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COMPOSITIONS OF CONJUGATED AND UNCONJUGATED PROTEIRS

REFERENCE TO RELATED APPLICATIONS
{6001} The present application is claims priority to U.S. Provisional Application
No. 63/506781, filed June 7, 2023. The content of each of the aforementioned related

application(s) 1s incorporated herein by reference in its entirety.

REFRENCE TO SEQUENCE LISTING
[6002] The present application is being filed along with a Sequence Listing n
electronic  format. The Sequence Listing is provided as a file enttled

KDIAKZ10WO SEQLIST xml, created May 29, 2024, which 1s 196,681 bytes in size. The
mformation in the electronic format of the Sequence Listing 15 mcorporated herein by reference
in its entirety.

FIELD

[0003] The present invention relates to a composition comprising a mixture of
unconjugated and comjugated protemns {e.g., antibodies and conjugates thereof) and methods of
using and manufacturing said composition.

BACKGROUND

{6004} Diabetic retinopathy 1s a leading cause of blindness in people between the
ages of about 20 to 64 years of age. Engelgau M, Geiss L, Saaddine J, Boyle I, et al. 2004,
The Evolving Diabetes Burden in the United States. Ann of Int Med. 140 (11} 945-951. In
the United States, diabetic retinopathy accounts for some 12% of new cases of blindness.
Typically, 1n cases of diabetic retinopathy, retinal blood vessels will swell and leak flud into
the rear of the eye. Hyperglycemia mduces intramuoral and thickening of the basement
membrane, resulting in leaky or permeable blood vessels.

[0005] In diabetic retinopathy, changes n blood glucose level cause changes to
retinal blood vessels. Al people with diaberes meilitus are at risk. The longer a person has
diabetss, the higher their risk of developing some ocular problem. Between 40 to 45 percent
of Americans diagnosed with diabetes have some stage of diabetic retinopathy. Causes and
Risk Factors. Diabetic Retinopathy. United States National Library of Medicine. 15 September

2009
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[8006] Dhuabetic  retinopathy is  first exhibited in the development of
microaneurysms in the retina. Microaneurysms occur when there is a swelling of capillaries
(very small blood vessels} that feed the retina. The presence of relatively small numbers of
microaneurysms will not usually cause problems with vision. However, if the retinopathy
develops to later stages, there are significant chances of vision loss. Such early-stage
retinopathy are referred to as background diabetic retinopathy or non-proliferative diabetic
retinopathy (NPDR}). While NPDR patients are generally asymptomatic, early detection of
retinopathy is crucial because if the disease proceeds to later stages, significant vision loss is
very likely.

G607 in the next stage of diabetic retinopathy, neovascularization occurs in the
back of the eye (proliferative diabetic retinopathy). The neovasculature is leaky and the vessels
can burst, followed by bleeding and resulting in blurred or obscured vision. Due to lack of
oxygen in the eye, still further neovascularization occurs. Blood vessels grow along the retina
and in the vitreous humor. As these vessels burst, there is further bleeding and the retina can
be badly damaged or destroyed. The accumulation of fluid in the macula due to leaking blood
vessels 15 called diabetic oacular edema. Many patients with diabetic retinopathy will develop
diabetic macular edema.

[B8008] There are generally three treatment pathways for patiemts with diabetic
retinopathy: laser surgery, myection of corticosteroids and imjection of biologics (eg
AVASTIN®{bevacizumab), LUCENTIS®(ramibizumab), Eylea®{aftibercept), Beovu®
{(brocizumab}, and Vabysmo™ {faricimab)). While laser surgery s generally effective m
freating diabetic retinopathy, retinal damage induced by the laser 15 a frequent side effect.
Steroid preparations such as triamcinolone aceionide have been administered via miravitreal
mjection to treat diabetic retinopathy. However, 1o treat diabetic retinopathy, the steroid
solutions must be frequently administered. Moreover, intravitreal treatment with steroids has
been associated with cataracts, steroid-induced glaucoma and endophthalmitis.

[3009] Another way to treat diabetic retinopathy is the imtravitreal injection of anti-
VEGYE agents. In this regard, anti-VEGF therapies such as LUCENTIS®@(ranibizumab) and
EYLEA®(aflibercept) have been approved for treatment of diabetic retinopathy in patients

with diabetic macuolar edema. VEGF-directed therapies are effective not just for diabetic
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retinopathy, but also for retinal vascular diseases such as Age-Related Macular Degeneration
{AMD), neovascular {wet} AMD and Retinal Ve Occlusion (RVQO).

{8016} in order to treat diseases such as retinal diseases, it can be useful to use
biologics such as antibodies or antibody fragments. These proteins should be formulated
clear solutions. Such formulations can have a defined buffer system and some excipients added
for further enhancement of protein stability. Proteins can be conjugated to other moieties to
bring an enhanced property or set of properties to the protein. For example, the conjugation
of the protein to a potent toxin to create an antibody drug conjugate that targets the toxin to
particular receptor-containing cell type for enhanced potency or enhanced safety. The present
disclosure 13 not limited to diabetic retinopathy, and can be applied to various indications as
will be appreciated by those in the art.

SUMMARY

(0011 Provided herein is a formulation comprising: a first molar amount of a
conjugate comprising a first protein conjugated to a phosphoryicholine-containing polymer; a
second roolar amount of a second protein that 1s not comugated to a phosphorylcholine-
contaiung polymer; and a pharmaceutically acceptable carnier, wherein the formulation
comprises the second protein at about 1% or more of a total molar amount of the conjugate and
the secound protetn, wherein the total molar amount comprises a sum of the first molar amount
and the second molar amount, wherein the formulation has a pH that 1s about 0.5 pH uniis
away or more from the isoelectric pomnt (pl) of the second protein. Also provided 13 a
therapeutically acceptable composition comprising: a first molar amount of a conjugate
comprising a first protein conjugated to a phosphoryicholine-containing polymer; a second
molar amount of a second protemn that is not conjugated to a phosphoryicholine-containing
polymer;, and a therapeutically acceptable carnier, wheremn the composition comprises the
second protemn at about 196 or more of a total molar amount of the conjugate and the second
protein, wheremn the total molar amount comprises a sum of the first molar amount and the
second molar amount, wherein the composition has & pH that is about 0.5 pH units away or
more from the isoelectric point {pl) of the second protein. Provided herein is a therapeutically
acceptable composition comprising: a conjugate comprising a first protein conjugated to a
phosphorylcholine-containing polvmer; a second protein that is not conjugated to a

phosphorylcholine-containing polymer; and a pharmaceutically acceptable carrier, wherein the
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percent composition of the second protein relative to the total protein mass weight
concentration of the first protein and the second protein in the composition is about 1% or
more, wherein the composition has a pH that is about 0.5 pH units away or more from the
iscelectric point {(pl} of the second protein. Also provided is a formulation comprising: a first
molar amount of a conjugate comprising a first protein conjugated to a phosphoryicholine-
containing polymer; a second molar amount of a second protein that is not conjugated to a
phosphorylcholine-containing polymer; and a pharmaceutically acceptable carrier, wherein the
formulation comprises the second protein at about 1% or more of a total molar amount of the
conjugate and the second protein, wherein the total molar amount comprises a sum of the first
molar amount and the second molar amount, wherein the formulation has a pH that s about
0.5 pH units away or more from the iscelectric pomt (pl) of the second protein, wherein the
formulation has a reduced viscosity and/or an enhanced injectability compared to a reference
formulation comprising the conjugate at the total molar amount.

[8612] Provided heremn 1s a therapeutically acceptable composition comprising: a
conjugate comprising a first proten conjugated to a phosphoryicholine-containing polymer; a
second protein that 1s not conjugated to a phosphoryicholine-containing polymer; and a
pharmaceutically acceptable carrier, wherein the percent composition of the second protein is
about 1% or more, with the remainder comprising the first protein, wherein the composition
has a pH that is about 0.5 pH units away or more from the 1soelectric point {pl) of the second
protein, wherein the composition has a reduced viscosity and/or an enhanced injectability
compared to a reference composition comprising the conjugate, wherein the first protein of the
conjugate is present in the reference composition at the total mass weight concentration of the
first and second protems m the composition. Alse provided is a low-viscosity formudation of a
protem conjugate, comprising: a first molar amount of a conjugate comprising a protein
conjugated to a phosphorylcholine-containing polymer; a second molar amount of the protemn
that 13 not conjugated to the phosphorylcholme-containing polymer; and a pharmaceutically
acceptable carrier, wherein the formulation has a pH that 1s about 0.5 pH units away or more
from the isoelectric point (pl} of the protein, wherein the formulation has reduced viscosity
and/or an enhanced injectability compared to a reference formulation comprising the conjugate
at a total molar amount that is the sum of the first and second molar amounts. Provided herein

is a low-viscosity therapeutically acceptable compaosition of a protein conjugate, comprising a
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first molar amount of a conjugate comprising a protein conjugated to a phosphorylcholine-
containing polymer; a second molar amount of the protein that is not conjugated to the
phosphoryicholine-containing polymer; and a pharmaceutically acceptable carrier, whergin the
composition has a pH that is about 0.5 pH units away or more from the 1soelectric point {pl)
of the protein, wherein the composition has reduced viscosity and/or an enhanced injectability
compared to a reference composition comprising the conjugate at a total molar amount that s
the sum of the first and second molar amounts.

[8013) Alse provided 15 a formulation comprising: a first molar amount of a
conjugate comprising a first protein conjugated to a phosphorylcholine-containing polymer; a
second molar amount of a second protein that i3 not conjugated to a phosphoryicholine-
containing polymer; and a pharmaceutically acceptable carrier, wherein the second protein is
present in the formulation at about 1% or more of a total molar amount of the conjugate and
the second protein, wherein the total molar amount comprises a sum of the first molar amount
and the second molar amount, wherein the formulation has a pH that is about 0.3 pH units
away ot more from the isoelectric poiut {(pl) of the second protein, wherein the formulation has
a reduced turbidity compared to a reference formulation comprising the first molar amount
{e.g., the same first molar amount} of the conjugate and the second molar amount {e.g., the
same second molar amount) of the second protein at a pH within 0.5 pH uruts of the pl of the
second protem. In some embodiments, the formulation comprises: a first molar amount of a
conjugate comprising a first protein conjugated to a phosphorylcholing-containing polymer; a
second molar amount of a second proten that is not conjugated to a phosphorylcholine-
containing polymer; and a pharmaceutically acceptable carrier, wherein the second protein s
present in the formalation at about 1% or more of a total molar amount of the conjugate and
the second protein, wherem the total molar amount comprises a sum of the first molar amount
and the second molar amount, wherein the formulation has a pH that is about 0.5 pH units
away or more from the soelectric pomt {pl) of the second protein, wherein the formulation has
a reduced turbidity compared to a reference formulation comprising the same first molar
amount of the conjugate and the same second molar amount of the second protein at a pH about
the same as {e.g., within 0.05, 0.1, 0.15, 0.2, 0.2, 0.3, 0.4, or 0.5 pH units of) the pl of the
second protein. Provided herein is a therapeutically accepiable composition comprising: a

conjugate comprising a first protein conjugated to a phosphorylcholine-containing polymer; a
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second protein that is not conjugated to a phosphorylcholine-containing polymer; and a
pharmaceutically acceptable carrier, wherein the percent composition of the second protein is
about 1% or more, with the remainder comprising the first protein, wherein the composition
has a pH that 15 about 0.5 pH units away or more from the iscelectric point (pl} of the second
protein, wherein the composition has a reduced turbidity compared {o a reference composiiion
comprising the second protein at the percent composition {e.g. | the same percent composition),
with the remamder comprising the first protein, at a pH within 0.5 pH units of the pl of the
second protein. In some embodiments, the therapeutically acceptable composition comprises:
a conjugate comprising a first protein conjugated to a phosphorylcholine-containing polymer;
a second protemn that is not conjugated to a phosphorylcholine-containing polymer; and a
pharmaceutically acceptable carrier, wherein the percent composition of the second protein is
about 1% or more, with the remainder comprising the first protein, wherein the composition
has a pH that is about 0.5 pH units away or more from the isoelectric point {pl) of the second
protein, wherein the composition has a reduced turbidity compared to a reference composition
comprising the second protein at the same percent composition, with the remainder comprising
the first protein, at a pH about the same as {e.g, within 0.05,0.1,0.15, 0.2, 03,04, or 0.5 pH
untts of) the pl of the second protein. Provided herein 1 a pharmaceutical formulation
comprising: a first molar amount of a conjugate comprising a protein conjugated to a
phosphoryicholine-containing polymer; a second molar amount the protein that is not
conjugated to the phosphorylcholine-containing polymer; and a pharmaceutically accepiable
carrier, wherein the formudation comprises the protein that s not conjugated to the
phosphoryicholine-containing polymer at about 1% or more of a total molar amount of the
comjugate and unconjugated proteins, wherein the total molar amount comprises a sum of the
first molar amount and the second molar amount, wherein the formulation has a pH that 15
about 0.5 pH units away or more from the 1soelectric point (pl) of the protein, wherein the
formudation 15 substantially free of turbidity.  Also provided 13 a formulation comprising: a
phosphorylcholime-containing polymer present in the formulation at 100 mg/ml or higher; and
a protein that 1s not conjugated to a phosphorylcholine-containing polymer, wherein the protein
is present in the formulation at a second molar amount, wherein the protein is present in the
formulation at about 1% or more of a total molar amount of the polymer and the protein,

wherein the total molar amount comprises a sum of the first molar amount and the second
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molar amount, wherein the formulation has a pH that 1s about 0.5 pH units away or more from
the 1scelectric point {(pl) of the protein.

[6014] Provided herein 1s & formulation comprising: a first molar amount of a
conjugate comprising a first protein conjugated to a phosphorylcholine-containing polymer; a
second molar amount of a second protein that is not conjugated to a phosphorylcholine-
containing polymer; and a pharmaceutically acceptable carrier, wherein the difference between
the pl of the second protein and the pH of the formulation in the acidic or basic direction is
selected to be greater than the munimum difference in the corresponding acidic or basic
direction between the pl of the second protein and the pH for a reference formulation
comprising: a third molar amount of the conjugate comprising the first protein conjugated to
the phosphorylcholine-containing polymer; a fourth molar amount of the second protein that
is not conjugated to the phosphorylcholine-containing polymer; and the pharmaceutically
acceptable carrier, wherein a first total molar amount comprising a sum of the first molar
amount and the second molar amount, and a second total molar amount comprising a sum of
the thurd molar amount and the fourth molar amount are substantially the same, wherein the
second molar amount s greater than the fourth molar amount, wherein the reference
formulation 13 substantially free of turbidity. Also provided 15 a therapeutically acceptable
composition comprising: a corjugate comprising a first protein comjugated to a
phosphorylcholine-containing polymer;, a second protein that is not conjugated to a
phosphoryicholine-containing polymer; and a pharmaceutically acceptable carrier, wherein the
difference between the pl of the second protein and the pH of the formulation s selected to be
greater than the minimum difference between the pl of the second protein and the pH for a
reference formulation comprising: the conjugate comprising the first protemn conjugated to the
phosphoryicholme-containing  polymer,; the second protein that 15 not conjugated o the
phosphorylcholine-containing polymer; and the pharmaceotically acceptable carrier, wheremn
the percent composition of the second protein in the composition 15 higher than the percent
composition of the second protemn in the reference composition, wherein the reference
composition is substantially free of turbidity.

{001 5] Alse provided is a formulation comprising: a first molar amount of a
conjugate comprising a first profein conjugated 1o a polymer; and a second molar amount of a

second protein that i3 not conjugated to a polymer, wherein the formulation comprises the
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second protein at about 1% or more of a total molar amount of the first protein and the second
protein, wherein the total molar amount comprises a sum of the first molar amount and the
second molar amount. Provided herein is a therapeutically acceptable composition comprising:
a conjugate comprising a first protein conjugated to a phosphoryicholine-containing polymer;
a second protein that is not conjugated to a phosphorvichohine-containing polymer; and a
pharmaceutically acceptable carrier, wherein the percent composition of the second protein is
about 1% or more, with the remainder comprising the first protein.  Also provided is a
therapeutically acceptable composition comprising: a first molar amount of a conjugate
comprising a first protein conjugated to a polymer; and a second molar amount of a second
protein that 15 not conjugated to a polymer, wherein the composition comprises the second
protein at about 1% or more of a total molar amount of the first protein and the second protein,
wherein the total molar amount comprises a sum of the first molar amount and the second
molar amount. Further provided herein 1s a formulation comprising: a first molar amount of a
first protein that 15 conjugated to a polymer; and a second molar amount of a second protein
that is not conjugated to a polymer, the further tmprovement coroprising: the formulation
comprises the second protein at about 1% or more of a total rmuolar amount of the conjugate and
the second protein, wherein the total molar amount comprises a sum of the first molar amount
and the second molar amount. Provided herein s a therapeutically acceptable composition
comprising: a first protein that 1s conjugated to a polymer; and a second protein that 15 not
conjugated to a polymer, the further improvement comprising: the percent composition of the
second protein is about 1% or more, with the remainder comprising the first protein.

[6016] Also provided 15 a formulation comprising: a conjugate comprising a first
profein conjugated to a polymer; and a second protemn that is not conjugated to a polymer,
wherein a first molar amount of the conjugate and a second molar amount of the second protein
has been combined in the formulation such that the second molar amount 15 about 1% or more
of a total molar amount of the conjugate and the second protem, wherein the total molar amount
comprises a sum of the first molar amount and the second molar amount. Also providedis a
therapeutically acceptable composition comprising: a conjugate comprising a first protein
comjugated to a polymer; and a second protein that is not conjugated to a polymer, wherein a
first molar amount of the conjugate and a second molar amount of the second protein has been

combined 1n the composition such that the second molar amount is about 1% or more of a total
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molar amount of the conjugate and the second protein, wherein the total molar amount
comprises a sum of the first molar amount and the second molar amount. Further provided s
a therapeutically acceptable composition comprising: a conjugate comprising a first protein
comugated to a polymer,; and a second protein that is not conjugated to a polymer, wherein the
second protein at a percent composition relative to the total protein mass weight concentration
of the first protein and the second protein in the composition of about 1% or more {e.g., about
5-90%, 15-25%, 25-35%, etc.} has been combined with the conjugate, wherein the remainder
of the total protein mass weight concentration comprises the first protein.

(0017} Provided herein is a formulation comprising: a conjugate comprising a first
protein conjugated to a phosphoryicholine-containing polymer, wherein the polymer has ¢
arms and a molecular weight of between 600,000 and 1,000,000 Da, wheremn the polymer is
present in the formulation at about 100 mg/mL or more; and a second protein that is not
conjugated to a polymer, wherein the second protein is present in the formulation at 5-13
mg/mb. Also provided is an intraocular therapeutic composition comprising an anti-VEGF-A
antibody at about 50 mg/mL of protein, the anti-VEGF- A antibody comprising: a heavy chan
comprising a complementarity deternuning region 1 {CDRul) GYDFTHYGMN (SEQ ID
NG 9), CDRa2: WINTYTGEPTYAADFKR (SEQ ID NGO 10), and CDRa3:
YPYYYGTSHWYTDY (SEQ ID NO: 11);, and a light cham comprismmg CDRol:
SASODISNYLN (SEQ ID NG: 12), CDRu2: FTSSLHS (SEQ ID NG: 13), and CDRUS:
QOYSTVPWT (SEQ ID NO: 14), wherein the anti-VEGF-A antibody 1s present m the
composition as either an antibody conjugate or unconjugated antibody, wherein the
unconjugated antibody 18 present in the formulation at between about 10% to about 30% of a
total molar amount of the antibody conjugate and the unconjugated antibody, wherein the total
molar amount 13 the sum of the molar amount of the antibody conjugate and the molar amount
of the unconjugated antibody, wherein the antibody conjugate comprises the anti-VEGF-A
antibody conjugated to a phosphoryicholine-contaiming polymer at a non-native cysteine
outside a vanable region of the antibody, wherein the phosphorylcholine-containing polymer
is present in the composition at about 100 mg/mL or more, wherem the phosphorvicholine-
containing polymer has 9 arms and a molecular weight of between 600,000 and 1,000,000 Da,

wherein the pH of the composition is about 5.5 or lower.

0.
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[6018] Also provided s an intrascular therapeutic composition comprising an anti-
VEGF-A antibody at about 50 mg/mL of protein, the anti-VEGEF-A antibody comprising: a
heavy chain comprising an amino acid sequence of SEQ ID NG 1 {with or without the C-
terminal lysing), and a light chain comprising an amino acid sequence of SEQ 1D NO: 2
wherein the anti-VEGF-A antibody 1s present in the composition as etther an antibody
conjugate or unconjugated antibody, wherein the unconjugated antibody is present in the
formudation at between about 10% to about 30% of a total molar amount of the antibody
conjugate and the unconjugated antibody, wherein the total molar amount is the sum of the
meolar amount of the antibody conjugate and the molar amount of the unconjugated antibody,

wheretn  the  antibody conjugate  comprises  the  following  structure
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wherein: each heavy chain of the conjugate 15 denoted by the letter H, and each hight chain of

the conjugate 1s denoted by the letter L; the polymer 15 bonded to the heavy chain of the
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conjugate through the sulthydryl of €443 (EU numbering), which bond 1s depicted on one of

o CHs
. /E,\ o~ ECH,
3...“() (I)m © ‘:HS
the heavy chains; PC 18 , where the curvy line indicates the point of

attachment 1o the rest of the polymer, where X is a) ~OR where R 1s -H, methvl, ethvi propyl,
isopropyl, by ~H, ) any halogen, including ~Br, -Cl, or 1, d} -SCN, or e} -NC8; and nl, n2,
n3, nd, n5 n6, n7, n8 and n9 are the same or different such that the sum of nl, n2, n3, n4d, n3,
n6, n7, n® and n9 is 2300 plus or minus 15%, wherein the phosphorylcholine-containing
polymer is present in the composition at about 100 mg/mb or more, wherein the pH of the
composition 15 about 5.5 or lower.

(0019 Also provided 1s an intraocular therapeutic composition comprising a fusion
construct at about 53 mg/mL of protein, the fusion construct comprising a VEGF trap fused to
an anti-IL-6 antibody, wherein the fusion construct comprises: a heavy chain comprising an
aming acid sequence of SEQ ID NGO 105 (with or without the C-terminal lysine); and a light
chain comprising an amino acid sequence of SEQ ID NQ: 106, wherein the fusion construct 15
present 1n the composition as etther a conjugate or an unconjugated fusion construct, wherein
the unconjugated fusion construct 1s present in the formulation at between about 20% to about
40% of g total molar amount of the conjugate and the unconjugated fusion construct, wherein
the total molar amount is the sum of the molar amount of the conjugate and the molar amount
of the unconjugated fusion construct, wherein the conjugate comprises the fusion construct
conjugated to a phosphorylchohine-containing polymer, wherein the phosphorylcholine-
containing polymer is present in the composition at about 100 mg/mL or more, wheremn the pH
of the composition 1s about S or lower.

