIS
(aADI 14442
Fab-Fc)

20 CDR H2 WISAYNGNIKYGNNLQG
(aADI 14442
Fab-Fc)

21 CDR H3 DVPADGVHFMDV
(aADI 14442
Fab-Fc)

22 CDR L1 RSSQSLVHSDTNTYLN
(aADI 14442
Fab-Fc)
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23 CDR L2 KVSNRDS
(aADI 14442
Fab-Fc)
24 CDR L3 MQGSHWAPT
(aADI 14442
Fab-Fc)
25 Linker GGGGSGGGGSGGGGSGGGGESGGGGSGGGGSGGGGSGGGGES
GGGGSGGGGSGGGGSGGGGS
26 Signal peptide | MKWVTFISLLFLFSSAYS
(albumin)
27 DAF anchor GTTRLLSGHTCFTLTGLLGTLVTMGLLT
28 3’ UTR GCTCGCTTTCTTGCTGTCCAATTTCTATTAAAGGTTCCTTT
GTTCCCTAAGTCCAACTACTAAACTGGGGGATATTATGAA
GGGCCTTGAGCATCTGGATTCTGCCTAATAAAAAACATTT
ATTTTCATTGC
29 Modified MKWVTFISLLFLFSSSSRA
Signal peptide
(albumin)
30 Thy 1 GPI EGISLLAQNTSWLLLLLLSLSLLQATDFMSL
anchor
31 UTR (Human | GCTCGCTTTCTTGCTGTCCAATTTCTATTAAAGGTTCCTTT
betaglobin) GTTCCCTAAGTCCAACTACTAAACTGGGGGATATTATGAA
GGGCCTTGAGCATCTGGATTCTGCCTAATAAAAAACATTT
ATTTTCATTGC
32 UTR (Mouse | GCTGCCTTCTGCGGGGCTTGCCTTCTGGCCATGCCCTTCTT
alphaglobin) | CTCTCCCTTGCACCTGTACCTCTTGGTCTTTGAATAAAGCC
TGAGTAGGAAG
[0043] In some aspects, the disclosure provides a method comprising administering a

pharmaceutical formulation to the lungs of a subject in need thereof. In some embodiments, the

pharmaceutical formulation is administered as nebulized droplets by a nebulizer. In some

embodiments, the nebulizer is a jet nebulizer or a vibrating mesh nebulizer. In some

embodiments, the nebulized droplets have an average droplet diameter of from 2 pm to about 8

um, such as from about 4 um to about 7 um, such as from about 4 um to about 6 um. In some

embodiments, the pharmaceutical formulation is a pharmaceutical formulation provided herein.

[0044]

In certain embodiments, the disclosure provides pharmaceutical formulations

comprising polynucleotides encoding for two or more neutralizing antibodies or fragments

thereof. For example, polynucleotides included in a pharmaceutical formulation, e.g., 1, 2, 3 or

more polynucleotides, may encode two or more antibodies targeting influenza A virus, two or

more antibodies targeting SARS-CoV-2, or antibodies targeting a combination of influenza A

virus, RSV, and/or SARS-CoV-2. In certain embodiments, pharmaceutical formulations

comprise polynucleotides encoding for two or more anti-RSV antibodies. In certain

embodiments, pharmaceutical formulations comprise polynucleotides encoding for one or more
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anti-RSV antibodies and polynucleotides encoding for one or more additional antibody selected
from antibodies targeting influenza A and SARS-CoV-2.

[0045] In certain embodiments, the pharmaceutical formulations described herein comprise
polynucleotides encoding an antibody or fragment thereof described in U.S. Patent No.
11,312,761, the contents of which are incorporated by reference herein.

[0046] In certain embodiments, the pharmaceutical formulations described herein may be used
in the treatment or prevention of one or more symptoms associated with a respiratory virus
selected from RSV, SARS-CoV-2, influenza A or a combination thereof. In certain
embodiments, the pharmaceutical formulations described herein may be used in the treatment or
prevention of one or more symptoms associated with a respiratory virus selected from a mutated

RSV, mutated SARS-CoV-2, mutated influenza A or a combination thereof.