[8028] Provided herein i3 an mtraccular therapeutic composition comprising a
fusion construct at about 50 mg/ml of protein, the fusion construct comprising a VEGF trap
fused to an anti-IL-6 antibody, wherein the fusion construct comprises: a heavy chain
comprising a complementarity determining region 1 {CDRul): PFAMH (SEQ D NO: 134),
CDRuZ: KISPGGSWTYYSDTVTD (SEQ I NO: 135), and CDRi3: QAWGYYALDI(SEQID
NGO 136); and a light chain compnising CDRy1: SASISVSYLY (SEQ ID NO: 137), CDRLZ:
DDSSLAS (SEQ D NO: 138), and CDRe3: QQWSGYPYT (SEQ 1D NO: 139), wherein the

fusion consiruct is present in the composition as either a conjugate or an unconjugated fusion
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construct, wherein the unconjugated fusion construct 1s present in the formulation at between
about 20% to about 40% of a total molar amount of the conjugate and the unconjugated fusion
construct, wherein the total molar amount is the sum of the molar amount of the conjugate and

the molar amount of the unconjugated fusion construct, wherein the conjugate comprises the

following structure:
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wherein: each heavy chain of the conjugate is denoted by the letter H, and each light chain of
the conjugate is denoted by the letter L; the polymer is bonded to the heavy chain of the

conjugate through the sulthydryl of €443 (EU numbering), which bond is depicted on one of

the heavy chains; PC is . where the curvy line indicates the poimnt of

attachment to the rest of the polymer, where X is a) —“OR where R 1s —H, methyl, ethyl, propyl,
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isopropyl, b} —H, ¢} any halogen, including —Br, ~Cl, or I, d) ~SCN, or e} -NCS; and nl, n2,
n3, nd, n5, n6, n7, n& and n9 are the same or different such that the sum of nl, n2, n3, n4, ns,
n6, n7, n& and n% 15 2500 plus or minus 15%, wherein the phosphorylcholine-contaming
polymer is present in the composition at about 100 mg/mL or more, wherein the pH of the
composition is about 5 or lower. In some embodiments, the sum of nl, n2, 03, n4, n3, n6, n7,
n& and n9 is about 1500 to about 3500 plus or minus about 10% to about 20%. Also provided
is an mtraocular therapeutic composition comprising a fusion construct at about 50 mg/mb of
protein, the fusion construct comprising a VEGF trap fused to an anti-1L-6 antibody, wherein
the fusion construct comprises: a heavy chain comprising a complementarity deternuning
region 1 {CDRul). PFAMH (SEQ ID NO: 134), CDRyZ: KISPGGSWTYYSDTVTD (SEQ ID
NG 135), and CDRi3: QAWGYYALDIE (SEQ ID NO: 136); and a light chain comprising
CDRLT: SASISVSYLY (SEQ ID NG: 137), CDRLZ: DDSSLAS (SEQ ID NO: 138), and
CDRL3: QOQWSGYPYT (SEQ ID NO: 139), wherein the fusion construct is present in the
composition as either a comjugate or an unconjugated fusion construct, wherein the
unconjugated fusion construct is present in the formulation at between about 20% to about
40% of a total molar amount of the conmjugate and the unconjugated fusion construct, wherein
the total molar amount 1s the sum of the molar amount of the conjugate and the molar amount

of the unconjugated fusion construct, wheren the conjugate comprises the following structure:
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wheretn: each beavy chai of the conyugate 15 denoted by the letter H, and each hight chain of

the conjugate 13 denoted by the letter L; the polymer s bonded to the heavy chain of the

conjugate through the sulfhydryl of C443 (EU numbering}, which bond 1s depicted on one of
aa T

%—o”ﬁj\o‘”\f’%ﬁ

the heavy chams; PC 15 B 4 , where the curvy line indicates the pomt of

attachment to the rest of the polymer, where X is a} ~OR where R 1s -H, methyi, ethyl, propyl,

n3, nd, n3, n6, n7, n8 and n9 are the same or different such that the sum of nl, 02, 03, n4, n3,
n6, 07, n8 and 09 18 2500 plus or minus 15%, wherein the phosphorylcholing-contaming
polyvmer i3 present in the composition at about 100 mg/mlb. or more, wherein the pH of the
composition is about 5 or lower.

[6021] Provided herein is a method of preparing a formulation, comprising

combining in a formulation: a first molar amount of a conjugate comprising a first protein
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comugated to a phosphoryicholine-containing polymer; and a second molar amount of a
second protein that is not conjugated to a phosphoryicholine-containing polymer, wherein the
formulation comprises the second protein at about 1% or more of a total molar amount of the
comugate and the second protein, wherein the total molar amount comprises a sum of the first
molar amount and the second molar amount, wherein the formulation has a pH that 13 about
0.5 pH enits away or more from the isoelectric point {pl) of the second protein. Also provided
is a method of preparing a therapeutically acceptable composition, comprising combining in a
therapeutically acceptable composition: a first molar amount of a conjugate comprising a first
protein conjugated to a phosphorvicholine-containing polymer; and a second molar amount of
a second protein that is not conjugated to a phosphorvicholine-containing polymer, wherein
the composition comprises the second protein at about 196 or more of a total molar amount of
the conjugate and the second protein, wherein the total molar amount comprises a sum of the
first molar amount and the second molar amount, wherein the composition has a pH that is
about 0.5 pH units away or more from the isoelectric point {pf) of the second protein. Further
provided herein 1s a method of preparting a therapeutically acceptable composition, comprising
combining in a therapeutically acceptable composition: a conjugate comprising a first protein
conjugated to a phosphoryicholine-containing polymer; and a second protem that s vot
conjugated to a phosphorylcholine-containing polymer, wherein the percent composttion of
the second protein s about 1% or more, with the remainder comprising the first protein,
wherein the composition has a pH that 15 about 0.5 pH units away or more from the isoelectric
pomnt (pi) of the second protein. Also provided 15 a method of preparing a formulation,
comprising adjusting the pH of a formulation to be about 0.5 pH uniis away or more from the
isoelectric point {pl) of an unconjugated protein comprised in the formulation, wherein the
formudation comprises: a first molar amount of a conjugate comprising a first protein
conjugated to a phosphorylcholine-containing polymer; and a second molar amount of the
unconjugated protein, wherein the unconjugated protem 18 not conjugated to a
phosphorylcholine-containing polymer, wherein the formulation comprises the unconjugated
protein at about 1% or more of a total molar amount of the conjugate and the unconjugated
protein, wherein the total molar amount comprises a sum of the first molar amount and the

second molar amount.
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[0022] Provided herein 1s a method of preparing a therapeutically acceptable
composition, comprising adjusting the pH of a composition to be about 0.5 pH units away or
more from the isoelectric point (pl) of an enconjugated protein comprised in the composition,
wherein the composition comprises: a first molar amount of a conjugate comprising a first
protein conjugated to a phosphoryicholine-containing polymer; and a second molar amount of
the unconjugated protein, wherein the unconjugated protein is not comjugated to a
phosphoryicholine-containing polymer, whereins the composition comprises the unconjugated
protein at about 0.1% or more of a total molar amount of the conjugate and the unconjugated
protein, wherein the total molar amount comprises a sum of the first molar amount and the
second molar amount. Also provided s a method of preparing a therapeutically acceptable
composition, comprising adjusting the pH of a therapeutically acceptable composition to be
about 0.5 pH units away or more from the isoelectric pomnt {pl) of an unconjugated protein
comprised in the composition, wherein the composition comprises: a conjugate comprising a
first protein conjugated to a phosphoryicholine-containing polymer; and a second protein that
15 not conjugated to a phosphoryicholine-containing polymer, wherein the percent composition
of the second protein s about 1% or more, with the remainder comprising the first proteim.

[6623] Provided herein is a method of preparing a low-viscosity formulation of a
protein conjugated to a phosphorylcholine-coutaining polymer, comprising combining in a
formulation:  a first molar amount of a conjugate comprising a first protein conjugated to a
phosphorylcholine-containing polymer; and a second molar amount of the protetn that is not
conjugated to a phosphorylcholine-containing polymer, wherein the formulation comprises the
proten that 1s not conjugated to the phosphoryicholine-contaming polymer at about 1% or
more of a total molar amount of the conjugate unconjugated protems, wherem the total molar
amount comprises a sum of the first molar amount and the second molar amount, wherein the
formulation has a pH that is about 0.5 pH units away or more from the 1soelectric point (pl) of
the second protein, wherein the formulation has reduced viscosity and/or an enhanced
mjectability compared to a reference formulation comprising the conjugate at the total molar
amount. Also provided is a method of preparing a low-viscosity therapeutically acceptable
composition of a protein comjugated o a phosphorylcholine-containing polymer, comprising
combining in a therapeutically acceptable composition: a conjugate comprising a first protein

conjugated to a phosphorylcholine-containing polymer; and a second protein that is not
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comugated to a phosphorylcholine-containing polymer, wherein the percent composition of
the second protein is about 1% or more, with the remainder comprising the first protein,
wheretn the composition has a pH that 1s abowut 0.5 pH units away or more from the isoelectric
point {pl) of the second protein, wherein the composition has reduced viscosity and/or an
enhanced injectabilily compared to a reference composition comprising the conjugate, wherein
the first protein of the conjugate s present in the reference composition at the total mass weight
concentration of the first and second proteins in the composition.

[8024] Alse provided is a method of preparing a formulation, comprising
combining in & formulation: a first molar amount of a conjugate comprising a first protein
conjugated to a phosphorylcholine-containing polymer; and a second molar amount of a
second protein that 1s not conjugated to a phosphorylcholine-containing polymer, wherein the
formulation comprises the second protein at about 1% or more of a total molar amount of the
conjugate and the second protein, wherein the total molar amount comprises a sum of the first
molar amount and the second molar amount. Provided herein i1s a method of preparing a
therapeutically acceptable composition, comprising combining in a therapeutically acceptable
composition: a first molar amount of a conjugate comprising a first protein conjugated to a
phosphorylcholine-containing polymer; and a second molar amount of a second protewn that 1s
not comugated to a phosphorylcholine-containing polymer, wherein the composition
comprises the second protein at about 1%% or more of a total molar amount of the conjugate and
the second protein, wherein the total molar amount comprises a sum of the first molar amount
and the second molar amount.  Further provided herein 15 a method of preparing a
therapeutically acceptable composition, comprising combining in a therapeutically acceptable
composition: a conjugate comprising a first protemn comjugated to a phosphorylcholine-
containing polymer; and a second protein that is not conjugated to a phosphorylcholime-
containing polymer, wherein the percent composition of the second protem is about 1% or
more, with the remainder comprising the first protein.

[0025] Provided herein 15 a formulation or composition made by any one of the
methods described herem.

[0026] Also provided 1s a method of treating a subject, comprising: intraocularky
administering a therapeutically effective amount of any one of the formulation or composiiion

described herein to a subject in need thereof. Also provided is a method of treating a subject,
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comprising: ntrascularly administering a therapeutically effective amount of a low-viscosity
formulation to a subject in need thereof, wherein the formulation comprises: a first
concentration of a conjugate comprising a first anti-VEGE antibody conjugated to a
phosphorylcholine-containing polymer; a second concentration of an anti-VEGF agent that is
not conjugated to a phosphoryicholine-containing polymer; and a pharmaceutically acceptable
carrier, wherein the formulation has a pH that is about 0.5 pH units away or more from the
isoelectric point {pl) of the anti-VEGF agent.

[0027] Provided herein is a kit comprising: a pre-filled syringe comprising a low-
viscosity formulation comprising. a coujugate comprising a first protein conjugated to a
phosphorylcholine-containing polymer; and a second protein that is not conjugated to a
phosphoryicholine-containing polymer; and a syringe needle for injection of the low-viscosity
formulation, wherein the gauge of the needle is 27 or higher.

[0028] Also provided is a formulation comprising about 40 to about 60 mM sodium
acetate, about 0.01% to about 0.04% polysorbate 20, about 40 to about 60 mg/mL (total protein
concentration) of a mixture of OGI950 and OG1953, the mixture containing about 13% to
about 25% OG1950 and about 75% to about 85% OG1953 by molar amount, at pH about 4.5
to about 5.5, Provided herein s a formulation comprising, consisting of, or consisting
essentially of, about 50 mM sodium acetate, about 0.025% polysorbate 20, about 50 rog/mL.
(total protein concentration) of a mixture of OGI950 and OG1953, the nuxture containing
about 20% 0G1950 and about 80% OG1953 by molar amount, at about pH S,

[0029] Provided herein is a method of storing a protein, comprising maintaining a
proten m a formulation for at least 2 months and up to 2 years, the formulation comprising: a
first molar amount of a conjugate comprising a first protein conjugated to a phosphoryicholine-
contaiming polymer; a second molar amount of a second protemn that is not conjugated o a
phosphorylcholine-containing polymer; and a pharmaceutically acceptable carrier, wherein the
formudation comprises the second protemn at about 1% or more of a total molar amount of the
comjugate and the second protein, wherein the total molar amount comprises a sum of the first
molar amount and the second molar amount, wherem the formulation has a pH that is about
0.5 pH units away or more from the isoelectric point (pl} of the second protein, wherein the

protein comprises an antibody or a fusion construct.
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BRIEF DESCRIPTION OF THE BRAWINGS
[8030] FIG. 1 shows Compound L.
[8031] FIG. 2 shows Compound K.
[0032] FIG. 3 shows the synthesis of OG1802 from R3707.
[0633] FI1G. 4 shows OG1786.
[8034] FIG. 5 shows the synthesis of OG1546 from OG1550.
[6035] FIG. 6 shows the synthesis of OG1784 from 0G1546 and OG1563.
[8036] FIG. 7 shows the synthesis of OG1405 from OG1784.
(80371 FIG. 8 shows the synthesis of OG 1785 from OG1405.
[B038] FIG. 9 shows the synthesis of OG1786 from OG1785.
[083%] F1G. 10 shows OG1802.
[0048]
[0041]

FIG. 11 shows Compound E.
FIG. 12 depicts some embodiments of anti-VEGF-A heavy chain with
certain effector function mutations and L443C (EU numbering, which is position 449 in SEQ
IDNG. 1),

[8042] FIG. 13 depicts some embodiments of an anti-VEGF-A light chamn (SEQ
1D NO. 2).

[8043] FIG. 14 depicts some erabodiments of a bevacizuomab heavy chan (SEQ ID
NG. 3}

[0044] FIG. 15 depicts some embodiments of 8 bevacizumab light chain (SEQ ID
NO. 4},

[8045] FIG. 16 depicts some embodiments of a ranibizumab heavy chain (SEQ ID
NQG. 5).

[8046] FIG. 17 depicts some embodiments of a ramibizumab hight chamn (SEQ ID
NQG. 6},

[6047] FIG. 18 depicts some embodiments of a method for preparing an antibody
conjugate.

[6048] FIG. 19 depicts fon Exchanger analysis {A280 absorbance} of reactions A
through G.

[8049] FIG. 20 depicts the effect of various anti-VEGF molecules on binding of
biotin-VEGF 1o plate bound VEGFR ECD-Fc protein, and their FC50 values.
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{80501 FIG. 21 depicts the OG1950 binding affinity to VEGF measured by
BlAcore single cycle kinetics.

[0051] FIG. 22 depicts binding of the OG1950 to Fe gamma receptor 1

[0052] FIG. 23 depicts binding of the OG1950 to Fe gamma receptor 1ia.

[0053] FIG. 24 depicts binding of (3G 1950 to human complement protein Clq.

[80534] FIG. 25 depicts the results of a proliferation assay (including 1C50 values).

[8055] FIG. 26 depicts the results of single eycle kinetics of VEGF binding to anti-
VEGF agents.

(80561 FIG. 27 depicts some embodiments of nucleic acid sequences encoding
heavy and light chain variable regions.

{80571 FIG. 28 18 a collection of images and a table depicting results of mixing the
free antihody with etther polvmer or OG1953 composition.

[0038] FIG. 29 15 a collection of images showing visual appearance of 30 different
formulation conditions in two design of experiment (DOE) screenings.

[6059] FIG. 30 is a graph depicting turbidity measurerents of formulations
antibody with OG1801 polymer {(samples #1-#30) in the presence of different excipients,

[6465] FIG 31 1s a plot produced using JMP SAS software depicting the turbidity
changes over tune for one embodiment of a DOE experiment with the OG1950 antibody mixed
with OG1 801 polymer in the presence of different excipients.

{0061 ] FIG. 32 15 an image and a table showing the effect of Histidine and pH on
turbidity of the formulation.

[8062] FIG. 33 1s an image showing some embodiments of formulations at
differing pHs and corresponding turbidity results.

[8063] FIG. 34 is a graph showing some embodiments of formulations at differing
pHs and corresponding turbidity results.

[0064] FIG 35A 15 a collection of images showing the appearances of four different
preparations at 50mg/mi of conjugatied antibody supplemented with unconjugated antibody at
different pH setpoints. From left to right: A preparation at pH 6.5 results in a cloudy mixture;
B-D, preparations at 5.0 - 5.2 result in a clear solution irrespective of the formulation buffer
and percent unconjugated antibody. The mixtures are first prepared by concentrating the

purified conjugated antibody to approx. 6 mg/ml, adding a desired amount of unconjugated
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antibody, buffer exchange the antibody solution into the formulation buffer followed by a
concentration to 20 mg/ml. The protein solution 1s supplemented with polysorbate 20 and then
concentrated to the final target combined concentration of 50 mg/ml

[8065] FIG. 358 and 35C are a collection of chromatograms and tables showing
cation exchanger chromatography {(CEX) analysis and analvtical size exclusion
chromatography (SEC) analysis of several embodiments of formulations of OG1950/0G1953,

[6066] FIG. 36 15 a table showing the turbidity result for an embodiment of mixing
the OG2072 fusion protein with its conjugated form OG2074.

(80671 FIGS. 37A and 378 are a collection of a table, images, and a graph showing
the screening result of mixing various proteins other than OG19350 antibody with a fixed
concentration of OG1801 polymer. This is a control in order to evaluate if the turbidity 1s a
more general phenomenon related to the presence of polymer.

[0068] F1Gs. 38A and 38B are a collection of images and a plot showing the effect
of pH adjustment on the turbidity of formulations. The result demonstrated that the turbidity
15 reversible or reproducible dependent on the pl of the protein.

[8069] FIG. 39 1s a table showing the sample setup for formulations with different
percentages of free protein relative to conjugated protein.

[6070] FIG. 40A 13 a collection of mages showing the appearance of formulations
having different percentages of free protem relative to conjugated protein.

[0071] FIG. 408 15 a collection of traces showing analysis of different partitions
during the tandem method analysis of a formulation.

(86721 FIG. 40C 15 a collection of plots showing analysis of different partitions
during the tandem method analysis of a formulation,

[8673] FIG.40D 15 a table showing peak area companson of CEX bound {free
protein} to unbound fraction {conjugate}.

[6074] FIGA0E 15 a collection of races showmg analysis of different partitions
during the tandem method analysis of a formulation.

[8075] FIG. 40F 1s a collection of plots showing analysis of different partitions
during the tandem method analysis of a formulation.

[8076] FIG. 404 1s a table showing peak area comparison of CEX bound (free

protein} to unbound fraction {conjugate).
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(6077} FIG. 41 1s a table showing the sample setup for a long-term stability plan
for varipus formulations of OG1953 conjugate containing free proteins from 7.5-20% with a
total combined protein concentrations of 50-65mg/ml

[8078] Fi(s. 42 and 43 are a collection of tables and plots showing the resulis of
ELISA assays measuring the potency of various formulations of OG1953 conjugate containing
free proteins from 7.5-20% with a total combined protein concentrations of S0-63mg/mi after
storage.

[8079] FIG. 44 15 a collection of a table and a graph showing protein concentration
of formulations measured by SoloVPE OD280nm method.

[8080) FIG. 45 1s a data table showing a summary of the resulis of the stability
testing of formulations.

[0081] Figs. 46A 15 a collection of SEC-HPLC traces of formulation #4 (20%
OG1950, 80% 0OG1953, 50 mM Na-acetate, 0.025% Tween 20, pH 5.0) after 6 months at the
temperatures highlighted. FIG. 46B provides a table and graphs showing size exclusion
chromatography analysis of formulations for the aggregation and degradation level of the
OG1953 conjugate.

[6482] Figs. 47A shows a schematic diagram showing an overview of the Tandem
HPLC method, which combines the CEX-HPLC in tandem with a SEC-HPLC column.

[083] FIG. 478 15 a collection of traces, a table, and graphs showing tandem
method analysis of the OGI1950 free protemn and 1ts aggregated forms (P and P2).

[6084] FiGs, 47C and 47D are a collection of traces and a table showing tandem
method analysis of formulations,

[B085] Figs. 48A-48C are a collection of a table, image and graph showing the
design matrix and visual result of the formulations.

[6086] Figs. 49A and 49B are a collection of plots showing analysis of the turbidity
results against the concentration of polymer, free protein and pH.

{3087} Figs. 49C and 49D are a collection of plots and schematic representations
showing turbidity of formulations at various pH for the different levels of OG1801 polymer
and free protein.

[8088] Fig. 49E 15 a plot showing turbidity measurements results against the

concentration of polymer, free protein and pH. Figs. 49F-491 are a collection of plots showmg
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an overlay of the pH boundary curve plot with other OG1801 polymer with free protein only
experimental data.

{8089 Figs.49J-49M are a collection of plots showing an overlay of the pH
boundary curve plot with other 0G1953 conjugate selution and free protein only experimental
data. Fig 49N is a plot showing analysis of turbidity measurements in OG1801 polymer
solution with free protein against the concentration of polymer, free protein and pH.

609G} Fig. 490 is a plot showing analysis of turbidity measurements i OG1953
conjugate solution with free protein against the concentration of polyimer, free protein and pH.

[6091] Fig. 50A 15 a collection of graphs and schematic diagram showing
formulation viscosity at 25°C.

{80921 Figs. 50B and 50C are a collection of graphs and a table showing impact of
increasing free protein percent composition on viscosity of formulations at 25°C.

[0093] Fig. 30D is a collection of plots and tables showing the viscosity of
formulations with various concentrations of OG1801 polymer.

[6(94] Fig. 51 15 a collection of images showing air moovement wn sytinges filled
with different formulations,

[6(95] Figs. 52A-52C are a collection of plots and tables showing potency
comparison of various OG1953 fornmulations using ELISA or cell-based assay.

[0096] Figs. S3A-53D are a collection of graphs, charts, and tables showing
mproved vision in wet AMD patients admmstered with OG1953, aflibercept, or other anti-
VEGF agents.

[6097] FIG. 54 1s a collection of seguences showing some non-limiting
embodiments of a light chain and heavy chain of a fusion consiruct.

[8098] FIG. 55A and S5B are a collection of sequences showing some non-limuting
embodiments of a heavy chain and light chamn, respectively, of a fusion construct.

[6099] FiGs. 56A-56C are a collection of plots showing the level of impurities
{e.g., aggregation and/or degradation level) in OG1953 conjugate formulations over time.

[6106] FlGs. 57A and 578 are a collection of plots and tables showing potency
comparison of various OG1953 formulations using ELISA or cell-based assay.

[0161] FlGs. S8A-58C area collection of schematic diagrams showing components

of non-hmiting examples of formulations of the present disclosure.
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[6102] FIGS. 59A-59D depict continuous 80min tandem method separation with
Photobiol Array (PDA) detection set at 200-350nm. FIG. 59A depicts the 2D contour view
of elution time versus wavelength; FIG. 59B depicts the extracted wavelength profile at 280nm
and the peak identification of the various eluted fractions collected for further characterization
using SDS-PAGE analysis followed by Silver Staining, and results were shown in FIG. 539C
as a non-reducing gel and FIG. 39D as a reducing gel.

[6103] FIGS. 60A-60C depict KSI-301 stability data up to 9 months under different
temperature conditions; -20 £ 53°C (FIG. 60A), 5+ 3°C (FIG. 60B), and 25 £ 2°C/ 60+5% RH
(relative humudity} (FIG. 60C).

[0104] FIG. 61 depicts KSI-501DS Batches 1-3 Lot Release Data.

[0165] FIGS. 62 depicts an myection force comparison of (Panel A) 0G1953

{100%) conjugate versus the KSI-301 mux formulation using a 27G or 29G dosing needle;

@

(Panel B) OG2074 (100%) conjugate versus the KS[-501 batch 2 mix formulation usinga 27
or 29G dosing needle.

[6106] FIG. 63 depicts a viscosity comparison at arnbient temperature of (Panel A)
OG1953 (100%) conjugate versus the KSI-301 mix formulation, {Panel B) OG2074 (100%)

conjugate versus various batches of the KSI-501 mix formulation.

DETAILED DESCRIPTION

(61671 Provided herem are formulations and compositions comprising 8 mixture of
an unconjugated protein {e.g, an unconjugated anti-VEGF-A aniibody) and conjugates
thereof. In some embodiments, the conjugates can include 8 protein {(which may or may not
be the same as the uncowugated protein) conjugated to 3 phosphoryicholine-containing
polymer. Insome embodiments, the pH of the formulation can be different from the isoelectric
point {pl) of the unconjugated protein in the formulation such that the formulation 18 not or 13
less turbid.  In some embodiments, the formulation has reduced viscosity compared to a
reference formulation of the conjugated protein (without the unconjugated protein). The
reduced viscosity can improve injectability of the formulation (eg. by a syringe) and/or
handling of the formulation during manufacture. In some embodiments, the composition can
be used for the treatment of certain conditions, such as eve disorders, including retinal vascular

disorders. The formulations, compositions, and methods of the present disclosure can be
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provided for treating any disease or disorder as described herein, and s not necessarily limited
to dhabetic retinogpathy or diabetic macular edema.