EXAMPLES
[0047] The following examples are provided to further illustrate some embodiments of the
present disclosure, but are not intended to limit the scope of the disclosure; it will be understood
by their exemplary nature that other procedures, methodologies, or techniques known to those
skilled in the art may alternatively be used.
[0048] While preferred embodiments of the present disclosure have been shown and described
herein, it will be obvious to those skilled in the art that such embodiments are provided by way
of example only. Numerous variations, changes, and substitutions will now occur to those
skilled in the art without departing from the disclosure. It should be understood that various
alternatives to the embodiments of the present disclosure may be employed in practicing the
present disclosure. It is intended that the following claims define the scope of the present
disclosure and that methods and structures within the scope of these claims and their equivalents
be covered thereby.
General Synthetic Procedures
[0049] A round bottomed flask equipped with a magnetic stir bar was charged with bis-
electrophile (monomer A, 1 equiv.), linker nucleophile(s) (monomer(s) B, 0 — 0.7 total equiv.),
branching nucleophile(s) (monomer(s) C, 0 — 0.8 total equiv.), and solvent (1 mL per 50 mg — 1
g of material) under inert gas. The reaction mixture was stirred for 4 hr at 23 — 60 °C and then
stirred for 48 hr at 60 — 120 °C. The mixture was then cooled to room temperature and end cap
amine(s) were added (monomer D, 0 — 2 equiv.) and further stirred for 24 hr. The polymer was
then purified by dropwise precipitation into cold diethyl ether acidified with glacial acetic acid,

and centrifuged at 1200 G for 3 min. The supernatant was discarded and this process was
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repeated until the supernatant was transparent and then the polymer was dried under vacuum.

Polymers were stored at —20 °C.

Example 1 — Polymer 76

[0050] Polymer 76 was prepared in a 250 mL round-bottomed flask (RB) equipped with a
magnetic stir bar and rubber septum was charged with bisphenol a diglycidyl ether diacrylate
(9.08 g, 18.7 mmol, 1 equivalent), ethanedithiol(176 mg, 1.87 mmol, 0.1 equiv.) (d=1.12, V=
176 mg/1.12 =157 pL) 2-morpholinoethan-1-amine (974mg (982 pL), 7.5 mmol, 0.4
equivalent), N1-methylpropane-1,3-diamine (330 mg (391 pL), 3.75 mmol, 0.2equiv.) and DMF
(70 mL) under argon. The mixture was stirred at 40 °C for 4 hours and then stirred at 90°C for
48 hours. The mixture was then cooled to room temperature and 2-methylpentane-1,5-diamine
(3.25 g(3.776 mL), 28 mmol, 1.5 equiv.) was added by syringe and the reaction mixture was
stirred for another 24 hours.

[0051] The polymer was then purified by dropwise addition into cold anhydrous diethyl ether
(280mL) containing 0.1% glacial acetic acid in a 500 mL RB under vigorous stirring. Once the
dropwise addition is completed, the mixture was allowed to settle for 10 minutes. The white-
colored supernatant was discarded and the sedimented sticky polymer was washed further with
diethyl ether containing 0.1% glacial acetic acid under stirring for 15 minutes. This washing
process was repeated until the ether layer was transparent. The sticky polymers were washed
two more times with fresh diethyl ether (pure) (free from glacial acetic acid) and socked in pure
diethyl ether for 12h under stirring at room temperature (RT) to completely remove the ether
soluble impurities. Ether discarded and dried under vacuum for 48 h. A yellowish-white powder

was obtained. Polymers were stored at—20 °C.

Example 2 - Polymer 76 Complexes with anti-RSV encoding mRNA

[0052] Various mRNA molecules selected from SEQ ID NOs: 1-6 were formulated with
Polymer 76. The mRNA was first diluted to 1 mg/mL in sodium acetate buffer (pH 5.0).
Polymer 76 was dissolved in the same sodium acetate buffer at 50 mg/mL. An equal volume of
mRNA and polymer solution was then combined and incubated for 10 minutes; the final

concentration of mRNA and polymer is 0.5 mg/mL and 25 mg/mL, respectively.

Example 3- Procedure for Experiments in Figures 24-2C
[0053] To determine the optimal linker sequence and size, in vitro expression, binding, and in
vitro neutralization of the mRNA single encoded antibodies using different sized GS linkers (1x,

2x, 3x, or 4x), anchored mAbs were expressed on the surface of 293F cells (FIGs. 2A-2C). The
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antibodies were made by transfecting expi293F cells with the antibody coding sequence then
treated with phospholipase C (PLC) to release the antibody from the cell.