[6108] Provided herein in some embodimenis 1s a drug composition {a formulation})
which is a muxture of a protein and a conjngate of that protein and which is a stable solution.
Without being limited by theory, lowering the end concentration of biopolymer while keeping
the amount of the antibody bicactive the same can result in (i} a decrease in solution viscosity
which has many advantages for pharmaceutical manufacturing of drug substance and drug
product, and (1) better handling of the drug for dose preparation and handling in the physician
office, and (11t} easier mjectability into the patient for example in retina, where a needle 1s
mserted into the vitreous of the eye and the syringe plunger is pushed with a maximum force
of the hand, ncluding shorter injection time, reduced force required to drive the plunger down
10 express out the drug, and a narrower needle such as 30G or 29G, a higher dose level with
smaller volume. These properties (1), {it}, and (111} in turn may lower the chances of unwanted
side effects of intravitreal mjection, such as but not limited to contamination of bacteria into
the eye. In some cases, the side effect includes a cataract. Without being himited by theory, a
raixture of unconjugated and conjugated protein can benefit from the duwrect activity of the
protein and a modified activity of the protein as modified by conjugation to a polymer. For
example, an mumediacy of effect of the unconjugated protein at a defined ratio {for example,
20% of the adnunistered antibody} as well as a modified durability of effect of the conjugated
protein at a defined ratio {for example, the remaining 80% of the antibody 13 in 8 comjugated
form) which modified effect can in combination provide a basal effect driven by the conjugated
protemn and a bolus effect driven by the unconjugated antibedy. In some embodiments, the
formulation 1s a clear solution countaming the free (unconjugated) antibody, the antibody
conjugated to the phosphoryicholine polymer, the buffer system and at a particular pH, where
the formulation 15 stable and suttable for drug development, mamufactunng and/or storage.

[0169] In some embodiments, an anti-VEGEF antibody (OG1950) conjugated to a
phosphorylcholine containing biopolymer {(OG1802) which conjugate s called OG1953 can
be formulated at 50 mg/mL by weight of antibody and formulated in sodium phosphate pH 6.5
that 1s clear and stable, and adding a desired amount of the free unconjugated anti-VEGF
antibody (GG1950) to create a solution of 40 mg/mE of conjugate (0G1953) and 10 mg/mL

of OG1950 without adjusting the formulation system as provided herein can result in turbidity.
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In some embodiments, formulations and methods provided herein can provide a clear solution
of the unconjugated and conjugated antibody coformulation.

{6116} Provided herein in some embodiments 15 8 clear and stable “formulation
systemt” of a protein with a phosphorylcholine-biopolymer-conjugated version of that protein,
in which the protein can be sohible and clear and stable and avoids turbidity formation. Also
provided, in some embodiments, 15 a method to reduce the turbidity.

(0111} In some embodiments, a solubility switch can be applied to OG1953 1o
create OG1953 80% + OG1950 20% at a pH 5.0, thereby preventing turbidity that forms at a
pH of 7.5, which 1s at or close to the pl of the protein. In some embodiments, the solubility
switch nvolves the application of pH to control this swiich. In some embodiments, this
solubility switch s applied to OGZ074 to create OG2074 70% + OG2072 30% at pH 5.0, for
ophthalmology (intravitreal) injection or for systemic diseases.

0112} in some embodiments, in ophthalmology where dose volume is about 100
microliters, the concentration of the dose formulation, for OG1953 is for example 50 mg/mL
{as measured by the antibody portion), and the biwoconjugate has durability due to the
conjugated biopolymer, but to improve manufacturability the same amount of protein boactive
(5.0 mg m 100 microhter dose, 1.e. S0 mg/ml in the formulation by weight of antibody ) 1s kept
while ncreasing the relative amount of unconjugsted protein.  For example, in some
ermbodiments, OG1953 15 80% and OG1950 1s 20%:; or OG1953 1s 75% and OG1930 15 25%,;
or OG1953 18 70% and OG1950 18 30%; or OG1953 18 65% and OG1950 138 35%; or OG1953
18 60% and OG1950 is 40%:; or OG1953 15 50% and OG1950 is 30%. In some embodiments,
the pH 1s at 5.0 {without the addition of histidine or sucrose or trehalose} by shifting the pH to
5.0 and adjusting the formulation buffering constituents to acetate from phosphate. In some
embodiments, a high dose formulation with mnproved manufacturability 1s achieved because
of decreased viscosity for drug substance and drug product (vials, prefilled syringes}; improved
usability and dose admumstration (because of decreased viscosity}, improved chinical
immediacy {so improved balance of clinical immediacy of the for example 20% mAb while
retaining clinical durability of the for example 80% mAb-conjugate). In some embodiments,
the composition can be tuned to achieve an optimal viscosity to enable large scalg
manufacturing (of drug substance, of drug product, of pre-filled syringes} and to enable safer

dose handling and preparation {for example by physicians and patients) and to enable safer
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dose admimstration for example injectability requiring lower injection force by the doctor. In
some embodiments, the injection force is less than 10 Newtons, or less than 5 Newtons,
injection time 15 10 seconds or less, or 5 seconds or less, and the injection needle has a bore
size of between 30 gauge and 27 gauge, mcluding 28 gauge or 29 gauge. In some
embodiments, the composition can be tuned to achieve an optimal balance of durability of
clinical effect {a basal activity) and immediacy of clinical effect {a bolus activity}. In some
embodiments, the therapeutics are formulated into a ¢clear solotion with long-term stability.

[8113) Further provided herein are methods for preparing conjugate compositions
of antibodies (of any type of antibody and/or protemn). 1n some embodiments, these methods
allow for lower aggregate formation or hugher efficiency of formation of the desired
composition of antibody and antibody conjugate.

(0114 These and additional embodiments are provided below, following the

definition section.

Terms

[0115] Allterms can have their custorary and ordinary meaning to one of ordinary
skill int the art, in view of the present disclosure. A “neovascular disorder” s a disorder or
disease state characterized by altered, dysregulated or unregulated angiogenesis. Examples of
neovascular disorders mclude neoplastic transformation (e.g., cancer) and ocular neovascular
disorders nchuding diabetic retinopathy and age-related macular degeneration.

[B116] An “ocular neovascular” disorder 1s a disorder characterized by altered,
dysregulated or unregulated angiogenesis in the eye of a patient. Such disorders include optic
disc neovascularization, 1iris neovascularization, retinal neovascularization, choroidal
negvasculanzation, comeal neovascularization, vitreal neovasculanzation, glaucoma, pannus,
pterygium, macular edema, diabetic retinopathy, diabetic macular edema, vascular retinopathy,
retinal  degeneration, uveitis, mflammatory diseases of the reting, and prohiferative
vitreoretinopathy.

(6117} The term “percent composition” refers to the percent amount {in mass or
concentration units) of a component present in a composition. Percent composiiion is
calculated by determining the amount of a component in mass units {e.g, ug} or

concentration units {e.g., mg/mkL}, dividing that amount by the total amount of all components
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in the composition i the corresponding unit, and multiplying by 100, For compositions and
formulations of a conjugate and an uncenjugated protein described herein, the amount of the
unconjugated protein can be divided by the total amount of the protein component in the
solution {excluding the contribution from the polymer component of the conjugate to the mass
of the conjugate) to obtain a percent composition.

[8118] As used herein, “% total molar amount” denotes the proportion {in percent}
of the amount {in moles or a molar concentration) of one component of a composition relative
o the amount{s) {(in moles or a molar concentration} of one or more other component of the
composition, that fogether make up the whole (100%) It is understood that percent
composition and % total molar amount can be converted between each other where the
molecular weight of all of the relevant components i1s known.

[0119] The term antibody includes intact antibodies and binding fragments thereof.
A binding fragment refers to a molecule other than an intact antibody that comprises a portion
of an intact antibody that binds the antigen to which the intact antibody binds., Examples of
binding fragments include Fv, Fab', Fab'-8H, F(ab")2; diabodies; inear antibodies; single-chamn
antibody molecules {e.g , seFv); and multispecific antibodies formed from antibody fragments.
scFv antibodies are described 1o Houston JS. 1991, Methods in Enzymol 203:46-96. In
addition, antibody fragments comprise single cham polypeptides having the characteristics of
a VH domain, namely being able to asserble together with a VL domain, or of a VL. domain,
namely being able to assemble together with a VH domain to a functional antigen binding site
and thereby providing the antigen binding property of full-length antibodies.

[0120] Specific binding of an antibody to its target antigen(s} means an affinity of
at least 10°, 107, 108, 1¢°, or 10 M. Specific binding is detectably higher in magnitude and
distinguishable from non-specific binding occurring to at least one unrelated target. Specific
binding can be the result of formation of bonds between particular functional groups or
particular spatial it {e.g., lock and key type} whereas nonspecific binding s usually the result
of van der Waals forces. Specific binding does not however necessarily mmply that an antibody
or fusion protein binds one and only one target.

(8121 A basic antibody structural unit is a tetramer of subunits. Each tetramer
inciudes two identical pairs of polypeptide chains, each pair having one "light" {about 25 kDa}

and one "heavy" chain {about 50-70 kDa}. The amino-terminal portion of each chain includes
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a variable region of about 100 to 110 or more aming acids primarily responsible for antigen
recognition.  This variable region 1s mitially expressed linked to a cleavable signal peptide.
The variable region without the signal peptide 18 sometimes referred o as a mature variable
region. Thus, for example, a light chain mature variable region means a light chain variable
region without the light chain signal peptide. However, reference to a variable region does not
mean that a signal sequence is necessarily present; and in fact signal sequences are cleaved
once the antibodies or fusion proteins have been expressed and secreted. A pair of heavy and
fight chain variable regions defines a binding region of an antibody. The carboxy-terminal
portion of the light and heavy chains respectively defines light and heavy chain constant
regions. The heavy chain constant region is primaruy responsible for effector function. InlgG
antibodies, the heavy chain constant region s divided into CH1, hinge, CHZ2, and CH3 regions.
The CH1 region binds to the light chaim constant region by disulfide and noncovalent bonding,
The hinge region provides flexibility between the binding and effector regions of an antibody
and also provides sites for intermolecular disulfide bonding between the two heavy chain
constant regions i a tetramer subunit. The CH2 and CH3 regions are the primary site of
effector functions and FeR binding.

[6122] Light chamns are classified as either kappa or lambda. Heavy chains are
classified as garmoma, mu, alpha, delta, or epsilon, and define the antibody's 1sotype as 1gG,
IgM, TgA, IgD and IgFE, respectively. Within light and heavy chains, the vanable and constant
regions are joined by a "J" segment of about 12 or more anuno acids, with the heavy chain also
inciuding a "D" segment of about 10 or more amino acids. {See generally, Fundamental
Immunoclogy (Paul, W, ed, 2nd ed Raven Press, NY., 1989), Ch. 7} {incorporated by
reference n its entirety for all purposes).

[8123] The mature variable regions of each light/heavy chain pawr form the
antibody binding site. Thus, an intact antibody has two bindmg sites, 1e., 1s divalent. Innatural
antibodies, the binding sites are the same. However, bispecific antibodies can be made n
which the two binding sites are different {see, e g, Songsivilai 8§, Lachmann PC. 1990
Bispecific antibody: a tool for diagnosis and treatment of disease. Clin Exp Immunol. 79:315-
321; Kostelny SA, Cole MS, Tso JY. 1992, Formation of bispecific antibody by the use of
leucine zippers. § Immunol. 148: 1547-1553). The variable regions all exhibit the same general

structure of refatively conserved framework regions (FR} joined by three hypervariable
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regions, also called complementarity determining regions or CEBRs. The CDRs from the two
chains of each pair are aligned by the framework regions, enabling binding to a specific
eptiope. From N-terminal to C-terminal, both light and heavy chains comprise the domains
FRI, CDRY, FR2, CDR2, FR3, CDR3 and FR4. For convenience, the variable heavy CDRs
can be referred to as CDRul, CDRu2 and CDRu3; the variable light chain CDRs can be
referred to as CDRuY, CDRL2 and CDRL3. The assignment of aming acids o each domain is
in accordance with the definitions of Kabat EA et al. 1987 and 1991, Sequences of Proteins
of Immunological Interest (National Institutes of Health, Bethesda, MD) or Chothia C, Lesk
AM. 1987, Canonical Structures for the Hypervariable Regions of Immunoglobulins. § Mol
Biol 196:901-917; Chothia C, et al. 1989 Conformations of Immunoglobulin Hypervariable
Regions. Nature 342:877-883. Kabat also provides a widely used numbering convention
{Kabat numbering) in which corresponding residues between different heavy chain variable
regions or between different light chain variable regions are assigned the same number.
Although Kabat numbering can be used for antthody constant regions, EU numbering is more
commonly used, as is the case in this application.  Although specific sequences are provided
for exemplary antibodies disclosed heren, 1t will be appreciated that after expression of protein
chains one to several amino acids at the anino or carboxy terminus of the light and/or heavy
chain, particularly a heavy chain C-terminal lvsine residue, may be missing or derivatized in a
proportion or all of the molecules.

[0124] The term "epitope” refers to a site on an antigen to which an antibody or
extraceliular trap segment binds.  An epitope on a protein can be formed from contiguous
amino acids or noncontiguous amino acids juxtaposed by tertiary folding of one or more
proteins. Epitopes formed from contiguous ammno acids (alse known as linear epitopes} are
typrcally retamned on exposure to denaturing solvents whereas epitopes formed by tertiary
folding {also known as conformational epitopes) are typically lost on treatment with denaturing
solvents. An epitope typically includes at least 3, and more usually, at least 5 or 8-10 amino
acids nt a unique spatial conformation. Methods of determining spatial conformation of
epitopes include, for example, x-ray crystallography and 2-dimensional nuclear magnetic
resonance. See, e.g., Epitope Mapping Protocols, in Methods in Molecular Biology, Vol 66,

Glenn E. Morris, Ed. (1996}
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[0125] Antibodies that recognize the same or overlapping epitopes can be
identified in a simple immunoassay showing the ability of one antibody o compete with the
binding of another antibody 0 a target antigen. The epitope of an antibody can also be defined
by Xeray crystaliography of the antibody {(or Fab fragment) bound to 1ts antigen to identify
contact residues.

[8126] Alternatively, two antibodies have the same epitope if all amine acid
mutations in the antigen that reduce or eliminate binding of one antibody reduce or eliminaie
binding of the other. Two antibodies have overlapping epiiopes if some amino acid mutations
that reduce or eliminate binding of one antibody reduce or eliminate binding of the other.

(8127 Competition between antibodies is determuned by an assay in which an
antibody under test inhibits specific binding of a reference antibody to a common antigen (see,
e.g., Junghans et al., Cancer Res. 50: 1495, 1990). A test antibody competes with a reference
antibody if an excess of a test antibody {e.g, at least 2x, 5x, 10x, 20x or [00x) inhibits binding
of the reference antibody by at least 30%. In some embodiments the test antibody mhibits
binding of the reference antibody by 73%, 90%, or 99% as measured in a competitive binding
assay. Antibodies identified by competition assay (competing antibodies) include antibodies
binding to the same epitope a3 the reference antibody and antibodies binding to an adjacent
epttope sufficiently proximal to the epitope bound by the reference antibody for steric
hindrance to occur

[0128] The term “conjugate” refers to a protein covalently linked to a polymer. In
some embodiments, the protein s an antibody.

[8129] As used heremn “unconjugated” and “free” with reference to a protein or
antibody are used interchangeably to denote the protein or antibody that 1s not conjugated to a
polymer {e.g., not conjugated to a phosphorylcholine-containing polymer).

[6130] The term “isotype” refers 1o a distinet class of antibody identifiable by the
structure of s heavy chain, with each class differing in the (1) structure of the antibody’s
hinge, (2} sequence {and thus domains}, and {3) valency.

[6131] As used herein, “VEGF Trap” or similar term denotes the VEGF binding
domains {e.g., VEGFR1 domain 2, VEGFRZ domain 3). This fragment allows for the protein
to work as a VEGF trap, preventing VEGF from binding to cellularly expressed VEGF

receptors. An example of this sequence can be found in Table 0.5. In some embodiments, the

-31-



WO 2024/254281 PCT/US2024/032770

VEGF Trap only includes YVEGFRY domain 2, VEGFR2 domain 3. Various embodiments of
Trap proteins are known in the art and can be found, for example in U.S. Pub No.
20150376271, the entirety of which, with respect to various VEGF Trap embodiments {which
are YEGFR proteins or fragments thereof} and fusions thereof, i3 incorporated herein by
reference. In some embodiments, the term “VEGF Trap” or similar term refers to a full length
extracellular region or any portion thereof, or combination of portions from different VEGF
receptors that can antagonize signaling between at least one VEGY and VEGFR.

[8132] The term "patient” includes human and other mammalian subjects that
recetve etther prophylactic or therapeutic treatment. In some embodiments, the patient is a
human patient.

[8133] For purposes of classifying amino acids substitutions as conservative or
nonconservative, amino acids are grouped as follows: Group I (hydrophobic side chains): met,
ala, val, leu, ile; Group H {neutral hydrophilic side chains): cys, ser, thr; Group HI (acidic side
chains): asp, glu; Group IV (basic side chains): asn, gin, his, lys, arg; Group V {(residues
mnfluencing chain onientation): gly, pro; and Group VI {aromatic side chains): trp, tyr, phe.
Conservative substitutions involve substitutions between aming acids 1n the same class. Non-
conservative substitutions constifute exchanging a member of one of these classes for a
member of another.

[0134] Percentage sequence wdentities are determuned with antibody sequences
maximally aligned by the Kabat numbering convention for a variable region or EU numbering
for a constant region.  After alignment, if a subject antibody region {(e.g., the entire mature
variable region of a heavy or light chan) 1s being compared with the same region of a reference
antibody, the percentage sequence 1dentity between the subject and reference antibody regions
is the number of positions occupted by the same amino acid in both the subject and reference
antibody region divided by the total number of aligned positions of the two regions, with gaps
not counted, multiplied by 100 to convert to percentage.  Sequence wdentities of other
sequences can be determingd by aligning sequences using algorithms, such as BESTFIT,
FASTA, and TFASTA in the Wisconsin Genetics Software Package Release 7.0, Genetics
Computer Group, 575 Science Dr, Madison, WI, using default gap parameters, or by
inspeciion, and the best alignment {(i.e., resulting 1n the hghest percentage of sequence

similarity over a comparison window}. Percentage of sequence identity is calculated by
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comparing two optimally aligned sequences over a window of comparison, determining the
number of positions at which the identical residues occurs in both sequences to yield the
number of matched positions, dividing the number of matched positions by the total number
of positions in the window of comparison (i.¢., the window size}, and multiplying the result by
100 to yield the percentage of sequence identity.

[8135] Compositions or methods "comprising” one or more recited elements may
include other elements not specifically recited. For example, a composition that comprises an
antibody may contain the antibody alone or in combination with other ingredients, such as an
antibody conjugate. Compositions can comprise a conjugated antibody and an unconjugated
antibody.

[8136] The term "antibody-dependent cellular cytotoxicity", or ADCC, 15 a
mechanism for mducing cell death that depends upon the interaciion of antibody-coated target
cells {1.e., cells with bound antibody) with immune cells possessing lytic activity {also referred
1o as effector cells). Such effector cells include natural killer cells, monocytes/macrophages
and neutrophils. ADCC s triggered by interactions between the Fe region of an antibody bound
1o a cell and Fey receptors, particularly FoyRI and FoyRIH, onimmune effector cells such as
neutrophils, macrophages and natural killer cells. The target cell 1s eliminated by phagocytosis
or lysis, depending on the type of mediating effector cell. Death of the antibody-~coated target
cell oceurs as a result of effector cell activity.

(01371 The term opsomization also known as "antibody-dependent cellular
phagocytosis®, or ADCP, refers to the process by which antibody-~coated cells are internalized,
either in whole or in part, by phagocytic immune cells {e.g., macrophages, neutrophils and
dendritic cells) that bind 1o an immunoglobulin Fe region.

[8138] The term "complement-dependent cytotoxicity™ or CDC refers to a
mechanism for inducing cell death m which an Fo effector domain(s} of a target-bound
antibody activaies a series of enzymatic reactions culminating i the formation of holes m the
target cell membrane. Typically, antigen-antibody complexes such as those on antibody-
coated target cells bind and activate complement component Clg which in tarn activates the
complement cascade feading to target cell death. Activation of complement may also result in
deposition of complement components on the target cell surface that facilitate ADCC by

binding complement receptors (e.g., CR3) on leukocytes.
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[6139] A humanized antibody is a genetically engineered antibody in which the
CDRs from a non-human “donor” antibody are grafted into human "acceptor” antibody
sequences {see, e.g., Queen, US 5,530,101 and 5,585,089, Winter, US 5,225,539, Carter, US
6,407,213, Adair, US 5,859,205 6,881,557, Foote, US 6,881 557). The acceptor antibody
sequences can be, for example, a mature human antibody sequence, a composite of such
sequences, a consensus sequence of human antibody sequences, or a germline region sequence.
Thus, a humanized antibody 1s an antibody having some or all CDRs entirely or substantially
from a donor antibody and variable region framework sequences and constant regions, if
present, entirely or substantially from human antibody sequences. Similarly a humanized
heavy chain has at least one, two and usually all three CDRs entirely or substantially from a
donor antibody heavy chain, and 2 heavy chain variable region framework sequence and heavy
chain constant region, if present, substantially from human heavy chain variable region
framework and constant region sequences. Similarly a humanized light chain has at least one,
two and usually all three CDRs entirely or substantially from a donor antibody light chain, and
a hight chain vaniable region framework sequence and light chain constant region, if present,
substantially from human light chain variable region framework and constant region
sequences. Other than nanobodies and dAbs, a humanized antibody comprises a humanized
heavy cham and a humanized light chain. A CDR in a humanized antibody 1s substantially
from a corresponding CDR 10 a non-human antibody when at least 85%, 90%, 93% or 1060%
of corresponding residues {as defined by Kabat} are identical between the respective CDRs,
The variable region framework sequences of an antibody chain or the constant region of an
antibody chain are substantially from a human varable region framework sequence or human
constant region respectively when at least 85, 90, 95 or 100% of corresponding residues
defined by Kabat are identical.

[8140] Although humanized antibodies often incorporate all six CDRs {which can
be as defined by Kabat) from a mouse antibody, they can also be made with less than all CDRs
{e.g., atleast 3, 4, or 5 CDRs from a mouse antibody ) (e.g., De Pascalis R, Fwahashi M, Tamura
M, et al 2002, Grafting “Abbreviated” Complementary-Determining Regions Containing
Specificity-Determining  Residues Hssential for Ligand Contact to Engineer a Less
Immunogenic Humanized Moncclonal Antibody. I Immunol 169:3076-3084; Vados FFE,

Adams CW, Breece TN, Presta LG, de Vos AM, Sidhy, 88, 2002, Comprehensive functional
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maps of the antigen-binding site of an anti-ErbB2 antibody obtamned with shotgun scanning
mutagenesis. J Mol Bigl 320: 415-428; Twahashi M, Milenic DE, Padlan EA, et al. 1999
CDR substitutions of a humanized monoclonal antibody (CC49). Contributions of mdividual
CDRs to antigen binding and mmmunogenicity. Mol Immuneol. 36:1079-1091; Tamura M,
Milenic DE, fwahasht M, et al. 2000 Structural correlates of an anticarcinoma antibody:
Identification of specificity-determining regions (8DRs} and development of a minimally
immunogenic antibody variant by retention of SDRs only. J Immunol. 164:1432-1441),

[8141) A chimeric antibody is an antibody in which the mature variable regions of
light and heavy chains of a non-human antibody {e.g., a mouse} are combined with human light
and heavy chain constant regions. Such antibodies substantially or entirely retain the binding
specificity of the mouse antibody and are about two-thirds human sequence.

[0142] A veneered antibody 15 a type of humanized antibody that retains some and
usually all of the CDRs and some of the non-human variable region framework residues of a
non-human antibody but replaces other variable region framework residues that may contribute
to B~ or T-cell epitopes, for example exposed residues (Padlan EA. 1991, A possible procedure
for reducing the mmunogemcity of antibody vatiable domains while preserving their ligand-
binding properties. Mol Immunol. 28:483-98) with residues from the corresponding positions
of a human antibody sequence. The result 13 an antibody 1 which the CDRs are entirely or
substantially from a non-human antibody and the variable region frameworks of the non-
human antibody are made more human-like by the substitutions. A human antibody can be
isolated from a human, or otherwise result from expression of human mmunoglobulin genes
{e.g., n & transgenic mouse, in vitro or by phage display). Methods for producing human
antibodies include the trioma method of Ostberg L, Pursch E. 1983, Human x {(mouse x hurnan)
hybridomas stably producing human antibodies. Hybridoma 2:361-367; Ostberg, U S, Patent
No. 4,634,664, and Engleman et al | US Patent 4,634,666, use of transgenic mice including
human mmunoglobulin genes {(see, e.g., Lonberg et al,, W093/12227 (1993}, 1S 5,877,397,
US 5,874,299 US 5,814,318, US 5,789,650, US 5,770,429, US 5,661,016, US 5,633,425 US
5,625,126, US 35,569,825, US 5545806, Nature 148, 1547-1553 (1994), Nature
Biotechnology 14, 826 (1996}, Kucherlapati, WO 91/10741 (1991} and phage display methods
(see, .e.g Dower etal, WO 91/17271 and MeCafferty etal, WO 92/01047, US 5,877,218, US
5,871,907, US 5,858,657, 1S 5,837,242, US 5,733,743 and US 5,565,332,
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[6143] “Polymer” refers to a series of monomer groups linked together. A polymer
is composed of multiple units of a single monomer {a homopolymer) or different monomers (a
heteropolymer). High MW polymers are prepared from monomers that include, but are not
limited to, acrylates, methacrylates, acrylamides, methacrylamides, styrenes, vinyipyridine,
vinvipyrrolidone and vinyl esters such as vinyl acetate.  Additional monomers are useful in
high MW polymers . When two different monomers are used, the two monomers are called
“comonomers,” meaning that the different monomers are copolymerized to form a single
polymer. In some embodiments, one monomer is a phosphoryicholine-containing monomer,
and a second comonomer 5 a different comonomer with a different pendant group chemistry
{for example a click chemistry to be a reactive group / recipient of a chemical reaction to be
comugated, for example, to a small molecule bioactive or to a chemical linker). The polymer
can be linear or branched. When the polymer is branched, each polymer chain s referred to
as a “polymer arm.” The end of the polymer arm linked to the initiator moiety is the proximal
end, and the growing-chain end of the polymer arm is the distal end. On the growing chain-
end of the polymer arm, the polymer arm end group can be the radical scavenger, or ancther
group.

0144 “Tmtiator” refers to a compound capable of mitiating a polymerization using
monomers of comonomers.  The polymerization can be a conventional free radical
polymerization ot a controlled/ hving” radical polymerization, such as Atom Transter Radical
Polymerization  {ATRP), Reversible Addiion-Fragmentation-Ternunation  {RAFT)
polymerization or nitroxide mediated polymerization (NMP). The polymerization can be a
“pseuds” controlled polymerization, such as degenerative transfer. When the inttiator is
suitable for ATRP, it contains a labile bond which can be homolytically cleaved 1o form an
mitiator fragment, I, being a radical capable of mitiating a radical polymerization, and a radical
scavenger, [', which reacts with the radical of the growing polymer chain to reversibly
termunate the polymerization. The radical scavenger I' 1s typically a halogen, but can also be
an organic moiety, such as a nitrife. In some embodiments | the initiator contains one of more
2-bromoiscbutyrate groups as sites for polymerization via ATRP.

[0145] A “chemical linker” refers to a chemical motety that links two groups
together, such as a half-life extending motety and a protein. The linker can be cleavable or

non-cleavable. Cleavable linkers can be hydrolyzable, enzymatically cleavable, pH sensitive,

-36-



WO 2024/254281 PCT/US2024/032770

photolabile, or disulfide linkers, among others. Other linkers include homobifunctional and
heterobifunctional linkers. A “linking group” is a functional group capable of forming a
covalent linkage consisting of one or more bonds to a bicactive agent. Non-Himiting examples
inciude those illustrated in Table T of WO2013059137 (incorporated by reference).

[0146] The term "reactive group"” refers 0 a group that is capable of reacting with
another chemical group to form a covalent bond, i.e 15 covalently reactive under suitable
reaction conditions, and generally represents a point of attachment for another substance. The
reactive group is a motety, such as maleimide or succiimidyl ester, 15 capable of chemically
reacting with a functional group on a different motety to form a covalent linkage. Reactive
groups generally include nucleophiles, electrophiles and photoactivatable groups.

(0147} “Phosphorylcholine,” also denoted as “PC,” refers to the following:
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where * denotes the point of attachment. The phosphorylchohne 1s a zwitterionic group and
nciudes salts (such as mwner salts), and protonated and deprotonated forms thereof

[0148] “Phosphoryicholine containing polymer” 15 a polymer that contams
phosphoryicholine.  “Zwitterion containing polymer” refers to a polymer that contains a
Fwitierion.

[6149] Poly{acryloyloxyethyl phosphoryicholine) containing polymer refers to a
polymer containing 2-(acrvioyloxyjethyi-2-(tnmethylammomum)ethy! phosphate (HEA-PC
shown below in Example 6) a3 monomer.

[0156] Poly{methacryloyloxyethyi phosphoryicholing) containing polymer refers
to a polymer containing 2-{methacrylovlioxy)ethyl-2-(trimethylammonium)ethyl phosphate

(HEMA-PC or MPC) as monomer (see below):
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[0151] As used herein, “MPC” and “HEMA-PC” are interchangeable.

[8152] “Molecular weight” in the context of the polymer can be expressed as erther
anumber average molecular weight, or a weight average molecular weight or a peak roolecular
weight. Unless otherwise indicated, all references to molecular weight heretn refer to the peak
molecular weight. These molecular weight determinations, sumber average (Mu), weight
average (Mw} and peak {(Mp), can be measured using size exclusion chromatography or other
liquid chromatography techniques. Other methods for measuring molecular weight values can
also be used, such as the use of endgroup analysis or the measurement of colligative properties
{e.g., freezing pownt depression, boiling point elevation, or osmotic pressure) to determine
number average molecular weight, or the use of light scattering techniques, ultracentrifugation
or viscometry to determine weight average molecular weight. In some emboduments, the
molecular weight 15 measured by SEC-MALS (size exclusion chromatography — multi angle
light scattering). In some embodiments, the multi-angle hight scattermg includes 18-angle
MALS. Insome embodiments, the multi-angle light scattermg includes 3-angle and 18-angle
MALS. Insome embodiments, the polymeric reagents are typically polydisperse {i.e., number
average molecular weight and weight average molecular weight of the polymers are not equal),
and can possess low polydispersity values of, for example, less than about 1.5, as judged, for
example, by the PDI value derived from the SEC-MALS measurement. In some embodiments,
the polydispersities (PDI) are in the range of about 1.4 to about 1.2, In some embodiments the

PDI is less than about 1.15, 1.10, 1.05, or 1.03.
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[8153] The phrase “a” or “an” entity refers to one or more of that entity; for
example, a compound refers to one or more compounds or at least one compound.  As such,
the terms “a” {or “an”}, “one or more”, and “at least one” can be used interchangeably hereimn.

[0834] “About” means variation one might see in measurements taken among
different instruments, samples, and sample preparations.

[0155] “Protected,” “protected form,” “protecting group” and “protective group”
refer to the presence of a group {(f.e., the protecting group) that prevents or blocks reaction of
a particular chemically reactive functional group in a molecule under certain reaction
conditions, Protecting groups vary depending upon the type of chemically reactive group
being protected as well as the reaction conditions to be employed and the presence of additional
reactive or protecting groups in the molecule, if any. Suitable protecting groups include those
such as found in the treatise by Greene et al, “Protective Groups In Organic Synthesis,” 3¢
Edition, John Wiley and Sons, Inc., New York, 1999

[8156] “Alkyl” refers to a straight or branched, saturated, aliphatic radical having
the number of carbon atoms indicated. For example, C1-Cs alkyl includes, but 1s not himited
o, methyl, ethyl, propyl, 1sopropyl, butyl, sobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,
hexyl, etc. Other atkyl groups include, but are not hmuted to heptyl, octyl, nonyl, decyl, ete.
Alkyl can include any number of carbons, such as 1-2, 1-3, 1-4, 1-5, 1-6, 1-7, 1-§, 1-9, 1-1Q,
2-3, 2~4, 2-5,2-6, 3-4, 3-5, 3-6, 4-5, 4-6 and 5-6. The alkyl group s typically monovalent, but
can be divalent, such as when the alkyl group hinks two moteties together.

[8157] The term “lower” referred to above and heremafter in connection with
orgamc radicals or compounds respectively defines a compound or radical which can be
branched or unbranched with up to and ncluding 7 or up to and including 4 and (as
unbranched} one or two carbon atoms.

[8158] “Alkylene” refers to an alkyl group, as defined above, linking at least two
other groups, i.¢., a divalent hydrocarbon radical. The two moieties linked to the alkylene can
be linked to the same atom or different atoms of the alkylene. For mstance, a straight chain
alkylene can be the bivalent radical of -(CHz), where nis 1, 2, 3, 4, 5 or 6. Alkvlene groups
mciude, but are not limuted to, methvlene, ethylene, propylene, isopropylene, butvlene,

isobutylene, sec-butylene, pentylene and hexylene.
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[6159] Substituents for the alky! and heteroalityl radicals (including those groups
often referred to as alkylene, alkenyl, hetercalkylene, hetercalkenyl, alkynyl, eyclealkyl,
heterocycloalkyl, cycleoalkenyl, and heterocycloalkenyly can be a variety of groups selected
from: -, =), =NR,
=N-OR’, -NR’R”, -8R, -halogen, -SiRCRVR™, -OC{OR’, -C{OIR’, -COR’, -CONR’R”, -
OCOINR’R?, -NRVCOWR, -NR-CONRTR” ) -NRPC(ORR’, -NH-C{NHz)=NH, -NR"{{
NHzp=NH, -NH-C(NHz)=NR’, -S(O)R’, -S{ORR’, -S{ORNR'R”, -CN and -NOz in a number
ranging from zero to (2m’+1), where mt’ is the total number of carbon atoms in such radical.
R’, R” and R” each independently refer to hydrogen, unsubstituted {Ci-Csjalkyl and
heteroalkyl, unsubstituted aryl, aryl substituted with 1-3 halogens, unsubstituted alkyl, alkoxy
or thicalkoxy groups, or aryi-{(Ci-Calalkyl groups. When R and R” are attached to the same
nitrogen atom, they can be combined with the mitrogen atom to form a S-, &, or 7-membered
ring. For example, -NR'R” is meant to include 1-pyrrolidinyl and 4-morpholinyl. The term
“alkyl” includes groups such as halealkyl {(e.g, -CF: and -CH2CF5) and acyl
{e.g, -C{O)CHs, -C{O)CF;, -C{O)CH0CH;, and the hike).  In some embodiments, the
substituted alkyi and heteroalkyl groups have from 1 to 4 substituents. In some embodiments,
the substituted alky! and hetercalkyl groups have 1, 2 or 3 substituents. Exceptions are those
perhalo alkyl groups {e.g., pertafluoroethyl and the like} .

[#1640] Substituents tor the alkyl and heteroalkyl radicals (including those groups
often referred to as alkylene, alkenvl, hetercalkylene, hetercalkenyl, alkyuyl, cycloalkyl
heterccycloalkyl, cycloalkenyl, and heterocycloalkenyl) can be one or more of a variety of
aroups selected from, but not fimited 10! -OR’, =3, =NR,
=N-QOR’, -NR'R”, -SR’, -halogen, -SiR'R"R™’, -QC(OIR’, -C{(IHR’, -CORR’, -CONR'R”, -O
CONR'R”, -NR'C(OR’, -NR-C{OINR"R”", -NR*CQ(O)R’, -NR-C(NR'R"R}=NR"”, -N
R-CINRIR7pE=NR7, -S{OIR’, -8(0 )R, -S{ORNRR”, -NRSO:R’, ~CN and -NQO2 in a number
ranging from zero to (Zm’-+1), where m’ 13 the total number of carbon atoms in such radical.
R’, R”, R and R each independently refer to hydrogen, substituted or unsubstituted
heteroalleyl, substituted or unsubstituted arvi e.g., aryl substituted with 1-3 halogens,
substituted or unsubstituted atkyl, alkoxy or thicalkoxy groups, or arylalkyl groups. Whena
compound includes more than one R group, for example, each of the R groups s independently

selected as are each R°, R”, R™ and R™” groups when more than one of these groups is present.

-4(}-



WO 2024/254281 PCT/US2024/032770

When R* and R” are attached to the same nitrogen atom, they can be combined with the
nitrogen atom to form a 5-, 6-, or 7-membered ring. For example, -NR'R” is meant to include,
but not be himited to, 1-pyrrolidinyl and 4-morpholinyl.  From the above discussion of
substituents, one of skill in the art will understand that the term “alky!” is meant to include
groups including carbon atoms bound to groups other than hydrogen groups, such as haloalkyl
{e.g., -CFs and ~CH:CF3) and acyl {e.g., -C{CYCH:, -C(O)YCF:, -C{OYTHOCH;, and the tike).

[8161] “Alkoxy” refers to an alky! group having an oxygen atom that either
connects the alkoxy group to the point of attachment or is linked to two carbons of the alkoxy
group. Alkoxy groups include, for example, methoxy, ethoxy, propoxy, iso-propoxy, butoxy,
2-butoxy, 1so-butoxy, sec-butoxy, tert-butoxy, pentoxy, hexoxy, etc. The alkoxy groups can
be further substituted with a variety of substituents described within. For example, the alkoxy
groups can be substituted with halogens to form a “halo-alkoxy” group.

0162} “Carboxyalkyl” means an alky! group {as defined herein) substituted with a
carboxy group. The term “carboxycycloalkyl” means a cycloalkyl group (as defined herein)
substituted with a carboxy group. The term alkoxyalkyl means an alkyl group {(as defined
herein) substituted with an alkoxy group. The term “carboxy” emploved heremn refers 1o
carboxylic acids and thewr esters.

[0163] “Haloalkyl” rvefers to alkyl as defined above where some or all of the
hydrogen atorms are substituted with halogen atoms. Halogen (halo) represents chloro or fluoro
but may also be bromo or 1odo. For example, haloalkyvl includes trifhuoromethyl, fluoromethyl,
1,2,3,4,5-pentafluoro-phenyl, ete. The term “perfluore” defines a compound or radical which
has all available hydrogens that are replaced with fluorine. For example, perfluorophenyl
refers to 1,2,3.4,S-pentafluorophenyl, perfluoromethyl refers to 1,1, 1-trifluoromethyl, and
perfluoromethoxy refers to 1,1, T-influoromethoxy.

[8164] “Fluoro-substituted alkyl” refers to an alkyl group where one, some, or all
hydrogen atoms have been replaced by fluorine.

[0165] “Cytokine” is a member of a group of protern signaling molecules that may
participate in celi-cell communication in immune and inflammatory responses. Cytokines are

typically small, water-soluble glvcoproteins that have a mass of about 8-35 kDa.
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[8166] “Cycloatkyl” refers to a cyclic hydrocarbon group that contains from about
3 to 12, from 3 to 10, or from 3 to 7 endocyclic carbon atoms. Cycloalkyl groups mclude
fused, bridged and spiro ring structures.

[0167] “Endocyclic” refers to an atom or group of atoms which comprise part of a
cyclic ring structure.

[8168] “Exocyclic” refers to an atom or group of atoms which are attached but do
not define the cyelic ring structure.

[0169] “Cyelic alkyl ether” refers to a 4 or § member cyelic alkyvl group having 3
or 4 endocyclic carbon atoms and 1 endocyclic oxygen or sulfur atom {(e.g., oxetane, thietane,
tetrahydrofuran, tetrahydrothiophene); or a 6 to 7 member cyclic alky! group having 1 or 2
endocyclic oxygen or sulfur atoms (eg, tetrahydropyran, 1,3-dioxane, 1,4-dioxane,
tetrahydrothiopyran, 1,3-dithiane, 1 4-dithiane, 1,4-oxathiane).

(01761 “Alkeny!l” refers to either a straight chain or branched hydrocarbon of 2 to
& carbon atoms, having at least one double bond. Examples of alkeny! groups include, but are
not hinuted to, vinyl, propenyl, isopropenyl, T-butenyl, 2-butenvl, sobutenyl, butadieny],
I-pentenyl, 2-pentenyl, 1sopentenyl, 1.3-pentadienyl, 1,4-pentadienyl, 1-hexenyl, 2-hexenyl,
3-hexenyl,  1,3-hexadienyl, 1,4-hexadienyl, 1,5-hexadienyl, 2,4-hexadienyl, or
1,3,5-hexatrienyl. Alkenyl groups can also have from 210 3,2t04, 210 5,314,310 35,3 to0
6,4t 3, 410 6 and 5 to 6 carbons. The alkenvl group s typically monovalent, but can be
divalent, such as when the alkenyl group links two moieties together.

[8171] “Alkenylene” refers to an alkenyl group, as defined above, linking at least
two other groups, e, a divalent hvdrocarbon radical.  The two moteties linked to the
atkenylene can be linked to the same atom or different atoms of the alkenylene. Alkenylene
groups include, but are not limited to, ethenylene, propenylene, sopropenylene, butenylene,
isobutenylene, sec-butenylene, pentenylene and hexenylene.

[8872] “Alkynyl” refers to etther a straight chain or branched hydrocarbon of 2 1o
& carbon atoms, having at least one iriple bond. Examples of alkynyl groups include, but are
not limited to, acetylenyl, propynyl, 1-butynyvl, 2-butynyl, isobutynyl, sec-butynyl, buiadivnyl,
1-pentynyl, 2-pentynyl, isopentynyl, 1 3-pentadiyayl, 1 4-pentadiyayl, 1-hexynyl, 2-hexynyl,
3-hexvnyl,  1,3-hexadiynyl, 1,4-hexadivavl, 15-hexadiynvi, 24-hexadiynvl, or

1,3,5-hexatriynyl. Alkynyl groups canalsohave from 2103, 2104, 210 5, 3t04, 310 5, 3 to
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6,410 5, 41t06and5 to 6 carbons. The alkynyl group is typically monovalent, but can be
divalent, such as when the alkynyl group hinks two moieties together.

[8173] “Alkynylene” refers to an alkynyvi group, as defined above, linking at least
two other groups, ie., a divalent hydrocarbon radical. The two moieties linked to the
allynylene can be linked to the same atom or different atoms of the alkynvlene. Alkynviene
eroups include, but are not limited to, ethynylene, propynylene, butynylene, sec-butynviene,
pentynylene and hexynylene.

[8174] “Cycloalkyl” refers to a saturated or partially unsaturated, monocyclic,
fused bicyclic or bridged polycyclic ring assembly containing from 3 to 12 ring atoms, or the
number of atoms indicated. Monocyclic rings include, for example, cvclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, and cyelooctyl. Bicyelic and polvevclic rings include, for example,
norbornane, decahydronaphthalene and adamantane. For example, Cascycloalkyl includes
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyvclooctyl, and norbornane.

[8175) “Cycloalkylene” refers to a cycloalkyl geroup, as defined above, linking at
least two other groups, f.e., a divalent hydrocarbon radical. The two moieties Iinked to the
cycloalkylene can be linked to the same atom or different atoms of the cycloalkylene.
Cycloalkylene groups mclude, but are not limited to, cyclopropylene, cyclobutylene,
cyclopentylene, cyclohexylene, and cyclooctylene.

[0176] “Heterocycloalkyl” refers to a ring system having from 3 ring members to
about 20 ring members and from 1 to about 5 heteroatoms such as N, O and 8. Additional
hetercatoms can also be useful, including, bet not limited to, B, Al, Siand P. The heteroatoms
can also be oxidized, such as, but not limited to, -8{0}- and -S(O)z-. For example, heterocycle
inciudes, but is wvot hmited to, tetrahydrofuranyl, tetrahydrothiophenyl, morpholing,
pyrrolidinyl, pyrrobinyl, imidazolidmyl, mudazohnyl, pyrazohdinyl, pyrazolinyl, piperazinyl,
piperidinyl, indolinyl, quinuchidinyl and 1,4-dioxa-8-aza~-spirof4. 5{dec-8-y1.

[0377] “Heterocycloalkylene” refers to 8 heterocyclalkyl group, as defined above,
linking at least two other groups. The two moteties linked to the heterocycloalliylene can be
linked to the same atom or different atoms of the heterocycloalkylene.

[8178] “Aryl” refers to a monocyclic or fused bicyclic, tricyclic or greater, aromatic
ring assembly containing 6 to 16 ring carbon atoms. For example, aryl may be phenyl, benzyl

or naphthyl. “Arylene” means a divalent radical derived from an aryl group. Aryl groups can
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be mono-, di- or tri-substituied by one, two or three radicals selected from alkyl, alkoxy, aryl,
hiydroxy, halogen, cyano, amino, aminc-alkyl, trifluoromethyl, alkylenedioxy and
oxy-Ca-Cs-alkyvlene; all of which are optionally further substituted, for instance as hereinbefore
defined; or 1- or 2-naphthyl; or 1- or Z-phenanthrenyl.  Alkylenedioxy is a divalent substitute
attached to two adjacent carbon atoms of phenvl, e g methylenedioxy or ethylenedioxy.
Oxy-Ca-Ca-alkylene is also a divalent substituent attached to two adjacent carbon atoms of
phenvl, e.g. oxyethylene or oxypropylene. An example for oxy- (2-Cs-alkylene-phenyl is
2,3-dihydrobenzofuran-5-yi

(0179 in some embodiments the aryl s naphthyl, phenyl or phenyl mono- or
disubstituted by alkoxy, phenyl, halogen, alkyl or trifluoromethyl, especially phenyl or
phenyl-mono- or disubstituted by alkoxy, halegen or trifluoromethyl, and in particular phenyl.

[018¢] Examples of substituted phenyl groups as R are, e.g 4-chlorophen-1-vl,
3 4-dichlorophen-1-vi, 4-methoxyphen-1-vl, 4-methylphen-1-yl, 4-aminomethylphen-1-yi,
4-methoxvethylaminomethylphen-1-vl, 4-hydroxyethylaminomethyiphen-1-yl,
4-hydroxyethyl-(roethyl}-aminomethyiphen-1-yi, 3-ammnomethylphen-1-v1,

4-N-acetylaminomethylphen-1-y], 4-ammophen-1-yl, 3-aminophen-1-yl, 2-amivophen-~1-yi,

4-phenyil-phen-1-vi, 4-(imidazol-1-yh-phenyl, 4-(imidazol-1-ylmethyl}-phen-1-yl,
4-(roorpholin-1-vl}-phen-1-yl, 4-(morpholin-l-ylmethyl)-phen-1-vi,
4-{2~-methoxyethvlaminomethyl}-phen-1-yl and 4~(pyrrolidin-1-ylmethy}-phen-1-yl,

4-(thophenyli-phen-1-yi, 4-(3-thiophenyl}-phen-t-yl, 4-(4-methylpiperazin-1-y}-phen-1-yl,
and 4-{piperidiny}-phenyl and 4-{pyridiny}-phenyl optionally substituted in the heterocychic
ring.

[8181] “Arylene” refers to an aryl group, as defined above, linking at least two
other groups. The two maoeties linked to the arylene are linked to different atoms of the
arylene. Aryiene groups inclode, but are not limited to, phenylene.

[0182] “Arylene-oxy” refers 1o an arylene group, as defined above, where one of
the moieties linked to the arylene is linked through an oxygen atom. Arylene-oxy groups
inciude, but are not limited to, phenviene-oxy.