[0054] Expression of the anchored mAbs was measured by flow cytometry following staining
with anti-human Fc-Alexa 647 antibodies. In vifro expression of RSV-neutralizing antibodies
with control, 1x, 2x, 3x, or 4x linker was measured by flow cytometry following anti-human Fc-
Alexa 647 antibody staining (FIG. 2A). Binding of RSV-neutralizing antibodies against an RSV
F protein with 1x, 2x, 3x, or 4x linker was measured. The mAbs were cleaved by PLC-cleaved
and treated on RSV. Binding was measured by flow cytometry following anti-human Fc-Alexa
647 antibody staining (FIG. 2B). In vitro neutralization of RSV-neutralizing antibodies with 1x,
2x, 3x, or 4x linker was determined. The expi293F cells expressing the antibody were treated
with PLC to release the antibody from the cell surface. RSV was then combined with the
antibody to infect expi293F cells. Neutralization was measured by flow cytometry following

Pali-Alexa 647 staining.

Example 4- Procedure for Experiments in Figures 3A-3E

[0055] Anchored mAbs were expressed on the surface of 293F cells. The PLC-cleaved mAbs
were introduced to antigen-expressing 293F cells for quantification in a binding assay (FIGs.
3A, 3C, and 3E) or RSV for neutralization assay (FIGs. 3B and 3D). Binding was measured by
flow cytometry following anti-human Fc-Alexa 647 antibody staining. Neutralization was

measured by flow cytometry following Pali-Alexa 647 staining.

Example 5- Procedure for Experiments in Figures 44-4B

[0056] Anchored mAbs were expressed on the surface of Vero cells. Various SARS-CoV-2
and variants (WA, Delta, and Omicron, MOI=0.1) were introduced to Vero cells expressing
mAbs. A cytopathic effect (CPE) assay was assessed to measure cell viability after 72 h
infection by determining the percentage of live cells (FIGs. 4A and 4B).

Example 6- Procedure for Experiments in Figures 5A-5C

[0057] Anchored mAbs were expressed on the surface of Vero cells. Expression of the mAbs
was measured by flow cytometry following anti-human Fc-Alexa 647 antibody staining. The
RSV (MOI=0.1) was introduced to the mAb-expressing Vero cells. The supernatant was used
for a plaque reduction assay (FIG. SA) and the cell lysate was used for quantitative real time
PCR (qRT-PCR,; FIG. 5B). For confocal microscopy, the cells were stained using anti-human
Fc-Alexa 647 (red), anti-RSV N (green), anti-pan RSV (blue), and DAPI (white) (FIG. 5C).
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Example 7- Procedure for Experiments in Figures 6A-6B

[0058] Mice were treated with aADI-14442 (double) or aADI-14442 Fab-Fc (single) at a dose
of ¢ mRNA/mouse and 10° PFU/mouse of RSV. The lungs were homogenized in Trizol and
mRNA was extracted. Gene expression was measured via qRT-PCR using primers specific for

RSV F (FIG. 6A and 6B).

Example 8- Procedure for Experiments in Figures 7A-7B

[0059] Mice were treated with aCOV2-2832 (double) or aCOV2-2832 Fab-Fc (single) at a
dose of 400 mg mRNA/hamster (25:1 concentration of polymer to mRNA). The lungs were
homogenized in DMEM, and the mRNA was extracted using Trizol. A PFU assay (FIG. 7B)
and qRT-PCR (FIG. 7A) were performed.

Example 9- Procedure for Experiments in Figures 84-8B (RSVA2)

[0060] Mice were treated with aADI-14442 single (FIG. 8A) and aADI-15618 single (FIG.
8B) at doses of 100, 50, 25, 12.5, 6.25, and 0 mg mRNA/mouse and 105 PFU/mouse of RSV.
The lungs were homogenized in DMEM and mRNA was extracted using Trizol. The mRNA

was examined for gene expression using qRT-PCR with primers for RSV F.