[0183] Somilarly, substituents for the aryl and hetercaryl groups are varied and are
selected

from: -halogen, -OR’, -OC{OR’, -NR’R”, -SR’, -R’, -CN, NGy, -CO:R’, -CONR’R”, -C(C
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R, ~OC{ONR'R”, NRC(O)R, SNRPC(O)R,
SNR-CHOINR'R™, -NH-C{NH2)=NH, -NR’C(NHz)=NH, -NH-C(NH2)=NR’, -S{OIR’, -5(
ORR’, -S{ORNR’R”, N3, -CH(Ph), perflooro{Ci-Calalkoxy, and perfluoro{Ci-Cajalkyi, ina
number ranging from zero to the total number of open valences on the aromatic ring systeny,
and where R’, R” and R are independently selected from hydrogen, (Ci-Celalkyl and
hetercalkyl, unsubstituted aryl and heteroaryl, (unsubstituted aryl}-(Ci-Calalkyl, and
(unsubstituted aryvDoxy-{Ci-Cajalkyl.

[8184] Two of the substituents on adjacent atoms of the aryl or heteroaryl ring may
optionally be replaced with a substituent of the formula -T-C{O(CHz)y-U-, wherein Tand U
are independently -NH-, -O-, -CHo- or a single bond, and g i1s an integer of from O to 2.
Alternatively, two of the substituents on adjacent atoms of the aryl or heteroaryi ring may
optionally be replaced with a substituent of the formula -A-(CHz2)-B-, wherein A and B are
independently -CHa-, -O-, -NH-, -8~ -S8{O}-, -S{O¥h-, -S{ORNR’- or a single bond, and ris an
mteger of from 1 t0 3. One of the single bonds of the new ring so formed may optionally be
replaced with a double bond. Alternatively, two of the substituents on adjacent atoms of the
artyl or Theteroaryl ring may optionally be veplaced with a substituent of the
formula -(CHz}e-X~{CHzy-, where s and t are independently integers of from 0 10 3, and X
is  -0-, -NR'-, -8-, -8{0), -S(Ok-, or -S{ORNR’- The substituent R’
n -NR~ and -S{0):NR’- is selected from hydrogen or unsubstituted (Ci-Caalkyl

[0185] “Heteroaryl” refers to 2 monocyelic or fused bicychic or tricyclic aromatic
ring assembly contaiming 5 to 16 ring atoms, where from 1 to 4 of the ring atoms are a
heteroatom each N, O or 8§ For example, heteroaryl includes pyridyl, indolyl, mdazolyl,
quinoxalinyl, quinolinyl, isoguinchinyl, benzothienyl, benzofuranyl, furanyl, pyrrolyl,
thiazolyl, benzothiazolyl, oxazolyl, soxazolyl, tnazolvl, tetrazolyl, pyrazolyl, imidazolyl,
thienyl, or any other radicals substituted, especially mono- or di-substituted, by e g. alkyl, mitro
or halogen. Pyridyl represents 2~ 3- or 4-pyridyl, advantageously 2- or 3-pyndyl. Thienyl
represents 2- or 3-thienyl. In some embodiments, quinolinyl represents 2-, 3- or 4-quunelinyl.
In some embodiments, isoqunolinyl represents - 3- or 4d-isoguinolinyl  In some
embodiments, benzopyranyl, benzothiopyranyl can represent 3-benzopyranyl or

3-benzothiopyranyl, respectively. In some embodiments, thiazolyl can represent 2- or
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4-thiazolyl.  In some embodiments, triazolyl can be 1-, 2- or 5-(1,2,4-tniazolyl). In some
embodiments, tetrazolyl can be S-tetrazolyl
[0186] in some embodiments, heteroarvl s pyridyl, indolyl, quinolinyl, pyrrolyl

thiazolyl, 1soxazolyl, triazolyl, tetrazolyl, pyrazolyl, inudazolyl, thienyl, furanyl,
benzothiazolyl, benzofuranyl, soquinslinyl, benzothienyl, oxazelyl, indazolyl, or any of the
radicals substitited, especially mono- or di-substituted.

[0187] The term “hetercalkyl” refers to an alkyl group having from 1 to 3
hetercatoms such as N, O and 8. Additional heterocatoms can also be useful, including, but not
limited to, B, Al, St and P. The heteroatoms can also be oxidized, such as, but not limited
to, -8(0})- and -8{0O)2-. For example, hetercalky! can include ethers, thicethers, alkyl-amines
and alkyl-thiols.

[018%8] The term “heteroalkyiene” refers to a heteroalkyl group, as defined above,
linking at least two other groups. The two moieties linked to the hetercalkylene can be linked
o the same atom or different atoms of the heteroalkylene.

[6189] “Electrophile” refers to an ion or atom or collection of atoms, which may
be ioni¢, having an electrophilic center, ie., a center that 1s electron seeking, capable of
reacting with a nucleophule. An electrophile {or electrophilic reagent) i1s a reagent that forms
a bond to 13 reaction partner (the nucleophile) by accepting both bonding electrons from that
reaction pariner.

[0196] “Nucleophile” refers to an 1on or atom or collection of atoms, which may
be ionic, having a nucleophilic center, i.e., a center that is seeking an electrophilic center or
capable of reacting with an electrophile. A nucleophile {or nucleophilic reagent} 1s 3 reagent
that forms a bond to 1ts reaction partner {the elecirophile) by donating both bonding electrons.
A “nucleophilic group” refers to a nucleophile after 1t has reacted with a reactive group. Non
Iimiting examples nclude amino, hydroxyl, alkoxy, haloalkoxy and the like.

[0191] “Maleimide” refers to a pyrrole-2,5-digne~1-vl group having the structure:
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which upon reaction with a sulfhydryl {e.g., a thio altkyl} forms an -S-maleimido group

having the structure

where “»” indicates the point of attachment for the maleinudo group and “%“indicmes the point
of attachment of the sultur atom the thiol to the remamder of the original sulfhydryl bearing
group.

[8192] For the purpose of this disclosure, “naturally occurring amino acids” found
m proteins and polypeptides are L-alamine, L-arginine, L-asparagine, L-aspartic acid,
L-cysteine, L-glutamine, L-glutamic acid, L-glycine, L-hustidine, L-isoleucine, L-leucine,
L-lysine, L-methionine, L-phenvlalanine, L-proline, L-serine, L-threonine, L-tryptophan,
L-tyrosineg, and or L-valine. “Non-naturally occurring amino acids” found in protems are any
amino acid other than those recited as naturally occurring amuno acids.  Noon-naturally
occurring amino acids include, without tionation, the D 1somers of the naturally occurring
amino acids, and mixtures of D and L. isomers of the naturally occurting ammo acuds. Other
aming acids, such as N-alpha- methyl amine acids {e.g sarcosine), 4-hydroxyproling,
desmosine, i1sodesmosine, S-hydroxylysine, epsilon-N-methyllysine, 3-methylhustidine,
although found in naturally occurring proteins, are considered to be non-naturally occurring
amino acids found 10 proteins for the purpose of this disclosure as they are generally introduced

by means other than ribosomal translation of mRNA.
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[6193] “Linear” in reference to the geometry, architecture, or gverall structure of a
polymer, refers to polymer having a single polymer arm.

[8194] “Branched,” in reference to the geometry, architecture, or overall structure
of a polymer, refers to a polymer having 2 or more polymer “arms” extending from a core
structure contained within an inmiator. The mitiator may be employed in an atom transfer
radical polymerization (ATRP) reaction. A branched polymer may possess 2 polymer chains
(arms}, 3 polymer arms, 4 polymer arms, 5 polymer arms, 6 polymer arms, 7 polymer arms, 8
polymer arms, 9 polvmer arms or more. Each polymer arm extends from a polymer initiation
site. Each polymer initiation site is capable of being a site for the growth of a polymer chain
by the addition of monomers. For example and not by way of lumitation, using ATRP, the sute
of polymer initiation on an mitiator is typically an organic halide undergoing a reversible redox
process catalyzed by a transiion metal compound such as cuprous halide In some
embodiments, the halide is a bromine.

[8195] “Pharmaceutically acceptable excipient” or “pharmaceutically acceptable
carrier” refers to an excipient that can be mcluded in compositions and that causes no
significant adverse toxicological effect on the patient and is approved or approvable by the
FDA for therapeutic use, particularly in humans. Nonlimiting examples of pharmaceutically
acceptable excipients or carriers mclude water, Nall, normal saline solutions, lactated
Ranger’s, normal sucrose, normal glucose and the hike. In any embodiment, a pharmaceutically
acceptable carrier can be acceptable for administering directly into the eye of a patient (e g,
acceptable for miravitreal administration).

[0196] Therapeutic protens are administered in an effective regime meaning a
dosage, route of adminisiration and frequency of admimstration that delays the onset, reduces
the severity, inhibits further deterioration, and/or ameliorates at least one sign or symptom of
a disorder. If a patient 13 already suffering from a disorder, the regime can be referred to as a
therapeutically effective regime. If the patient 1s at elevated rnisk of the disorder relative to the
general population but is not vet experiencing symptoms, the regime can be referred to as a
prophylactically effective regime. In some instances, therapeutic or prophylactic efficacy can
be observed in an mdividual patient relative to historical controls or past experience in the

same patient. In other mnstances, therapeutic or prophylactic efficacy can be demonstrated in
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a prechinical or clinical trial in a population of treated patients relative to a control population
of untreated patients.

[8197] The “biclogical half-life” of a substance 13 a pharmacckinetic parameter
which specifies the time required for one half of the substance to be removed from a tissue or
an organism following introduction of the substance.

[0198] “0OG17867 1s a 9-arm initiator used for polymer synthesis with the structure
shown 1n FIG. 4, which depicts that salt form of OG1786 with triflucroracetic acid. OG1786
may be used as other salis are used or as the free base.

(019G “OG1861” 18 an approximately {(+/- 25%) 800 kDa polymer {either by Mn
or Mp) made using OG1786 as an mtiator for ATRP synthesis using the monomer HEMA-
PC.

[0200] “OG18027 15 OG1801 with a maleimide functionality added and is shown
in FIG. 10 wherein each of m, nz, s, n4, ns, ne, 17, 1z and no is an integer {positive) {from O up
o about 3000) such that the total molecular weight of the polymer 15 (Mw) 800,000 + 20%
Daltons.

[8201] Multi-angle light scattering (MALS) s a techmugue of analvaing
macromolecules where the laser light iropinges on the molecule, the oscillating electric field
of the light induces an oscillating dipole within it This oscillating dipole will re-radiate hight
and can be measured using a MALS detector such as Wyatt mumiDawn TREOS. The mtensity
of the radiated hight depends on the magnitude of the dipole induced in the macromolecule
which i turn is proportional to the polarizability of the macromolecule, the larger the induced
dipole, and hence, the greater the intensity of the scatiered hight. Therefore, in order to analyze
the scattering from a solution of such macromolecules, one should know their polarizabnlity
relative to the swrrounding medium {e.g., the solvent). This may be determined from a
measurement of the change, Aw, of the solution's refractive index n with the molecular
concentration change, Ac, by measuring the devde (=An/Acy value using 3 Wyatt Optilab T-
rEX differential refractometer. Two molar weight parameters that MALS determination
employ are number average molecular weight (Mn} and weight average molecular weight
{(Mw) where the polydispersity index {(PDI) equals Mw divided by Mn. SEC also allows
angther average molecular weight determination of the peak molecular weight Mp which s

defined as the molecular weight of the highest peak at the SEC.
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[6202] The PDI is used as a measure of the broadness of a molecular weight
distribution of 2 pelymer and bioconjugate which s derived from conjugation of a discrete
protein {&.g. OG1950) to a polydisperse biopolymer (e g., OGI802). For a protein sample, its
polydispersity is close to 1.0 due to the fact that it 15 a product of transiation where every
protein molecule in a solution 15 expected to have almost the same length and molar mass. In
contrast, due to the polydisperse nature of the hiopolymer where the various length of polymer
chains are synthesized during the polymerization process, it 1s very important to determine the
PDI of the sample as one of its guality atiribute for narrow distribution of molecular weight.

[02683] Size exclusion chromatography (SEC) 15 a chromatography technique in
which molecules in solution are separated by their size. Typically an agueous solution is
applied to transport the sample through the column which is packed with resins of various pore
sizes. The resin is expected to he inert to the analyte when passing through the column and
the analytes separate from each other based on their unigue size and the pore size
characteristics of the selected column.

[6204] Coupling the SEC with MALS or SEC/MALS provides accurate
distribution of molar mass and size {root mean square radius}) as opposed to relying on a set of
SEC calibration standards. This type of arrangement has many advantages over traditional
column calibration methods. Since the light scattering and concentration are measured for
each eluting fraction, the molar mass and size can be determined independently of the elution
position. This 18 particularly relevant for species with non-globular shaped macromolecules
such as the biopolymers (OG1802) or bioconjugates (GG1953); such species typicaily do not
elute in a manner that might be described by a set of colurnn calibration standards.

[8205] in some embodiments, a SEC/MALS analysis includes a Waters HPLC
system with Alliance 2695 solvent delivery module and Waters 2996 Photodiole Array
Detector equipped with a Shodex SEC-HPLC colurn (7.8x300mm}. This ts connected online
with a Wyatt miniDawn TREQOS and Wyatt Optilab TEX differential refractometer. The
Empower software from Waters can be used to control the Waters HPLC system and the
ASTRA YV 6.1.7.16 software from Wyait can be used to acquire the MALS data from the Wyait
mintDawn TREOS, dn/de data from the T-rEX detector and the mass recovery data using the
AZ80 absorbance signal from the Waters 2996 Photodiole Array detector. SEC can be carried

out at Iml/min i IxPBS pH 7.4, upon sample injection, the MALS and R signals can be
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analyzed by the ASTRA software for determination of absolute molar mass {(Mp, Mw, Mn}
and polydisperse index (PDE). In addition, the calculation also mnvolves the input dn/de values
for polymer and protein as 0.142 and 0.183, respectively. For OG1953 bioconjugates dn/de
value, the dn/de 1s calculated based on the weighted MW of the polymer and the protein to be
about 0.148 using the formula below:

Conjugate dn/de = 0.142 x | MWpolymer [((MWpolymer+MWproteiny}+ 0.183 x

[MW protein MW polymer+MW protein))

where MWpaolymer for OG1802 is 800 kDa and the MWprorein for OG1950 15 150 kDa.
GENERAL
Frotein and Antibody Compositions, and Methods of Preparing Same

[0266] in some embodiments, a formulation or composition {e.g., therapeutically
acceptable composition) that includes a first protein that is conjugated to a polymer {eg.. a
phosphorvicholine-containing polymer) and a second protein that is unconjugated is provided.
In some embodiments, the first protein 15 an antibody and the second protein is an antibody.
Both antibodies can be therapeutic antibodies. In some embodiments, the composition 15 for
freating an eye disorder in a subject. In some embodiments, a formulation ucludes at least a
polymer {e.g., a phosphoryicholine-containing polvmer) and an unconjugated proten (e.g., an
unconjugated antibody). As used heremn, formulation and composition {e.g., therapeutically
acceptable composition, pharmaceutical composition, or therapeutic composition) can be used
mterchangeably.  In some embodiments, a formulation or therapeutically acceptable
composition is safe for munan use (& g, administering to a human). In some embodiments, a
formulation or therapeutically acceptable composition 1s not an intermediate product generated
during manufacture of a final produoct {e.g., that may be suitable for use 1 a human).

[8207] In some embodiments, provided herein i3 a composition {eg,
therapeutically acceptable composition) comprising any two proteins that can be the same or
different n function, wherein one 18 conjugated to a polymer and the other 1s not conjugated
to the polymer {or conjugated to any polymer or conjugated to any effective amount of a
polymer}. The composition can be for the treatment of an eye disorder. In some embodiments,
both of the proteins are therapeutics proteins for the treatment of an eye disorder. In some
embodiments, one or both of the proteins are therapeutics, antibodies and/or therapeutic

antibodies. In some embodiments, one antibody is conjugated to a polymer and the other
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antibody 18 not conjugated to a polymer. In some embodiments, the antibody may be
synthesized. In some embodiments, the antibody may be a native sequence antibody. In some
embodiments, the antibody may be a Fab fragment. In some embodiments, the antibody may
be a Trap fragment. In some embodiments, the antibody may be a fusion protein such as a
Trap-antibody fusion protein. In some embodiments, the antibody may be a peptide fragment.
In some embodiments, a non-antibody scaffold protein can be used instead of an antibody.

<

[6208] Provided herein 15 a formulation {or therapeutically acceptable
composition) comprising: a first molar amount of a conjugate comprising a first protein
conjugated to a phosphorylcholine-containing polymer (the “conjugated protein”); a second
molar amount of a second protein that is not comjugated to a phosphorylcholine-containing
polymer {(the “unconjugated protein”); and a pharmaceutically acceptable carrier, wherein the
formulation comprises the second protein at about 1% or more of a total molar amount of the
conjugate and the second protein, wherein the total molar amount comprises a sum of the first
molar amount and the second molar amount, wherein the formulation has a pH that is about
0.5 pH uniis away {e.g., above or below) or ruore from the soelectric point (pl} of the second
protemn. As used herein, “molar amount” denotes a measure of the molar quantity of a molecule.
In some emboduments, molar amount 13 a molar concentration {e.g., M, mM, pM, nM, ete.).
In some embodiments, molar amount s expressed m units of moles {e.g., moles, millimoles,
micromoles, etc.). As used heren, the 1soelectric point (pI} of a protein has its customary and
ordinary meaning to one of ordinary skill mt the art, in view of the present disclosure. The pl
denotes the pH at which the protem carries no net charge. The pl can be a previously known
value for the same or similar protein, or be determined based on a model, or empirically. In
some embodiments, the pl is a theoretically determuined pl. In some embodiments, the plis an
empirically determined pL

[8209] Low-viscosity formulations of a protein conjugate {eg., a protem
conjugated to a phosphoryicholine-containing polymer) are also provided A high
concentration of the protein conjugate in the formulation can raise the viscosity of the
formulation. In some embodiments, lowering the viscosity of the formulation {while
maintaining the total amount of active protein} improves one or more of manufacturability,
handling, storage, and injectability, for example when delivering the formulation with a syringe

to a site of ireatment {(e.g., intraocular admimstration).
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[6216] Formulations {or therapeutically acceptable compositions) of the present
disclosure (e.g., having a polymer or polymer-conjugated protein and unconjugated protein)
can include the unconjugated protemn {e.g, proten that is not comjugated to the
phosphorylcholine-containing polymer} at any suitable % molar amount of the total molar
amount of the polymer/polymer conjugate and the unconjugated protemn. In some
embodiments, the formulation (or therapeutically acceptable composition} comprises the
second protein {the unconjugated protein} at about 1% or more of a total molar amount of the
conjugate and the second protein, wherein the total molar amount comprises a sum of the first
meolar amount of the conjugate and the second molar amount of the second protemn. For
example, where the combined concentration of the conjugate and the unconjugated protein is
100 uM, the unconjugated protein at 1% of the total molar amount s at 1 uM, and the conjugate
is at 99 uM.  In some embodimenis, the formulation (or therapeutically acceptable
compositions) comprises the second protein {the unconjugated protein) at about 1% or more
of a total molar amount of the conjugate and the second protein, wherein the total molar amount
comprises a sum of the first molar amount of the comjugate and the second molar arnount of
the second protein. In some embodiments, the formulation comprises the second protein {the
unconjugated protein) at, or at about 1% or more, e.g., about 2% or more, about 5% or more,
about 10% or more, about 15% or more, about 20% or more, about 25% or more, about 30%
or more, about 35% or more, about 40% or more, about 43% or more, about 50% or more,
about 55% or more, about 60% or more, about 65% or more, about 70% or more, about 75%
or more, about 80% or more, about 85% or more, or about 95% or less, about 90% or less,
about 85% or less, about 80% or less, about 75% or less, about 70% or less, about 65% or less,
about 60% or less, about 55% or less, about S0% or less, about 45% or less, about 40% or less,
about 35% or less, about 30% or less of a total molar amount of the conjugate and the second
protein, or optionally, the formulation ncludes the second protein at a percentage n a range
defined by any two of the preceding values {(e.g., about 1-95%, 5-90%, 10-80%, 5-50%, 10~
40%, 15-35%, 15-25%, 25-35%, 25-40%, 40-95%, 50-80%, etc.} of a total molar amount of
the conjugate and the second protein, wherein the total molar amount comprises a sum of the
first molar amount of the conjugate and the second molar amount of the second protein. In
some embodiments, the formulation comprises the second protein (the unconjugated protein)

at between about 5% and about 50%, or between about 15% and about 30% of a total molar
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amount of the conjugate and the second protein, wherein the total molar amount comprises a
sum of the first molar amount of the conjugate and the second molar amount of the second
protein. In some embodiments, the formulation comprises the second protein (the unconjugated
protein} at between about 15% and about 25% of a total molar amount of the conjugate and
the second protein, wherein the total molar amount comprises a sum of the first molar amount
of the conjugate and the second molar amount of the second protein. In some embodiments,
the formulation comprises the second protein (the unconpugated protein) at between about 25%
and about 35% of a total molar amount of the conjugate and the second protein, wherein the
total molar amount comprises a sum of the first molar amount of the conjugate and the second
molar amount of the second protein. In some embodiments, the formulation comprises the
second protein (the unconjugated protein} at about 20% of a total molar amount of the
conjugate and the second protein, wherein the total molar amount comprises a sum of the first
molar amount of the conjugate and the second molar amount of the second protein. In some
embodiments, the formulation comprises the second protein (the unconjugated protein) at
about 30% of a total molar amount of the conjugate and the second protein, wherein the total
molar amount comprises a sum of the first molar amount of the conjugate and the second molar
amount of the second protein. In some embodiments, any formulation or composition provided
herein comprises the second proten {the unconjugated protemn) at more than 3% of a total
molar amount of the comjugate and the second protemn, wheremn the total molar amount
comprises a sum of the first molar amount of the conjugate and the second molar amount of
the second protein. In some embodiments, any formulation or composition provided herem
comprises the second proten (the unconjugated protemn} at more than 10% of a total molar
amount of the conjugate and the second protein, wherein the total molar amount comprises a
sum of the first molar amount of the conjugate and the second molar amount of the second
protein. In some embodiments, any composifion or formulation herein mcludes two or more
(e.g., 2,3, 4,5 ormore) different second protemns {or unconjugated proteins}, where the second
molar amount is the sum of the molar armounts of the two or more different second proteins.
[8211] Provided herein 15 a formulation {or therapeutically acceptable
compositions) comprising: a first molar amount of a conjugaie comprising a first protein
comjugated to a phosphoryvicholing-containing polymer; a second molar amount of a second

protein that is not conjugated to a phosphoryvicholine-containing polvmer; and a
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pharmaceutically acceptable carrier, wherein the formulation (or therapeutically acceptable
compositions) comprises the second protemn at about 1% or more {e.g., about 5-90%, 15-25%,
25-35%, 25-40%, etc.) of a total molar amount of the conjugate and the second protein, wherein
the total molar amount comprises a sum of the first molar amount and the second molar
amount, wherein the formulation {(or therapeutically acceptable compositions) has a pH that 15
about 0.5 pH units (e.g., above or below} or more from the isoelectric point {pl) of the second
protein, wherein the formulation {or therapeutically acceptable compositions) has a reduced
viscosity and/or an enhanced injectability compared to a reference formulation {or reference
composition) comprising the conjugate at the total molar amount. In some embodiments, the
reference formulation or composition is one that includes the conjugate at the total molar
amount and effectively does not include the second protein {or includes the second protein at
less than 19 of the total molar amount}, but is otherwise the same as the formulation or
composition for which it serves as a reference. In some embodiments, the reference
formulation or composition is a therapeutically acceptable reference composition.

[68212] Also provided 1s a low-viscosity formulation {or therapeutically acceptable
compositions) of a protein conjugate, comprising: a first molar amount of a conjugate
comprising a protein conjugated to a phosphoryicholine-containing polymer; a second molar
amount of the protein that is not conjugated to the phosphorylcholine-containing polymer; and
a pharmaceutically acceptable carrier, wherein the formulation {or therapeutically acceptable
compositions) has a pH that 15 about 0.5 pH units away (e.g., above or below} or more from
the 1soelectric point (pl} of the proten, wherein the formulation {or therapeutically acceptable
compositions) has reduced viscosity and/or an enhanced injectability compared to a reference
formulation {or reference composition} comprising the conjugate at a total molar amount that
18 the sum of the first and second molar amounts.  In some embodiments, the reference
formulation or composition 1s one that includes the conjugate at the total molar amount and
effectively does not include the second protemn {or includes the second protein at less than 1%
of the total molar amount}, but 15 otherwise the same as the formulation or composition for
which it serves as a reference. Insome embodiments, the reference formulation or composition
is a therapeutically acceptable reference composition.

[8213] The formulation {(or therapeutically acceptable compositions} of the present

disclosure can have any suitable viscosity. In some embodiments, the formulation has a
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viscosity of, or of about 1000 mPases or less, e ., aboui 900 mPases or less, about 800 mPases
or less, about 700 mPases or less, about 600 mPases or less, about 500 mPases or less, about
400 mPases or less, about 300 mPases or less, about 200 mPases or less, about 100 mPases or
less, or about 200 mPases or more, 300 mPases or more, about 400 mPases or more, about 500
mbPases or more, about 600 mPasss or more, about 700 mPasss or more, about 800 mPasges or
more, about 900 mPases or more, or a viscosity in a range defined by any two of the preceding
values {e.g., 100-1000 mPasss, 200-1000 mPasss, 200-500 mPases, 300-800 mPasss, 300-600
mPases, 200-300 mPases, etc.}. In some embodiments, the formulation has a viscosity of about
100 to about 300 mPases or about 200 to about 500 mPases. In some embodiments, the
formulation has a viscosity of about 300 to about 400 mPasss. The viscosity can be measured
using any suitable option, e.g., a rotational rheometer such as a TA Instruments DHR-20.

[0214] In some embodiments, the formulation {or therapeutically accepiable
composition) has a viscosity that is reduced compared to a reference formulation having a
molar amount of the conjugate that is the same as the total amount of the conjugate and
unconjugated protein. In some embodiments, the viscosity 1s reduced by about 10% or more,
e.g., about 20% or more, about 30% or more, about 40% or more, about S0% or more, about
60% or more, about 70% or more, about 8% or more, about 30% or more, or by about 90%
or fess, about 80% or more, about 70% or less, about 60% or less, about 50% or less, about
40% or less, about 30 % or less, or by a percentage in a range defined by any two of the
preceding values {e.g, by about 10-90%, by about 20-80%, by about 50-80%, by about 30-
70%, by about 40-90%, etc.}. In some embodiments, the viscosily 18 reduced by about 50-
80%. In some embodiments, the viscosity 1s reduced by abouat 70-80%.

[0215] in some embodinments, the reference formulation or composition (having
the conjugate form only at the total molar amount) may include the conjugate (e.g., the polymer
portion of the conjugate} at a sufficiently high molar amount to result 1 a formudation with
high viscosity. In some embodiments, the reference formulation has a viscosity of, or of about
700 mPases or more, e.g., about 800 mPase«s or more, about 900 mPases or more, about 1000
mPases or more, about 1000 mPases or more, or about 1500 mPases or less, about 1400 mPases
or less, about 1300 mPases or less, about 1200 mPases or less, about 1100 mPases or less, about
1000 mPases or less, or a viscosity i a range defined by any two of the preceding values {e.g.,

about 700-1500 mPases, about 800-1300 mPases, about 900-1200, mPases, about 1000-1300

-86-



WO 2024/254281 PCT/US2024/032770

mPases, etc.). In some embodiments, where the first protein and the second protein are the
same or substantially the same protein (having substantially the same activity), replacing a
portion of the conjugated protein with the unconjugated protein, while keeping the total molar
amount the same, provides a formulation having lower viscosity and the same total amount of
the protein as the reference formulation.

[0216] Formulations (or therapeutically acceptable compositions} of the present
disclosure can have low turbidity (e.g., a visually clear solution}. In some embodiments,
adding an unconjugated protein fo a formulation of a conjugate {e.g , a protein conjugated to a
phosphorvicholine-containing polymer as provided herein) results in & mixed formulation that
is turbid (e.g., cloudy visual appearance). In some embodiments, the turbidity of a formulation
with a mxture of unconjugated and corjugated proteins is reduced when the pH of the
formulation is not at or 1s not around {e. g., at least 0.5 pH units away from} the isoelectric point
(oh) of the unconjugated protein. Where it is desirable for the formulation to be clear {e g,
when the formulation is for intraocular administration), a low-turbidity formulation of a
muxture of unconjugated and conjugated protems 18 obtamed when the pH of the formulation
is different from {e.g., at least 0.5 pH units above or below) the pl of the unconjugated proten.

[6217] Provided 13 a formulation {or therapeutically acceptable composition)
comprising: a first molar amount of a conjugate comprising a first protein conyugated o a
phosphorylcholine-containing polymer; a second molar amount of a second protemm that 1s not
conjugated 10 a phosphoryicholine-contaiming polvmer;, and a pharmaceutically acceptable
carrier, wherein the second protein 18 present in the formulation at about 1% or more (e.g.,
about 5-90%, 15-25%, 25-35%, 25-40%, etc.) of a total molar amount of the conjugate and the
second protein, wherein the total molar amount comprises a sum of the first molar amount and
the second molar amount, wherein the formudation has a pH that is about 0.5 pH units away or
more from the tsoelectric pomt {(pI} of the second protein, wherein the formuldation has a
reduced turbidity compared to a reference formulation comprising the first molar amount of
the conjugate and the second melar amount of the second protein at a pH about the same as
(e.g., within 005, 0.1,0.15, 0.2, 0.3, 0.4, or .5 pH units of) the pl of the second protein. In
some embodiments, the formulation has a reduced turbidity compared to a reference
formulation comprising the first molar amount of the conjugate and the second molar amount

of the second protein at a pH within 0.5 pH units of the pl of the second protein. The turbidity
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can be measured using any suitable option. For example, turbidity can be measured at OD 600
nm using a plate reader and calibrating the OD values against a suitable standard (e.g., a 4000
NTU Formazin calibration standard). In some embodiments, the turbidity 1s reduced by about
10% or more, e.g., about 20% or more, about 30% or more, about 40% or more about 50% or
more about 60% or more about 70% or more, about 80% or more, about 90% or more, or about
100%, or by a percentage in a range defined by any two of the preceding values {e.g., 10-100%,
10-50%, 30-70%, 50-100%, 80-100%, etc.).

[0218] In some embodiments, the formulation (or therapeutically acceptable
composition) 1s substantially free of turbidity. In some embodiments, the formulation is free
of turbidity based on visual inspection. In some embodiments, a formulation or composition
that is substantially free of turbidity is free of turbidity based on visual inspection. In some
embodiments, the prepared formulation has a turbidity that, when expressed as NTU values as
measured at OD 600 nm and calibrated against a 4000 NTU Formazin calibration standard, is
{or corresponds to) about 500 Nephelometric Turbidity Units (NTU) or less, e.g., about 400
NTU or less, about 300 NTU or less, about 200 NTU or less, about 100 NTU or less, or about
-50 NTU or more, about 0 NTU or more, about 100 NTU or more, about 200 NTU or more,
about 300 NTU or more, about 400 NTU or more, or a turbidity measure in a range defined by
any two of the preceding values {e.g., about -50-500 NTU, about 0-400 NTU, about 100-300
NTU, or about 50-400 NTU). In some embodiments, the prepared formulation has a turbidity
that, when expressed as NTU values as measured at OD 600 nm and calibrated against a 4000
NTU Formazin calibration standard, s {or corresponds to) about 300 NTU or less. In some
embodiments, the prepared formulation has a turbidity that, when expressed as NTU values as
measured at O 600 nm and calibrated against a 4000 NTU Formazin calibration standard, 1s
(or corresponds to) about 200 NTU or less. In some embodiments, the prepared formulation
has a turbidity that, when expressed as NTU values as measured at OD 600 nwo and calibrated
against a 4000 NTU Formazin calibration standard, 1s (or corresponds to) about 100 NTU or
less. In some embodiments, the formulation or composition is free of turbidity based on visual
inspection when the turbidity expressed as NTU values as measured at 0D 600 nm and
calibrated against a 4000 NTU Formazin calibration standard is, is about, or is at most 500,

450, 400, 350, 300, 250, 200, 150, 100, or 50 NTU.
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[8219] Also provided herein is a pharmaceutical formulation that inchudes: a first
molar amount of a conjugate comprising a protein conjugated to a phosphorvicholine-
contaiming polymer; a second molar amount the protein that s not conjugated to the
phosphorylcholine-containing polymer; and a pharmaceutically acceptable carrier, wherein the
formulation comprises the protein that 1s not conjugated to the phosphoryicholine-containing
polymer at about 1% or more (e.g., about 5-90%, 15-25%, 25-35%, 25-40%, etc.} of a total
molar amount of the conjugate and unconjugated proteins, wherein the total molar amount
comprises a sum of the first molar amount and the second molar amount, wherein the
formulation has a pH that 1s about 0.5 pH units away or more from the i1soelectric point (pl) of
the protein, wherein the formulation s substantially free of turbidity.

(0220} Provided herein is a formulation that includes: a phosphoryicholine-
containing polymer present in the formulation at about 100 mg/mL or higher; and a protein
that is not conjugated to a phosphorylcholine-containing polymer, wherein the protein is
present m the formulation at a second molar amount, wherein the protein is present in the
formulation at about 1% or more {(e.g., about 3-90%, 15-25%, 25-35%, 25-40%, etc.) of a total
roolar amoury of the polyroer and the protein, wherein the total molar amount comprises a sum
of the first molar amount and the second molar amount, wherem the formulation has a pH that
is about 0.5 pH units away or more from the isoelectric point {pl} of the protein. In some
embodiments, the polymer is conjugated to a protein {e.g., an antibody, fusion construct, ete.).

(8221} Also provided is a formulation {(or therapeutically acceptable composition}
comprising: a first molar amount of a conjugate comprising a first protein conjugated to a
polymer; and a second molar amount of a second protein that is not conjugated to a polymer,
wherein the formulation comprises the second protein at about 1% or more (e.g., about 5-90%,
15-25%, 25-35%, 25-40%, etc.} of a total molar amount of the first protemn and the second
protein, wherein the total molar amount comprises a sum of the first molar amount and the
second molar amount. In some embodiments, the formulation comprises the second protein at
about 1-90%, about 5-80%, about 10-95%, about 15-30%, about 5-50%, or about 10-40%, of
the total molar amount of the conjugate and the second protemn. In some embodiments, the
polymer 1s a phosphorylcholine-containing polymer. In some embodiments, the formulation

comprises the second protein at about 5-50%, or about 15-30% of the total molar amount of
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the conjugate and the second protein. In some embodiments, the polymer 18 a
phosphorylcholine-containing polymer.

[0222] Also provided is a formulation (or therapeutically acceptable composition}
comprising. a conjugate comprising a first protein conjugated to a polvmer; and a second
protein that 15 not conjugated to a polymer, wherein a first molar amount of the conjugate and
a second molar amount of the second protein has been combined in the formulation such that
the second molar amount is about 1% or more (e.g., about 5-90%, 15-25%, 25-35%, 25-40%,
etc.} of a total molar amount of the conjugate and the second protein, wherein the total molar
amount comprises a sum of the first molar amount and the second molar amount. In some
embodiments, the formulaticn is prepared by combining the first molar amount of the
conjugate with the second molar amount of the second protein that is not conjugated to a
polymer, such that the second molar amount is at the specified percentage of the sum of the

first molar amount and the second molar amount (e g

S

specified percentage of the total molar
amount). In some embodiments, the second molar amount ts about 1-90%, about 3-90%, about
5-80%, about 10-95%, about 15-30%, about 3-50%, or about 10-40%, of the total molar
amount of the conjugate and the second protein. In some embodiments, the second molar
amoury i about 5-50% of the total molar amount of the cornjugate and the secound protemn. In
some embodiments, the second molar amount 15 about 15-30% of the total molar amount of
the conjugate and the second proten. In some embodiments, the polymer s a
phosphoryichohne-containing polymer.

[0223] In some embodiments, the formulation or composition has been prepared
by combining the conjugate at a percent composition of about 1% or more {(e.g., about 5-93%,
15-25%, 25-35%, 25-40%, etc.) of the second protein relative to the total protein mass weight
concentration of the first protem and the second protein, where the remainder of the iotal
protein mass weight concentration includes the first protein. For example, for a total mass
weight concentration of 50 mg/ml., the therapeutically acceptable composition can be prepared
by combining an amount of the second protein that corresponds to 10 mg/mL in the final
composition {at percent composition of 20%) with an amount of the conjugate that corresponds
to 40 mg/mL of the first protein {as the conjugate, excluding any contribution of the polymer

to the mass weight concentration calculation) in the final composition.
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[0224] In some embodiments, the conjugate includes a first protein conjugated to
a polymer, wherein the polymer includes one or more of: polyethylene glycol (PEG), branched
PEG, PolyPEG® (Warwick Effect Polymers; Coventry, UK), polysialic acid (PSA), starch,
hydroxylethyl starch (HER), hydroxyalkyl starch (HAS), carbohydrate, polysaccharides,
pullulane, chitosan, hyaluronic acid, chondroitin sulfate, dermatan sulfate, dextran,
carboxymethyl-dextran, polyvalkylene oxide (PAQ), polyaltkylene glycsl  (PAG),
polypropylene glveol (PPG), polyoxazoline, polyacryloylmorpholine, polyvinyl alcohol
{(PVA)Y, polycarboxvlate, polyvinvipyrrolidone,  polyphosphazene,  polyoxazoline,
polyethylene-co-maleic acid anyhydride, polystyrene-co-maleic acid anhydride, polv(l-
hydroxymethyethylene  hydroxymethylformal) (PHF), a zwitterionic polymer, a
phosphoryicholine contatning polymer and a polymer comprising MPC, Poly (Gly«-Sery),
Hyaluronic acid (HA), Heparosan polymers (HEP), Fleximers, Dextran, and Poly-sialic acids
(PSA).

[8225] Alse provided is a formulation {(or therapeutically acceptable composition)
comprising: a comugate comprising a first protein conjugated to a phosphoryichohne-
containing polymer, wherein the polvmer has 9 arms and a molecular weight of between
600,000 and 1,000,000 Da, wherein the polymer is present 1o the formulation at about 100
rag/mL or more; and a second protein that is not conjugated to a polymer, wherein the second
protein is present in the formulation at about 5-15 mg/ml. In some embodiments, the first and
second proteins are a therapeutic protein.  In some embodiments, the first protemn and second
protein are the same (e g., are at least, or at least about 85%, 90%, 95%, 97%, 98%, 99%, or
are abowt 100% dentical in amino acid sequence). In some embodiments, the first protein and
second protem are different protems.

[6226] In some embodiments, the phosphoryicholine-containing polymer 1s
present in the formulation at about 100 mg/ml or more, e.g., about 150 mg/mL or more, about
200 mg/mL. or more, about 250 mg/mL or more, about 300 mg/ml. or more, about 350 mg/mL
or more, about 400 mg/mL or more, about 450 mg/mL or more, or 2 concentration in range
defined by any two of the preceding values {(e.g., 100-450 mg/mb, 150-400 mg/mb., 200-400
mg/mb, 250-45¢ mg/mL, 300450 mg/mbl, etc) In some embodiments, the

phosphoryicholine-contamning polymer is present in the formulation at between about 150-400
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mg/mL. In some embodiments, the phosphorylcholine-containing polymer is present in the
formulation at between about 200-300 mg/mL.

(62271 in some embodiments, the polymer has a molecular weight of about 100,000
Da or more, e.g., about 150,060 Da or more, about 200,000 Da or more, about 350,000 Da or
more, about 400,000 Da or more, about 450,000 Da or more, about 500,000 Da or more, about
550,000 Ba or more, about 600,000 Da or more, about 650,000 Da or more, about 700,000 or
more, about 750,000 Da or more, about 800,000 Da or more, about 850,000 Da or more, about
900,000 Da or more, about 950,000 Da or more, about 1,000,000 Da or more, or a molecular
weight in a range defined by any two of the preceding values {e.g., 100,000-1,000,000 Da,
300,000-950,000 Da, 400,000-800,000 Da, 500,000-750.000 Da, 600,000-700,000 Da,
600,000-1,000,000 Da, etc.). In some embodiments, the polymer has a molecular weight in
the range of about 700,000 to about 800,000 Da. In some embodiments, the polymer is any of
the polymers disclosed herein. In some embodiments, the polymer 158 OGI801 or OGI802.

[08228] In some embodiments, formulations {or therapeutically acceptable
compositions) of the present disclosure {e.g., having a polymer or polymer-conjugated protein
and uncorgugated protein) have a pH that is different (e.g., hugher or lower) from the pl of the
unconjugated protem (e.g., protein that 1s not conjugated to a phosphorylcholine-containing
polvmer). In some embodiments, the pH of the formulation 15 about 0.5 pH units away or more
from the pl of the unconjugated protein {e.g, protein that is vot conjugated to the
phosphoryichohne-containing polymer}. In some embodiments, the pH of the formulation s
about 0.5 pH units away or more, e.g., about 0.6 pH units away or more, about 0.7 pH units
away or more, about 0.8 pH units away or more, about 0.9 pH umits away or more, about 1.0
pH units away or more, about 1.1 pH units away or more, about 1.2 pH units away or more,
about 1.3 pH units away or more, about 1.4 pH units away or more, about 1.5 pH units away
or more, about 1.6 pH units away or more, about 1.7 pH units away or more, about 1.8 pH
units away or more, about 1.9 pH units away or more, about 2.0 pH units away or more, about
2.1 pH units away or more, about 2.2 pH units away or more, about 2.3 pH umis away or more,
about 2.4 pH units away or more, about 2.5 pH units away or more, about 2.6 pH units away
or more, about 2.7 pH units away or more, about 2.8 pH units away or more, about 2.9 pH
units away or more, about 3.0 pH units away or more, about 3.2 pH units away or more, about

3.4 pH units away or more, about 3.6 pH units away or more, about 3.8 pH umits away or more,
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about 4.0 pH units away or more, about 4.5 pH units away or more, about 5.0 pH umit away or
more, from the pl of the unconjugated protein {e.g., protein that is not conjugated to a
phosphorylcholine-containing polymer), or away from the pl of the unconjugated protein by a
pH unit m a range defined by any two of the preceding values {e.g., 0.5-5.0 pH units away,
1.0-4.0 pH units away, 1.5-3.0 pH units away, 2.0-3.0 pH units away, 1.5-3.6 pH units away,
etc.}). In some embodiments, the pH of the formulation is between about 2.0-3.0 pH units away
from the pl of the unconjugated protein {e.g., protein that 15 not conjugated to the
phosphorylcholine-containing polymer).

(6229 in some embodiments, formulations {or therapeutically acceptable
compositions} of the present disclosure (e g, having a polymer or polymer-conjugated protein
and unconjugated protein) have a pH that is more acidic than the pl of the unconjugated protein
{e.g., protein that 1s not comugated to a phosphoryicholine-containing polymer). In some
embodiments, the pH of the formulation 1s about 0.5 pH units less or lower, e.g | about 0.6 pH
units less or lower, about 0.7 pH units less or lower, about 0.8 pH units less or lower, about
0.9 pH units less or lower, about 1.0 pH units less or lower, about 1.1 pH units less or lower,
about 1.2 pH units less or lower, about 1.3 pH units less or lower, about 1.4 pH units less or
lower, about 1.5 pH units less or lower, about 1.6 pH units less or lower, about 1.7 pH units
less or lower, about 1.8 pH units less or lower, about 1.9 pH unus less or lower, about 2.0 pH
units less or lower, about 2.1 pH units less or lower, about 2.2 pH units less or lower, about
2.3 pH units fess or lower, about 2.4 pH umits less or lower, about 2.5 pH units less or lower,
about 2.6 pH units less or lower, about 2.7 pH units less or lower, about 2.8 pH units less or
lower, about 2.9 pH units less or lower, about 3.0 pH units less or lower, about 3.2 pH units
less or fower, about 3.4 pH units less or lower, about 3.6 pH units less or lower, aboui 3.8 pH
units less or lower, about 4.0 pH umits less or lower, about 4.5 pH umits less or lower, about
5.0 pH umis less or lower from the pl of the unconjugated protein {e.g., protein that 15 not
conjugated to the phosphoryicholine-containing polymer), or lower than the pl of the
unconjugated protein by a pH unit in a range defined by any two of the preceding values (e g,
0.5-5.0 pH units lower, 1.0-4.0 pH units lower, 1.5-3.0 pH units lower, 2.0-3.0 pH units lower,
1.5-3.6 pH vruts lower, etc.). In some embodiments, the pH of the formulation is between
about 2.0-3.0 pH units lower than the pl of the unconjugated protein {e.g., protein that s not

conjugated to the phosphorylcholine-contamning polymer}.
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[6236] In some embodiments, formulations (or therapeutically acceptable
compositions) of the present disclosure (e 2., having a polymer or polymer-conjugated protein
and unconjugated protein) have a pH that is more basic than the pl of the unconjugated protein
{e.g., protein that is not conjugated to the phosphorvicholine-containing polymer). In some
embodiments, the pH of the formulation is about 0.5 pH umits more or higher, e g, about 0.6
pH units more or higher, about 0.7 pH units more or higher, about 0.8 pH units more or higher,
about 0.9 pH units more or higher, about 1.0 pH units more or higher, about 1.1 pH units more
or higher, about 1.2 pH units more or higher, about 1.3 pH units more or higher, about 1.4 pH
untts more or higher, about 1.5 pH units more or higher, about 1.6 pH units more or higher,
abeut 1.7 pH units more or higher, about 1.8 pH units more or higher, about 1.9 pH units more
or higher, about 2.0 pH units more or higher, about 2.1 pH uniis more or higher, about 2.2 pH
units more or higher, about 2.3 pH units more or higher, about 2.4 pH units more or higher,
about 2.5 pH units more or higher, about 2.6 pH units more or higher, about 2.7 pH units more
or higher, about 2.8 pH units more or higher, about 2.9 pH units more or higher, about 3.0 pH
units more or higher, about 3.2 pH units more or higher, about 3.4 pH units more or higher,
about 3.6 pH units more or higher, about 3.8 pH units more or higher, about 4.0 pH units more
or higher, about 4.5 pH unuts more or higher, about 5.0 pH uuits more or higher, than the pl of
the unconjugated protein {e.g, protein that 5 not conjugated to the phosphorylcholine-
containing polymer), or greater than the pl of the unconjugated protein by a pH unit in a range
defined by any two of the preceding values {e.g., 0.5-4.0 pH units greater, 1.0-3.0 pH units
greater, 1.5-3.0 pH units greater, 2.0-3.6 pH units greater, 1.5-3.6 pH units greater, et¢.}. In
some embodiments, the pH of the formulation 1s between about 2.06-3.0 pH units greater than
the pl of the unconjugated protein {e.g., protein that s not conjugated to the phosphoryicholine-
containing polymer),

[8231] in some embodiments, the difference between the pH of a formulation {(or
therapeutically acceptable composition} contamning a mixture of a polymer or polymer-
conjugated protein and an unconjugated protein {(e.g., protein that is not conjugated to 2
phosphorylcholine-containing polymer), as provided herein, and the pl of the unconjugated
protein depends on the relative amounts (e.g., molar amounts) of the polymet/polymer-
conjugate and the unconjugated protein in the formulation. Without being bound by theory, in

general, the higher the refative amount {e.g., molar amount} of the unconjugated protein

=i
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compared to the polymer/polymer-conjugate, the further away the pH will be relative to the pl
of the unconjugated protein {(for a given concentration (e.g., molar amount) of the polymer or
conjugate above a threshold in the formulation). Without being bound by theory, when the pH
is too close to the pl of the unconjugated protein, the formulation can turn turbid. In some
embodiments, a formulation having a pH at about 4.0 or lower is substantially free of turbidity
regardless of the concentration of polymer/polvmer conjugate, or the concentration of the
uncomjugated protein.