Example 10- Procedure for Experiments in Figures 94-9C (SARS-CoV-2)

[0061] Mice were treated with aCOV2-2832 Fab-Fc (single architecture depicted in FIG. 1) at
doses of 400, 300, 200, 100, 50, and 0 mg mRNA/hamster (25:1 concentration of polymer to
mRNA).The lungs were homogenized in DMEM, and mRNA was extracted using Trizol. The
mRNA was examined for gene expression using qRT-PCR for SARS-CoV-2 N (FIGs. 9A and
9B).

[0062] Additional procedures for preparing and testing compositions of the application are
described in PCT Application No. PCT/US2022/081249, the contents of which are incorporated

herein in its entirety.

[0063] Tether Therapeutics, Inc. entered into a joint research agreement with Georgia Tech

Research Corporation, Inc. and Emory University prior to filing this application.
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CLAIMS

We claim:
1. A pharmaceutical formulation comprising a polynucleotide encoding a neutralizing
antibody and a polymer comprising a repeating monomeric unit, wherein the monomeric unit

comprises one or more thioether moieties and one or more bisphenol moieties represented by:

BeaciN

2. The pharmaceutical formulation of claim 1, wherein the one or more thioether moieties

\{S(\{:SA

are independently selected from

3. The pharmaceutical formulation of claim 2, wherein the one or more thioether moieties

S

are represented by

4. The pharmaceutical formulation of claims 1 to 3, wherein the monomeric unit comprises

S

a thioether moiety represented by

5. The pharmaceutical formulation of claims 1 to 4, wherein the monomeric unit comprises

1-5 bisphenol moieties, such as 2, 3, or 4 bisphenol moieties.

6. A pharmaceutical formulation comprising a polynucleotide encoding a neutralizing

antibody and a polymer comprising a repeating monomeric unit, wherein the monomeric unit

. . . \{SH/\S/\\
comprises one or more thioether moieties represented by 17 , and one or more

‘(\j\omo «» O o/Y)‘oi/\/

bisphenol ester moieties represented by on'os :

7. The pharmaceutical formulation of claim 6, wherein the monomeric unit comprises a

\{S\/\Sk

thioether moiety represented by

8. The pharmaceutical formulation of claim 6 or 7, wherein the monomeric unit comprises

1-5 bisphenol ester moieties.

9. The pharmaceutical formulation of claim 8, wherein the monomeric unit comprises 2, 3,

or 4 bisphenol ester moieties.

10. The pharmaceutical formulation of claim 9, wherein the monomeric unit comprises 2 or

3 bisphenol ester moieties.
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11. The pharmaceutical formulation of any one of claims 1 to 10, wherein a monomeric unit

further comprises one or more amine groups.

12. The pharmaceutical formulation of claim 11, wherein the one or more amine groups are

selected from alkyldiamines.

13. The pharmaceutical formulation of claim 12, wherein the alkyldiamine groups are
CHs 9y o
independently selected from: X 04 and °

14. The pharmaceutical formulation of claim 12 or 13, wherein the monomeric unit

comprises 1, 2, or 3 alkyldiamines.

15. The pharmaceutical formulation of claim 14, wherein the monomeric unit comprises 2 or

3 alkyldiamines.

16. The pharmaceutical formulation any one of claims 1 to 15, wherein the monomeric unit

further comprises one or more terminal amine groups.

17. The pharmaceutical formulation of claim 16, wherein the terminal amine group is

selected from a terminal alkyldiamine.

18. The pharmaceutical formulation of claim 17, wherein the terminal alkyldiamine is

H H
LIS Mo
0-3 1-4\;’; and \/ 0-3 14

19. The pharmaceutical formulation of claim 18, wherein the terminal alkyldiamine is
\/\/k/ N N \/\/k/
H2N N N NH2
\’f and \( :

20. The pharmaceutical formulation of any one of claims 11 to 19, wherein one or more of

selected from:

selected from:

the amine groups and terminal amine groups are formylated.

21.  The pharmaceutical formulation of any one of claims 1 to 20, wherein the polymer
comprises 5 to 100 monomeric units, such as 10 to 80 monomeric units, 5 to S0 monomeric

units, 20 to 50 monomeric units, 30 to 60 monomeric units, or 40 to 50 monomeric units.

22. A pharmaceutical formulation comprising: (a) a polynucleotide encoding a neutralizing

antibody and (b) a polymer wherein the polymer is prepared by the method comprising
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i O i
contacting a compound of formula OH OH 0 with a dithiol

and one or more alkyldiamines in a solvent.