[8232] Alse provided herein i1s a formulation {or therapeutically accepiable
composiiion) that includes: a first molar amount of a conjugate comprising a first protein
conjugated to a phosphoryicholine-containing polymer; a second molar amount of a second
protein that is not conjugated to a phosphoryicholine-contaming polymer, and a
pharmaceutically acceptable carrier, wherein the difference between the pl of the second
protein and the pH of the formulation in the acidic or basic direction is selected to be greater
than the minimum difference in the corresponding acidic or basic direction between the pl of
the second protein and the pH for a reference formulation comprising: a third molar amount of
the conjugate comprising the first protein comjugated to the phosphoryleholine-containing
polymer; a fourth molar amount of the second protein that s not conjugated to the
phosphoryvlchohne-containing polymer; and the pharmaceutically acceptable carrier, wheremn
a first total molar amount comprising a sum of the first molar amount and the second molar
amount, and a second total molar amount comprising a sum of the third molar amount and the
fourth molar amount are substantially the same, wherein the second molar amount s greater
than the fourth molar amount, wherein the reference formulation is substantially free of
turbidity,  Without being bound by iheory, between iwe formulations each having an
unconjugated protein {e.g., antibody or fusion construct) and a polymer conjugate, and the
same total molar amount of the protern (unconjugated and conjugated), and when the
concentration of polymer is sufficiently high, the difference between the pi of the unconjugated
protein and the pH of the formulation having a higher percentage of the total molar amount of
the unconjugated protein {in either the acidic or basic direction} will generally be greater than
the minimum difference between the pl of the unconjugated protein and the pH of the
formulation having the lower percentage of the total molar amount of the unconjugated protein

{(in the corresponding acidic or basic direction} to maintain a clear formulation that s
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substantially free of turbidity. For example and without limitation, for two formulations of the
same unconjugated/conjugated protein pair (where the protein component of the conjugate may
or may not be the same as the unconjugated protein), the same total molar amount of
unconjugated and conjugated protemn and a sufficiently high concentration of polymer from
the conjugate, the pH of the formulation may be lower in the formulation having a higher
proportion of unconjugated to conjugated protein if the pH is below the pl of the unconjugated
protein, to maintain a clear solution. For example and without limitation, a formulation
containing the unconjugated protemn (having a pl of around 7.4} at about 3% of the total molar
amount of unconjugated protein and conjugate, and at least about 200 mg/mL polymer, may
be clear up to around pH 6, and another formulation having the unconjugated protein at 10%
1 15% of the total molar amount, and at least about 200 mg/mL polymer, may be clear up to
around pH 5, but turbid at around pH 6. In some embodiments, the pH of the formulation and
the reference formulation is each at least about 4.5 for this trend. In some embodiments, the
pH of the formulation is selected to be lower than the maximum pH for the reference
formulation {(e.g., for maintamning a clear formulation), wheremn the pH of the formulation and
a maximum pH for the reference formulation are lower than the pl of the secound protein. In
some embodiruents, the pH of the formulation is selected to be higher than a munumum pH for
the reference formulation (e g., for mamtaining a clear formulation), wherein the pH of the
formulation and the mimmum pH for the reference formulation are higher than the pl of the
second protein. In some embodinments, the pH of the formulation and the reference formulation
15 each at most about .5 for this rend. In some embodiments, the pH of the formulation and
the reference formulation is between about 4.5 and &5 for this trend. In some embodiments,
the concentration of the polymer component of the conjugate n the formulation and the
reference formulation 13 each at least about 100 mg/ml (e.g., about 150 mg/ml., about 200
mg/mk., about 250 mg/mi., or about 300 mg/ml., or in a range of 150-300 mg/mi, e.g., 200-
300 mg/ml., or 250-300 mg/mb).
[0233] The formulation {or therapeutically accepiable composition} can have any
suitable pH. In some embodiments, the pH of the formulation is about 3.0 or higher, about 3.5
or higher, about 4.0 or higher, about 4.5 or higher, about 5.0 or hugher, about 5.5 or higher,
about 6.0 or higher, about 6.5 or higher, about 7.0 or higher, abowt 7.5 or higher, about 8.0 or

higher, about 8.5 or ligher, about 9.0 or higher, about 9.5 or higher, about 10.0 or higher, or
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about 10.5 or higher, or about 12.0 or lower, about 11.5 or lower, about 11.0 or lower, about
10.5 or lower, about 10.0 or lower, about 9.5 or lower, about 9.0 or lower, about 8.5 or lower,
about 8.0 or lower, about 7.5 or lower, about 7.0 or lower, about 6.5 or lower, about 6.0 or
lower, about 5.5 or lower, about 5.0 or lower, about 4.5 or lower, about 4.0 or fower, or a pH
in a range defined by any two of the preceding values (e.g., 3.0-12.0, 3.5-10.0, 4.0-6.0, §-12,
5.0-8.0, 9-10, ete.}. In some embodiments, the pH of the formulation is in the range of about
pH 4 toabout pH 5.5, In some embodiments, the pH of the formulation is in the range of about
pH 4.5 to about pH 5.3, In some embodiments, the pH of the formulation is about 4.0, 4.1,
42 43,44, 45,46,47,48 49 50,51, 52, 53,54, orabout 5.5 Insome embodiments,
the pH of the formulation s about 5.0, In some embodiments, the pH of the formulation is
about 4.5.

[0234] In some embodiments, the unconjugated protein {e.g., the protein that is not
conjugated to a phosphorylcholine-containing polymer) in the formulation has a pH of, or of
about 4.0,4.1,42,43,44,45 46,47, 48,49,50,5.1,52,53,54,55, 56,57 58,59,
60,611,672 63 64,65 66, 67,68 69.70.71,72.73.74,75,76, 77,78 79, 80,
81,82, 83,84, 85 86 87 87, 88,89 90, 91,92 93,94, or about 9.5 or higher In
some embodiruents, the pl of the unconjugated protein {e.g., the protein that 1s not conjugated
o a phosphoryicholine-containing polymer) in the formulation 13 between about 4.0 and about
9.5, between about 5.0 and about 9.5, between about 5.5 and about 8.5, between about 6 and
about 8.5, between about 7.0 and about 9.5, or between about 5.0 and about 8.0, In some
embodiments, the pl of the unconjugated protem {e.g., the protein that 13 not conjugated to a
phosphorylcholine~-containing polymer) in the formulation is between about 7.0 and about 8.3,
the pH of the formulation 1s between about 4.0 and about 5.5, and the phosphoryicholine-
contairing polymer is present m the formulation {e.g., as a conjugate of the protein) at a
concentration of between about 200 and about 300 mg/mL. In some embodiments, the pl of
the unconjugated protein {e.g., the protein that s not conjugated to a phosphorylcholine-
containing polymer) in the formulation is between about 7.0 and about 8.5, the pH of the
formulation 1s between about 4.8 and about 5.2, and the phosphorylcholine-containing polymer
is present in the formulation (e.g., as a conjugate of the protein) at a concentration of between

about 200 and about 300 mg/mb.
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[68235] In some embodiments, a formulation {or therapeutically acceptable
composition, pharmaceutical composition, or therapeutic composition} provided herein is
siorage stable.  In some embodiments, a formulation {or therapeutically acceptable
composition, pharmaceuntical composition, or therapeutic composition} provided herein shows
long-term stability {2g, when stored under standard storage conditions) In some
embodiments, components of the formulation (the polymer/polymer conjugate and
unconjugated protein) are soluble, and the formulation 1s a clear solution.  In some
embodiments, a storage stable formulation remains substantially free of turbidity. In some
embodiments, the formulation is stable {e.g., clarity of the solution, structurally in terms of the
protein and polymer components, and/or functionally with respect to the protein activity) after
extended periods of time after being formulated at standard storage temperatures. The
formulation {or therapeutic composition, pharmaceutical composition, or therapeutically
acceptable composition) can be stored at any suitable temperature. In some embodiments, the
formulation {or therapeutic composition, pharmaceutical composition, or therapeutically
acceptable composition) is stored at, at about, orat mostat 0, 1,2, 3,4, 5,6, 7, 8,9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 35, 40°C, or optionally it is stored at a
teroperature in a range defined by any two of the preceding values (e.g., 0-40°C, 0-10°C, 10-
20°C, 20-30°C, 30-40°C, etc). In some embodiments, the formulation {or therapeutic
composition, pharmaceutical composition, or therapeutically acceptable composition) s stored
at a teroperature in the range of 0-10°C. In some embodiments, the formulation {or therapeutic
composition, pharmaceutical composition, or therapeutically acceptable composition) 1s stored
at a temperature i the range of 10-20°C. In some embodiments, the formulation (or
therapeutic composition or therapeutically acceptable composition) is stored at or at about 5°C.
In some embodiments, the formulation {or therapeutic composition, pharmaceutical
composition, or therapeutically acceptable composition} 1s stored at or at about 25°C. Insome
embodiments, the formulation {or therapeutic composition, pharmaceutical composition, or
therapeutically acceptable composition} 18 stored at room temperature. In some embodiments,
the formulation (or therapeutically acceptable composition) is stored under ambient
atmospheric pressure. In some embodiments, the formulation {or therapeutic composition,
pharmaceutical composition, or therapeutically acceptable composition) is stored at, at about,

or at least at -3°C, -10°C, -15°C, -20°C, or -25°C.
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[68236] in some embediments, the formulation is stable when a measured feature of
the formulation (e.g., turbidity, structural integrity and concentration of the protein and
polymer components, activity of the protein) remains within at least about 20%, at least about
15%, at least about 10%, or at least about 5% of the originally measured level when the
formudation was imitially prepared. In some embodiments, the formulation 1s stable when a
measured feature of the formulation (e g, turhidity, structural integrity and concentration of
the protein and polvmer components, activity of the protein) remains within at least about 20%,
at least about 15%, at least about 10%, or at least about 5% of the originally measured level at
an intial time point. In some embodiments, the formulation {or therapeutically acceptable
composition) 1s storage stable with respect to at least one of the following functional properties:
turbidity, percent umpurities, concentration of intact protein, concentration of mtact pelymer,
activity of protein (e.g, inhibition of VEGF-A binding to VEGFR). In some embodiments,
“impurities” refer to product related impurities such as degraded, ageregated, unconjugated
{e.g., where the product of interest is conjugated), or modified proteins. In some embodiments,
product unrelated impurities such as Host Cell Protein, endotoxin, Host cell DNA, are not
considered “impurities” as defined herein. In some embodiments, the formulation 15 stable
{e.g., less than about 5% or about 10% total impurities, and/or ICse for competitive binding to
VEGF bound to a VEGFR that is no more than about 10% or about 15% lower than a control
formulation of the conjugate only) for at least about 1 month, at least about 2 months, at least
about 3 months, at least about 4 months, at least about 5 months, at least about 6 months, at
least about 9 months, at feast about 12 months, at least about 16 months, at least about 20
months, at least about 24 months, at least about 36 months, at least about 48 months, or longer,
or optisnally, it 1s stable for a period of time in a range defined by any two of the preceding
values {e.g., 1-48 months, 1-24 months, 1-12 months, 1-6 months, 3-9 months, 4-12 months,
12-24 months, 12-36 months, etc.), when stored at about 5°C.  In some embodiments, the
formudation 15 stable (e.g., less than about 5% or about 10% total impurities, and/or 1Css for
competitive binding to VEGF bound to a VEGFR that is no more than about 10% or about
15% lower than a conirol formulation of the conjugate only} for at least about T month, at least
about 2 months, at least about 3 months, at least about 4 months, at least about 5 months, at
least about 6 months, at least about 9 months, at feast about 12 months, at least about 16

months, at least about 20 months, at least about 24 months, or longer, or optionally, 1113 stable
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for a period of time in a range defined by any two of the preceding values (e.g., 1-24 months,
1-20 months, 1-12 months, 1-6 months, 3-9 months, 4-12 months, 12-24 months, etc.}, when
stored at about 25°C. In some embodiments, the formulation is stable {e.g., less than about 5%
or about 10% total impurities, and/or 1Cso for competitive binding to VEGF bound to a VEGFR
that 13 no more than about 10% or about 15% lower than a control formulation of the conjugate
only} for at least about 1 month, at least about 2 months, at least about 3 months, at least about
4 months, at least about 5 months, at least about 6 months, at least about 9 months, at least
about 12 months, at least about 16 months, at least about 20 months, at least about 24 months,
at least about 36 months, or longer, or optionally, it is stable for a period of time in a range
defined by any two of the preceding values {e.g., 1-12 months, 1-¢ months, 3-9 months, 4-12
months, etc.), when stored at room temperature. In some embodiments, the formulation s
stable for, for about, or for at least 3 months when stored at about 5°C. In some embodiments,
the formulation is stable for, for about, or for at least & months when stored at about 3°C. In
some embodiments, the formulation is stable for, for about, or for at least 9 months when stored
at about 3°C. In some embodiments, the formulation 1s stable for, for about, or for at least 12
months when stored at about $S°C. In some embodiments, the formulation is stable for, for
about, or for at least 24 months when stored at about 53°C. In some embodiments, the
formulation is stable for, for about, or for at least 3 months when stored at about 25°C. In
some embodiments, the formulation s stable for, for about, or for at least 6 months when stored
at about 25°C. In some embodiments, the formulation s stable for, for about, or for at least 9
months when stored at about 25°C. In some embodiments, the formulation is stable for, for
about, or for at least 12 months when stored at about 25°C.

[68237] in some embodiments, the formulation {or therapeutically acceptable
composiiion} 1s storage stable with respect to at least one of the following measures: color and
clartty by visual inspection, aggregation or degradation of the unconjugated protein and/or the
conjugated protein at different temperature as measured by size exclusion chromatography
(SEC-HPLC), ion-exchanger chromatography (IEX-HPLC), SEC with Multi-angle hight
scattering (MALS) detector, or a Tandem HPLC method that allows monttoring of the stability
of either the conjugate or free protein population separately; potency; and maintenance of the
percent unconjugated protein (e.g., percent composition or % of the total molar amount) in the

formulation.
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[6238] in some embodiments, the formulation or composition comprises a mixture,
by mass weight concentration, of 5% to 10% unconjugated protein {e.g. unconjugated antibody
or unconjugated fusion construct) with the remainder comprising the conjugated protein {e.g.,
comugated antibody or conjugated fusion construct). In some embodiments, the amount of the
unconjugated protein relative to the total amount of unconjugated and conjugated protein in
the formulation 18 expressed as a percentage by mass weight concentration when the
unconjugated protein and the protein portion of the conjugated protein has the same or similar
{e.g.. within about 10% of each other) molecular weight In some embodiments, the
composition comprises a mixture, by mass weight concentration of 396 to 15% unconjugated
protein {e.g. unconjugated antibody) with the remainder comprising the conjugated protein. In
some embodiments, the composition comprises a mixture of the two proteins {e.g., antibodies
and/or fusion constructs) of the same molecular weight, of which 15% to 25% unconjugated
protein {e.g unconjugated antibody) by mass weight concentration with the remainder
comprising the conjugated protein. In some embodiments, the composition comprises a
nuxture of two antibodies of the same molecular weight, of which 15-25% of unconjugated
proten {e.g unconjugated antibody) concentration wn mass weight concentration (e.g.
Gram/lner) of the total protein concentration in the mixture.  In some embodunents, the
composition comprises a mixture of the two proteins {e.g., antibodies and/or fusion constructs)
by mass weight concentration of 25% to 35% unconjugated protein {e.g unconjugated
antibody) with the remainder comprising the conjugated protein. Tn some ernbodiments, the
composition comprises a mixture of the two proteins {e.g., antibodies and/or fusion constructs}
by mass weight concentration of 35% to 45% unconjugated protein {e.g unconjugated
antibody) with the remainder comprising the conjugated protem.  In some embodiments, the
composition comprises a mixtre of the two proteins {e.g., two antibodies) by mass weight
concentration of 5% to 20% unconjugated protein {e.g unconjugated antibody) with the
remainder comprising the conmjugated protein.  In some embodiments, the composition
comprises a mixture of the two proteins {e.g., two antibodies) by mass weight concentration of
5% to 25% unconjugated protein {e.g. unconjugated antibody) with the remainder comprising
the conjugated protein. In some embodiments, the composition comprises a mixture of the two
proteins {e.g., antibodies and/or fusion constructs) by mass weight concentration of 5% to 30%

unconjugated protein {e.g. unconjugated antibody} with the remainder comprising the
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conjugated protein. In some embodiments, the composition comprises a mixture of the two
proteins {e.g., two antibodies) by mass weight concentration of 5% to 35% unconjugated
protein {e.g., unconjugated antibody} with the remainder comprising the conjugated protein.
In some embodiments, the composition comprises a mixiure of the two proteins (e.g.,
antibodies and/or fusion constructs) by mass weight concentration of 5% to 40% unconjugated
protein {e.g., unconjugated antibody} with the remainder comprising the conjugated protein.
In some embodiments, the composition comprises a mixture of the two proteins {e.g., two
antibodies) by mass weight concentration of 5% to 50% unconjugated protein {e.g,
unconjugated antibody) with the remainder comprising the conjugated protein. In some
embodiments, the composttion comprises a mixture of the two proteins (e.g., antibodies and/or
fusion constructs) by mass weight concentration of 5% to 55% unconjugated protein {e.g.,
unconjugated antibody) with the remainder comprising the conjugated protemn.

6239 in some embodiments, the composition or formulation comprises a mixture

of the two proteins {e.g., antibodies and/or fusion constructs) by mass weight concentration of

S
S

% 1o 55% uncomjugated protein {e.g., unconjugated antibody or unconjugated fusion

f

construct} with the remainder comprising the conjugated protein {e.g., the conjugated antibody
or conjugated fusion construct). In some embodiments, the coraposition comprises a nuxture
of the two proteins {e.g., two andibodies) by mass weight concentration of 5% to 60%
unconjugated protein {e.g., unconjugated antibody) with the remainder comprising the
conjugated protein. In some embodiments, the composition comprises a mixture of the two
proteins {e.g., antibodies and/or fusion constructs} by mass weight concentration of 5% 16 65%
unconjugated protemn {e.g., unconjugated antibody) with the remamder comprising the
conjugated protemn. In some embodiments, the composition comprises a muxture of the two
protems {e.g., two antibodies) by mass weight concentration of 5% to 70% unconjugated
protein {e.g., unconjugated antibody) with the remainder comprising the conjugated protein.
In some embodiments, the composition comprises a mixture of the two protemns (e.g.,
antibodies and/or fusion constructs) by mass weight concentration of 5% to 75% unconjugated
protein {e.g., unconjugated antibody} with the remamnder comprising the conjugated protein.
In some embodiments, the composition comprises a mixture of the two protemns (e.g., two
antibodies) by mass weight concentration of 5% to 80% unconjugated protein {eg.,

unconjugated antibody) with the remainder comprising the conjugated protein.  In some
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embodiments, the composition comprises a mixture of the two proteins {e.g., antibodies and/or
fusion constructs) by mass weight concentration of 5% to 85% unconjugated protein {e.g,,
anconjugated antibody) with the remainder comprising the conjugated protein. In some
embodiments, the composition comprises a mixture of the two proteins (e g, antibodies and/or
fusion constructs} by mass weight concentration of 5% to 90% unconjugated protein {e.g.,
unconjugated antibody) with the remainder comprising the conjugated protein,

[0240 In some embodiments, the percent of the conpugated to unconjugated

|
protein (e.g., % total molar amount) is calculated by (1) measuring the conjugated protein and
unconjugated protetn in mg/mb; (2} converting the mg/mib values of the conjugated protein
and unconjugated pretein mdo a molecular weight measured 1 kDa; and (3) dividing the
molecular weight of each of the conjugated protein and unconjugated protein by the total
molecular weight of the conjugated protein and unconjugated protein in the compostition, and
multiplied by 100 to achieve a percent of the total molar amount for each.

[8241) Any of the formulations and compositions provided herein, in some
embodiments, can be defined as a percent composition {e.g., in mass weight concentration) of
one component relative to the total mass weight concentration of the proteins {e.g., excluding
any contribution of a polymer that may be conjugated thereto} 1o the composition. In some
embodiments, a formulation or composition defined in % total molar amount of the second
protein {e.g., the unconjugated protein) can be defined in percent composition {e.g., in mass
weight concentration} of the second protein relative to the total mass weight concentration of
the first and second proteins, given the relevant molecular weight of each protein. In some
embodiments, percent composition 18 measured in mass weight concentration {in other words,
gram per bter or mithigram per milliliter) of the free protein relative to the total mass weight
concentration of the proteins {e.g., excluding any contribution of a polymer that may be
conjugated thereto) in the mixture.

[0242] Provided herein 15 a therapeutically acceptable composition comprising: a
comjugate comprising a first protein conjugated o a phosphoryicholine-containing polymer; a
second protein that is not conjugated to a phosphoryicholine-containing polymer; and a
pharmaceutically accepiable carrier, wherein the percent composition of the second protein
relative to the total protein mass weight concentration of the first protein and the second protein

in the compaosition is about 1% or more {e.g., about 5-93%, 15-25%, 25-35%, 25-40%, etc.),
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wheretn the composition has a pH that 15 abowut 0.5 pH umits away or more from the isoelectric
point {pl) of the second protein.

[0243] Also provided is a therapeutically acceptable composition comprising: a
conjugate comprising a first protein conjugated to a phosphorvicholine-contaming polymer; a
second protem that is not conjugated to a phosphorylcholine-containing polymer; and a
pharmaceutically accepiable carrier, wherein the percent composition of the second protein
relative to the total protein mass weight concentration of the first protein and the second protein
in the composition is about 1% or more {e.g., about 5-93%, 15-23%, 25-35%, 25-40%, etc ),
wherein the composition has a pH that is about 0.5 pH units away or more from the isoelectric
point (pl} of the second protein, wherein the composition has a reduced viscosity and/or an
enhanced injectability compared to a reference composition comprising the conjugate, wherein
the first protein of the conjugate is present in the reference composition at the total mass weight
concentration of the first and second proteins in the composition. In some embodiments, the
reference composition 1s one that includes the first protein of the conjugate at the total mass
weight concentration and effectively does vot include the second protein {or mcludes the
secound protein af a percent composition refative to the total mass weight concentration of the
furst protein and the second protein 1n the reference composition of less than 1%), but is
otherwise the same as the composition for which it serves as a reference.

[$244] Also provided 1s a therapeutically acceptable composition comprising a
conjugate comprising a first protemn conjugated to a phosphoryicholine-containing polymer; a
second protein that 18 not conjugated to a phosphoryicholine-contaming polymer; and a
pharmaceutically acceptable carrier, wherein the percent composition of the second protein
relative to the total protein mass weight concentration of the first protein and the second protein
i the composition 13 about 1% or more {e.g., about 5-93%, 15-25%, 25-35%, 25-40%, eic),
wherein the composition has a pH that 1s about 0.5 pH anits away or more from the 1soelectric
pomt (pI} of the second protein, wherein the composition has a reduced turbidity compared to
a reference composition comprising the second protein at the percent composition relative to
the total protein mass weight concentration of the first protein and the second protein in the
composition, at a pH about the same as (e.g., within 0.1, 0.15, 0.2, 0.3, 0.4, or 0.5 pH units of)
the pl of the second protein. In some embodiments, the composition has a reduced twrbidity

compared to a reference composition comprising the second protein at the percent composition
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relative to the total protein mass weight concentration of the first protein and the second protein
in the composition. In some embodiments, the reference composition includes the first protein
comjugated to a phosphoryicholine-containing polymer and the second protein that is not
conjugated to a phosphorylcholine-contaming polymer; and the pharmaceutically acceptable
carrier, wherein the percent composition of the second protein relative to the total protein mass
weight concentration of the first protein and the second protein in the reference composition is
the same as the percent composition of the second protein in the therapeutically acceptable
composition, and the pH is about the same as {e.g., within 0.05, 0.1, 0.15,0.2, 03, 04, or 0.5
pH units of) the pl of the second protein. In some embodiments, the composition has a reduced
turbidity compared to a reference composition comprising the second protein at the percent
composition relative to the total protein mass weight concentration of the first protein and the
second protein in the composition.