23.  The pharmaceutical formulation of claim 22, wherein the dithiol is selected from
HS
SH
M:: , such as HSsh
24. The pharmaceutical formulation of claim 22 or 23, wherein the one or more

§s
”ZNM\)\MN”Z HN Nz
0-3 -4 W and

alkyldiamines are independently selected from

i
14 K/O.

25.  The pharmaceutical formulation of any one of claims 22 to 24, wherein the solvent is

polar aprotic.

26. The pharmaceutical formulation of claim 25, wherein the polar aprotic solvent comprises

N,N-dimethylformamide, DM SO, THF, acetonitrile, acetone or a combination thereof.

27. The pharmaceutical formulation of claim 26, wherein the polar aprotic solvent

comprises N,N-dimethylformamide.
28. The pharmaceutical formulation of any one of claims 22 to 27, wherein the contacting a

\)?\of\(\o O o/\()oj\/

compound of formula OH "% with a dithiol is in a mole

ratio of about 5:1 to about 20:1, such as about 8:1 to about 15:1.
29.  The pharmaceutical formulation of claim 28, wherein the mole ratio of dithiol to
i SAs i
Sty o
oH ‘o OH " is about 10:1.
30. The pharmaceutical formulation of any one of claims 22 to 28, wherein the contacting a

\j’\of\(\o O O o/\()oj,\/

compound of formula OH %" with a alkyldiamine is in a

mole ratio of about 2:1 to about 8:1, such as about 2:1 to about 5:1.
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31 The pharmaceutical formulation of any one of claims 1 to 30, wherein the formulation
comprises polynucleotide to polymer in a weight ratio of about 1:40 to about 1:20, such as about

1:25.

32. The pharmaceutical formulation of any one of claims 1 to 31, wherein the polymer and

the polynucleotide are complexed in nanoparticles, e.g., suspended in an aqueous media.

33. The pharmaceutical formulation of claim 32, wherein the nanoparticles have an average

diameter of from 75 nm to 300 nm, 100 nm to 250 nm, 100 nm to 200 nm or 75 nm to 150 nm.

34. The pharmaceutical formulation of claim 32, wherein the nanoparticles have an average

diameter of about 110 nm to about 160 nm, such as about 120 to about 160 nm.

35.  The pharmaceutical formulation of claim of any one of claims 32 to 34, wherein the
formulation has a polydispersity index of nanoparticles of about 0.1 to about 0.3, such as about

0.1.

36.  The pharmaceutical formulation of any one of claims 32 to 35, wherein the nanoparticles
have a zeta potential of 45 mV or greater, such as 50 mV or greater, such as 50 to 80 mV, such

as 55to 65 mV.

37.  The pharmaceutical formulation of any one of claims 1 to 36, wherein the formulation

has a pH of 6 or less, or 5.5 or less, or 5 or less.

38. The pharmaceutical formulation of any one of claims 1 to 37, wherein the neutralizing

antibody is an anti-RSV antibody or a binding fragment thereof.

39. The pharmaceutical formulation of any one of claims 1 to 38, wherein the polynucleotide
is mRNA.
40. The pharmaceutical formulation of claim 39, wherein the polynucleotide comprises

about 60%, 65%, 70%, 75%., 80%, 85%, 90%, 91%, 92%. 93%. 94%, 95%, 96%. 97%, 98%, or
99% sequence identity to SEQ ID NOs: 1, 2, 3, 4, 5, or 6.

41. The pharmaceutical formulation of claim 40, wherein the polynucleotide comprises a

sequence selected from SEQ ID NOs: 1,2, 3,4, 5, or 6.

42.  The pharmaceutical formulation of claim 38, wherein the anti-RSV antibody or binding

fragment thereof comprises a variable heavy region.
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43, The pharmaceutical formulation of claim 42, wherein the variable heavy region
comprises about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity to SEQ ID NOs: 9 or 10.

44.  The pharmaceutical formulation of claim 42, wherein the variable heavy region

comprises a sequence selected from SEQ ID NOs: 9 or 10.

45. The pharmaceutical formulation of any one of claims 38-44, wherein the anti-RSV

antibody or binding fragment thereof comprises a variable light region.

46. The pharmaceutical formulation of claim 45, wherein the variable light region comprises
about 60%, 65%, 70%, 75%., 80%, 85%, 90%, 91%, 92%. 93%. 94%, 95%, 96%. 97%, 98%, or
99% sequence identity to SEQ ID NOs: 11 or 12.

47. The pharmaceutical formulation of claim 45, wherein the variable light region comprises

a sequence selected from SEQ ID NOs: 11 or 12.

48.  The pharmaceutical formulation of any one of claims 1 to 47, wherein the anti-RSV

antibody or binding fragment thereof comprises:
a CDRH1 comprising the amino acid sequence of SEQ ID NO: 13;
a CDRH2 comprising the amino acid sequence of SEQ ID NO: 14;
a CDRH3 comprising the amino acid sequence of SEQ ID NO: 15;
a CDRL1 comprising the amino acid sequence of SEQ ID NO: 16;
a CDRL2 comprising the amino acid sequence of SEQ ID NO: 17; and
a CDRL3 comprising the amino acid sequence of SEQ ID NO: 18.

49.  The pharmaceutical formulation of any one of claims 1 to 47, wherein the anti-RSV

antibody or binding fragment thereof comprises:
a CDRH1 comprising the amino acid sequence of SEQ ID NO: 19;
a CDRH2 comprising the amino acid sequence of SEQ ID NO: 20;
a CDRH3 comprising the amino acid sequence of SEQ ID NO: 21,
a CDRL1 comprising the amino acid sequence of SEQ ID NO: 22;
a CDRL2 comprising the amino acid sequence of SEQ ID NO: 23; and

a CDRL3 comprising the amino acid sequence of SEQ ID NO: 24.
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50.  The pharmaceutical formulation of any one of claims 1 to 49, wherein the polynucleotide

further comprises a linker.

51. The pharmaceutical formulation of claim 50, wherein the linker comprises about 60%,
65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%. 95%, 96%, 97%, 98%, or 99%
sequence identity to SEQ ID NO: 25.

52. The pharmaceutical formulation of claim 50, wherein the linker comprises SEQ ID NO:
25.
53. The pharmaceutical formulation of any one of claims 1 to 52, wherein the polynucleotide

further comprises a signal peptide.

54. The pharmaceutical formulation of claim 53, wherein the signal peptide comprises about
60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
sequence identity to SEQ ID NO: 26 or 29.

55. The pharmaceutical formulation of claim 53, wherein the signal peptide comprises SEQ

ID NO: 26 or 29.

56. The pharmaceutical formulation of any one of claims 1 to 52, wherein the polynucleotide

further comprises an anchor.

57. The pharmaceutical formulation of claim 56, wherein the anchor reversibly couples the

antibody or fragment thereof to a protein or lipid in a target cell.

58. The pharmaceutical formulation of claim 57, wherein the protein is a plasma membrane

protein in a plasma membrane of the target cell.

59.  The pharmaceutical formulation of claim 58, wherein the anchor is a

glycophosphatidylinositol anchor.

60.  The pharmaceutical formulation of claims 56 to 59, wherein the anchor comprises about
60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%. 96%, 97%, 98%, or 99%
sequence identity to SEQ ID NO: 27 or 30.

61. The pharmaceutical formulation of claims 56 to 59, wherein the anchor comprises SEQ

ID NO: 27 or 30.

62. The pharmaceutical formulation of any one of claims 1 to 61, wherein the polynucleotide

further comprises a 3’ Untranslated Region (UTR).
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63. The pharmaceutical formulation of claim 62, wherein the 3° UTR comprises about 60%,
65%, 70%, 75%, 80%, 85%, 90%, 91%., 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
sequence identity to SEQ ID NO: 28, 31, or 32.

64. The pharmaceutical formulation of claim 62, wherein the 3’ UTR comprises SEQ ID
NO: 28, 31, or 32.

65. A method comprising administering a pharmaceutical formulation of any one of claims 1

to 64 to the lungs of a subject in need thereof.

60. The method of claim 65, wherein the pharmaceutical formulation is administered as

nebulized droplets by a nebulizer.

67.  The method of embodiment 66, wherein the nebulizer is a jet nebulizer or a vibrating

mesh nebulizer.

68. The method of claim 66, wherein the nebulized droplets have an average droplet
diameter of from 2 um to about 8 pum, such as from about 4 pm to about 7 um, such as from

about 4 um to about 6 um.
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