[0245] Provided herein is a therapeutically acceptable composition comprising: a
conjugate comprising a first protein conjugated to a phosphoryicholine-containing polymer; a
second protein that 8 not conjugated to a phosphoryicholine-containing polymer; and a
pharmaceutically acceptable carrier, wherein the difference between the pl of the second
protein and the pH of the formulation s selected to be greater than the minumum difference
between the pl of the second protein and the pH for a reference formulation comprising: the
conjugate comprising the first protein conjugated to the phosphorylcholine-containing
polymer; the second protemm that 18 not conjugated to the phosphoryichohne-containing
polymer, and the pharmaceutically acceptable carrier, wherein the percent composition of the
second protein relative to the total proten mass weight concentration of the first proten and
the second protein in the composition in the composition is higher than the percent composition
of the second protein relative to the total protein mass weight concentration of the first protein
and the second protein in the composition in the reference composition, wherein the reference
composiiion 18 substantially free of turbidity.

[0246] Provided herein is a therapeutically acceptable composition comprising: a
conjugate comprising a first protein conjugated to a phosphoryicholine-containing polymer; a
second protein that i1 not conjugaied to a phosphoryvicholine-containing polymer; and a

pharmaceutically acceptable carrier, wherein the percent composition of the second protein
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relative to the total protein mass weight concentration of the first protein and the second protein
in the composition is about 1% or more {e.g., about 5-90%, 15-25%, 25-35%, 25-40%, eic.}.

[0247] Further provided is a therapeutically acceptable composition comprising. a
comjugate comprising a first protein conjugated to a polymer; and a second protein that 1s not
conjugated to a polymer, wherein the second protein at a percent composition relative to the
total protein mass weight conceniration of the first protein and the second protein in the
composition of about 1% or more {e.g., about 5-93%, 15-25%, 25-35%, 25-40%, etc.} has been
combined with the conjugate, wherein the remainder of the total protein mass weight
concentration comprises the first protein. In some embodiments, the composition has been
prepared by combining the second protein at a percent compostition of about 1% or more (e g,
about 5-93%, 15-25%, 25-35%, 25-40%, etc.) relative to the total protein mass weight
concentration of the first protein and the second protem, with the conjugate such that the first
protein at a percent composition of at a remainder of the total protein mass weight
concentration. For example, for a total mass weight concentration of 30 mg/ml, the
therapeutically acceptable composition can be prepared by combirung an amount of the second
protemn that corresponds to 10 mg/mL. in the final composition {percent composition of 20%)
with an amount of the conjugate that corresponds to 40 mg/mL of the first proten (as the
conjugate, excluding any contribution of the polymer to the mass weight concentration
calenlation) w the final composition.

[0248] In any embodiment herein, the second protemn that 15 not conjugated to a
polymer {e.g., a phosphorylcholine-containing polymer} can be referred to as the unconjugated
protem, and the first protemn that 15 conjugated to a polymer (eg., a phosphoryicholine-
contatning polyvmer} can be referred to as the conjugated protein. In some embodiments, the
percent composition of the unconjugated protem (e.g., unconjugated antibody) relative to the
total protein mass weight concentration of the first protein and the second protein n the
composition 18 between 5% and 6%, with the remamder comprising the conjugated protemn.
As used herein, “the remainder” denotes the portion of the total protein mass weight
concentration of the composition {excluding any contribution of a polymer conjugated t¢ the
first protein to the mass weight concentration) that is not the unconjugated protein {e.g., the
second protein), where the percent composition of the unconjugated protein (& g., the second

protein} and the remainder adds up to 100% of the total protein mass weight concentration.
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For example, where the percent composition of the unconjugated protein is between 5% and
6%, with the remainder comprising the conjugated protein, between 5% and 6% of the total
mass weight conceniration of the total protein concentration in the mixture is the unconjugated
protein, and between 94% and 95% of the total mass weight concentration of the proteins in
the muxture 1s the conjugated protein, where the percentages add up to 100%. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) is between 1% and 2%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) is between 3% and 4%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) is between 6% and 7%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) is between 7% and 8%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) 1s between 8% and 9%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated proten {e.g., unconjugated
antibody) 15 between 9% and 10%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated protemn {e.g., unconjugated
antibody) 1s between 10% and 11%, with the remainder comprising the conjugated protemn. In
some embodiments, the percent composition of the unconjugated proten {e.g., unconjugated
antibody) 18 between 11% and 12%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated proten {e.g., unconjugated
antibody) 1s between 12% and 13%, with the remainder comprising the conjugated protemn. In
some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) 18 between 13% and 14%, with the remainder comprising the conjugated protem. In
some embodiments, the percent composition of the unconjugated protem {(e.g., unconjugated
antibody) 18 between 14% and 15%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) s between 15% and 16%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated

antibody) s between 16% and 17%, with the remainder comprising the conjugated protein. In
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some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) s between 17% and 18%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) is between 18% and 19%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated protein {(e.g., unconjugated
antibody) s between 19% and 20%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) is between 20% and 21%, with the remainder comprising the conjugated proten. In
some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) 1s between 21% and 22%, with the remainder comprising the conjugated protemn. In
some embodiments, the percent composition of the unconjugated protein {(e.g., unconjugated
antibody) is between 22% and 23%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) is between 23% and 24%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody} is between 24% and 25%.

[6249] In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody or unconjugated fusion construct) 1s between 25% and 26%, with
the remainder comprising the conjugated protein {e.g., comjugated antibody or conjugated
fusion construct). In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody} is between 26% and 27%, with the remainder comprising the
comjugated protein. In some embodiments, the percent compostion of the unconjugated protem
{e.g., unconjugated antibody} is between 27% and 28%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated antibody) 1s between 28% and 29%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protem
{e.g., unconjugated antibody} is between 29% and 30%, with the remainder comprising the
comugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody} 1s between 30% and 31%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composttion of the unconjugated protemn

{e.g., unconjugated antibody} is between 31% and 32%, with the remainder comprising the
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conjugated protein. In some embodiments, the percent composttion of the unconjugated protemn
{e.g., unconjugated antibody} is between 32% and 33%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
{e.g., unconjugated antibody} is between 33% and 34%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated antibody) 18 between 34% and 35%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
{e.g., unconjugated antibody) 1s between 35% and 36%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composiiton of the unconjugated protein
{e.g., unconjugated antibody) 15 between 36% and 37%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated antibody) 15 between 37% and 38%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) 15 between 38% and 39%, with the remainder comprising the
conjugated protein. In some erobodiments, the percent composition of the unconjugated protemn
{e.g., unconjugated antibody) 15 between 39% and 40%, with the remainder comprising the
conjugated protein. In some erobodiments, the percent composition of the unconjugated protemn
{e.g., unconjugated antibody) 1s between 40% and 41%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) 15 between 41% and 42%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
{(e.g., unconjugated antibody) is between 42% and 43%, with the remamnder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
(e.g., unconjugated antibody) 15 between 43% and 44%, with the remamder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
(e.g., unconjugated antibody) 1s between 44% and 45%.

[0250] In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody or fusion construct) 1s between 45% and 46%, with the remainder
comprising the conjugated protein {eg, conjugated antibody or unconjugated fusion
construct). In some embodiments, the percent composition of the unconjugated protein {e.g.,

unconjugated antibody) is between 46% and 47%, with the remainder comprising the
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conjugated protein. In some embodiments, the percent composttion of the unconjugated protemn
{e.g., unconjugated antibody} is between 47% and 48%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
{e.g., unconjugated antibody} is between 48% and 49%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated antibody) 18 between 49% and 50%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
{e.g., unconjugated antibody) 15 between S0% and 51%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composiiton of the unconjugated protein
{e.g., unconjugated antibody) 15 between 51% and 52%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated antibody) 15 between 52% and 53%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) 15 between 53% and 54%, with the remainder comprising the
conjugated protein. In some erobodiments, the percent composition of the unconjugated protemn
{e.g., unconjugated antibody) 15 between 54% and 55%, with the remainder comprising the
conjugated protein. In some erobodiments, the percent composition of the unconjugated protemn
{e.g., unconjugated antibody) 1s between 55% and 56%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) 15 between S6% and 57%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
{(e.g., unconjugated antibody) is between S7% and 58%, with the remamnder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
(e.g., unconjugated antibody) 15 between 58% and 59%, with the remamder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
(e.g., unconjugated antibody) 15 between 59% and 60%, with the remainder comprismg the
comjugated protein. In some embodiments, the percent composition of the unconjugated protemn
(e.g., unconjugated antibody) is between 60% and 61%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) is between 61% and 62%, with the remainder comprising the

confugated protein. In some embodiments, the percent composition of the unconjugated protein
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(e.g., unconjugated antibody) is between 62% and 63%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) is between 63% and 64%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) 1s between 64% and 65%.

[0251] In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody or unconjugated fusion construct) is between 65% and 66%, with
the remainder comprising the conjugated protein {e.g., conjugated antibody or conjugate fusion
construct). In some embodiments, the percent composition of the unconjugated protein {e.g.,
unconjugated antibody} is between 66% and 67%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated antibody) 15 between 67% and 68%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) 15 between 68% and 69%, with the remainder comprising the
conjugated protein. In some erobodiments, the percent composition of the unconjugated protemn
{e.g., unconjugated antibody) 15 between 69% and 70%, with the remainder comprising the
conjugated protein. In some erobodiments, the percent composition of the unconjugated protemn
{e.g., unconjugated antibody) 1s between 70% and 71%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) 1s between 71% and 72%, with the remainder comprismg the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
{(e.g., unconjugated antibody) is between 72% and 73%, with the remamder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
(e.g., unconjugated antibody) 15 between 73% and 74%, with the remamder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
(e.g., unconjugated antibody) 15 between 74% and 75%, with the remainder comprismg the
comjugated protein. In some embodiments, the percent composttion of the unconjugated protemn
(e.g., unconjugated antibody) is between 75% and 76%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) is between 76% and 77%, with the remainder comprising the

confugated protein. In some embodiments, the percent composition of the unconjugated protein
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e.g., unconjugated antibody) is between 77% and 78%, with the remainder comprising the
& é; o E‘ o
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
2 p g p
e.g., unconjugated antibody) is between 78% and 79%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
2 Htig
e.g., unconjugated antibody) 1s between 79% and 80%, with the remainder comprising the
2 8 3 g
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
e.g., unconjugated antibody) is between 80% and 81%, with the remainder comprising the
& é; . ;‘ gl
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
‘e.0., unconjugated antibody) is between 81% and 82%. with the remainder comprising the
& j -%.7 " i‘ gy
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
‘e.0., unconjugated antibody) is between 82% and 83%, with the remainder comprising the
4 3
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconpugated antibody) is between 83% and 84%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody ) 1s between 84% and 85%.
§2582 In some embodiments, the percent composition of the unconjugated protein
Jug P
{e.g., unconyugated antibody or unconjugated fusion construct) 1s between 85% and 86%, with
the remainder comprising the conjugated protemn {e.g., conjugated antibody or comjugated
fusion construct). In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) 1s between 86% and 87%, with the remainder comprismg the
conpugated protemn. In some embodiments, the percent composition of the unconjugated protein
& I g, 8
e.o., unconjugated antibody) 1s between 87% and 88%, with the remainder comprising the
g g Y, P g
comjugated protein. In some embodiments, the percent composition of the unconjugated protem
e, unconjugated antibody) 1s between 88% and 89%, with the remainder comprising the
& fed S p Lol
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
e g, unconjugated antibody) 1s between 89% and 90%, with the remainder comprising the
& o & foe
comjugated protein.
[68253] In some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated antibody or unconjugated fusion construct) is between 5% and 25%, with
the remainder comprising the conjugated protein (e.g., conjugated aniibody or conjugated

fusion construct}). In some embodiments, the percent composition of the unconjugated protein
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(e.g., unconjugated antibody) s between 1% and 5%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{(e.g., unconjugated antibody) is between 5% and 12.5%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody} 1s between 5% and 15%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody} is between 5% and 17.5%. In some embodiments, the percent
composition of the unconjugated protein {(e.g., unconjugated antibody} s between 3% and
20%, with the remainder comprising the conjugated protein. In some embodiments, the percent
composition of the unconjugated protein (e.g., unconjugated antibody) 15 between 5% and
25%, with the remainder comprising the conjugated protein. In some embodiments, the percent
composition of the unconjugated protein {e.g, unconjugated antibady} is between 5% and
30%, with the remainder comprising the conjugated protein. In some embodimenis, the percent
composition of the unconjugated protein {(e.g., unconjugated antibody} s between 3% and
35%, with the remainder comprising the conjugated protein. In some ernbodiments, the percent
composition of the unconjugated protein {e.g., unconjugated antibody} 15 between 3% and

453%, with the remainder comprising the comjugated protein. In some embodiments, the percent

(=N

composition of the unconjugated protein {e.g, unconjugated antibody} 15 between 3% an
50%, with the remainder comprising the conjugated protein. In some embodiments, the percent
composition of the unconjugated protein {e.g., unconjugated antibody} 15 between 3% and
35%, with the remainder comprising the conjugated protein. In some embodiments, the percent
composition of the unconjugated protein {e.g., unconjugated antibody} s between 5% and
60%, with the remainder comprising the conjugated protein. In some embodiments, the percent
composition of the unconjugated protein {e.g., unconjugated antibody} 1s between 5% and
65%, with the remainder comprising the conjugated protein. In some embodiments, the percent
composiiion of the unconjugated protein {e.g., unconjugated antibody} 15 between 5% and
70%, with the remainder comprising the conjugated protein. In some embodiments, the percent
composition of the unconjugated protein {e.g., unconjugated antibody} is between 5% and
75%, with the remainder comprising the conjugated protein. In some embodiments, the percent
composition of the unconjugated protein {e.g., unconjugated antibody} is between 5% and

80%, with the remainder comprising the conjugated protein. In some embodiments, the percent
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composition of the unconjugated protein {e.g., unconjugated antibody} is between 5% and
85%, with the remainder comprising the conjugated protein. In some embodiments, the percent
composition of the unconjugated protein {e.g., unconjugated antibody} is between 5% and
90%.

[0254] in some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated antibody or unconjugated fusion construct) is between 10% and 12.5%,
with the remainder comprising the conjugated protein (e.g., conjugated antibody or conjugated
fusion construct}). In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) is between 10% and 15%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) is between 10% and 17.5%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconpugated antibody) is between 10% and 20%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated antibody) 1s between 15% and 25%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated antibody) 1s between 10% and 235%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated antibody) is between 10% and 30%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody} is between 10% and 35%, with the remainder comprising the
conjugated protein. n some embodiments, the percent composttion of the unconjugated protemn
{e.g., unconjugated antibody} is between 10% and 45%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated antibody} 1s between 10% and 50%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protem
{e.g., unconjugated antibody} is between 10% and 55%, with the remainder comprising the
comugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody} 1s between 10% and 60%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composttion of the unconjugated protemn

{e.g., unconjugated antibody} is between 10% and 65%, with the remainder comprising the
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conjugated protein. In some embodiments, the percent composttion of the unconjugated protemn
{e.g., unconjugated antibody} is between 10% and 70%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
{e.g., unconjugated antibody} is between 10% and 75%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated antibody) is between 10% and 80%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
{e.g.. unconjugated antibody) 15 between 10% and 85%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composiiton of the unconjugated protein
{e.g., unconjugated antibody) is between 10% and 90%

[8255] in some embodiments, the percent composttion of the unconjugated protein
{e.g., uncomjugated antibody or unconjugated fusion construct) is between 12 5% and 15%
with the remainder comprising the conjugated protein {e.g, the comjugated antibody or
conjugated fusion cousiruct). In some embodiments, the percent composition of the
unconjugated protein {e.g., unconjugated antibody) 15 between 12.5% and 17.3%. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) 18 between 17.5% and 22.5%. Insome embodiments, the percent composition of the
unconjugated protein {e.g., unconjugated antibody} is between 12.5% and 20%, with the
remainder comprising the conjugated protein. In some embodiments, the percent composition
of the unconjugated proten {(e.g., unconjugated antibody) is between 12.5% and 25%, with the

rematnder comprising the conjugated protein. In some embodiments, the percent composition

of the unconjugated protein (&.g., unconjugated antibody) is between 12.5% and 30%, with the
remainder comprising the conjugated protein. In some embodiments, the percent composition
of the unconjugated protemn {(e.g., unconjugated antibody) is between 12.5% and 35%, with the

remainder comprising the conjugated protein. In some embodiments, the percent composition
of the unconjugated protem {¢.g., unconjugated antibody) 18 between 12.5% and 45%, with the
rematinder comprising the conjugated protein. In some embodiments, the percent composition
of the unconjugated protein (&.g., unconjugated antibody) is between 12.5% and 50%, with the
remainder comprising the conjugated protein. In some embodiments, the percent composition
of the unconjugated protein (&.g., unconjugated antibody) is between 12.5% and 55%, with the

remainder comprising the conjugated protein. [n some embodiments, the percent composition
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of the unconjugated protein {(&.g., unconjugated antibody) is between 12.5% and 60%, with the
remainder comprising the conjugated protein. In some embodiments, the percent composition
of the unconjugated protein (&.g., unconjugated antibody) is between 12.5% and 65%, with the
remainder comprising the conjugated protein. In some embodiments, the percent composition
of the unconjugated protein (g.g., unconjugated antibody) 18 between 12.5% and 70%, with the
remainder comprising the conjugated protein. In some embodiments, the percent composition
of the unconjugated protein {(&.g., unconjugated antibody) is between 12.5% and 75%, with the
remainder comprising the conjugated protein. In some embodiments, the percent composition
of the unconjugated protein {e.g., unconjugated antibody) ts between 12.5% and 80%, with the
remainder comprising the conjugated protein. In some embodiments, the percent composition
of the unconjugated protein (e.g., unconjugated antibody) is between 12.5% and §3%, with the
remainder comprising the conjugated protein. In some embodiments, the percent composition
of the unconjugated protein {e.g., unconjugated antibody) is between 12.5% and 90%.

[8256] In some embodiments, the percent composition of the unconjugated
protein {(e.g., unconjugated antibody or unconjugated fusion construct) is between 15% and
17.5%, with the remainder comprising the conjugated protem {e.g., conjugated antibody or
fusion construct). In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) 1s between 15% and 20%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) 15 between 15% and 25%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
{(e.g., unconjugated antibody) is between 15% and 30%, with the remamnder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
(e.g., unconjugated antibody) 15 between 15% and 35%, with the remamder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
(e.g., unconjugated antibody) 15 between 15% and 45%, with the remainder comprismg the
comjugated protein. In some embodiments, the percent composition of the unconjugated protemn
(e.g., unconjugated antibody) is between 15% and 50%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) is between 15% and 55%, with the remainder comprising the

confugated protein. In some embodiments, the percent composition of the unconjugated protein
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e.g., unconjugated antibody) is between 15% and 60%, with the remainder comprising the
& é; o E‘ o
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
e.g., unconjugated antibody) is between 15% and 65%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
e.g., unconjugated antibody) 1s between 15% and 70%, with the remainder comprising the
2 £ 3 s 2
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
e.g., unconjugated antibody) is between 15% and 75%, with the remainder comprising the
& é; . i‘ gl
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) is between 15% and 80%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) is between 15% and 85%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) is between 15% and 90%.
[8257) In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody or unconjugated fusion construct} 1s between 20% and 23%, with
the remainder comprising the conjugated protein {e.g., conjugated antibody or fusion
construct), In some embodiments, the percent composition of the unconjugated protein {e.g.,
uncorjugated antibody) 1s between 25% and 30%, with the remawmder comprising the
=) S g
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) 15 between 25% and 35%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
e.o., unconjugated antibody) 1s between 25% and 45%, with the remainder comprising the
2 i3 Y, P £
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
e, unconjugated antibody) 1s between 25% and 50%, with the remainder comprising the
& fed S p Lol
conjugated protein. In some embodiments, the percent composition of the unconjugated protemn
e, unconjugated antibody) 15 between 25% and 55%, with the remainder comprising the
& fed " v oe
comjugated protein. In some embodiments, the percent composition of the unconjugated protemn
e.g., unconjugated antibody) is between 25% and 60%, with the remainder comprising the
2 £ S5 s i 5
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
e.g., unconjugated antibody) is between 25% and 65%, with the remainder comprising the
o - E? o > i ]

confugated protein. In some embodiments, the percent composition of the unconjugated protein
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(e.g., unconjugated antibody) is between 25% and 70%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) is between 25% and 75%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) is between 25% and 80%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) is between 25% and 85%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) is between 25% and 90%, with the remainder comprising the
conjugated protein.

[8258] in some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated antibody or unconjugated fusion construct) 1s 1%, with the remainder
comprising the conjugated protein {e.g., conjugated antibody or conjugated fusion construct),
in some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody or unconjugated fusion construct) is 5%, with the remainder comprising the
comjugated protein {e.g., conjugated antibody or comjugated fusion construct). In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) 1s 6%, with the remainder comprising the conjugated protein. In some embodiments,

7
/
/

the percent composition of the unconjugated protein {e.g., uncomjugated antibody) 15 7%, with
the remainder comprising the conjugated protein. In some embodiments, the percent
composition of the unconjugated protein {e.g., unconjugated antibody) is 8%, with the
remainder comprising the conjugated protein. In some embodiments, the percent composition

Yo, with the remainder

of the uwnconjugated protein {e.g., unconjugated antibody) is 9
comprising the conjugated protein. In some embodmments, the percent composition of the
unconjugated protein {e.g., unconjugated antibody) 1s 10%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protem
{e.g., unconjugated antibody) 13 11%, with the remainder comprising the conjugated protein.
In some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) is 12%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composttion of the unconjugated protein {e.g, unconjugated

antibody) is 13%, with the remainder comprising the conjugated protein. In some
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the percent composition of the unconjugated protein {e.g., unconjugated
14%, with the remainder comprising the conjugated protein. In some
the percent compostiion of the unconjugated protein {e.g, unconjugated
15%, with the remainder comprising the conjugated protein. In some
the percent compostiion of the unconjugated protein {e.g, unconjugated
16%, with the remainder comprising the conjugated protein. In some
the percent composition of the unconjugated protein {e.g., unconjugated
17%, with the remainder comprising the conjugated protein. In some
the percent composition of the unconjugated protein {e.g. unconjugated
18%, with the remainder comprising the conjugated protein. In some
the percent composttion of the unconjugated protein {e.g, unconjugated
19%, with the remainder comprising the conjugated protein. In some
the percent composition of the unconjugated protein {e.g, unconjugated
20%, with the remainder comprising the conjugated protein. In some
the percent composition of the unconjugated protein {e.g., unconjugated
21%, with the remawmnder comprising the conjugated protein. In some
the percent composition of the unconjugated protein {e.g., unconjugated

22%, with the remamnder comprising the conjugated protein. o some

the percent composition of the unconjugated protein {e.g., unconjugated
23%, with the remainder comprising the conjugated protein. In some

the percent composition of the unconjugated proten (e.g

g., unconjugated
24%,

with the remainder comprising the conjugated protein. In some

the percent composition of the unconjugated protein (eg

o0

unconjugated

antibody} 1s 25%.

[0259]

o
S

(e

In some embodiments, the percent compaosition of the unconjugated protein

unconjugated antibody or unconjugated fusion construct) s 26%, with the remainder

comprising the conjugated proten (e.g., conjugated antibody or conjugated fusion construct).
In some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) is 27%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composttion of the unconjugated protein {e.g, unconjugated

antibody) is 28%, with the remainder comprising the conjugated protein. In some
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embodiments, the percent composttion of the unconjugated protein {e.g, unconjugated
antibody) is 29%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) is 30%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) s 31%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composttion of the unconjugated protein {e.g, unconjugated
antibody) 18 32%, with the remamnder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g. unconjugated
antibody) 18 33%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e g, unconjugated
antibody) 15 34%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) is 35%.

[6260] In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody or unconjugated fusion construct) i3 36%, with the remainder
comprising the conjugated protein (e.g., conjugated antibody or fusion counstruct). In some
embodiments, the percent composition of the unconjugated protein {e.g, uncomjugated
antibody) 1s 37%, with the remainder comprising the comjugated protemn. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) is 38%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protem {e.g, unconjugated
antibody) is 39%, with the remainder comprising the conjugated protem. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) is 40%, with the remainder comprising the conjugated protemn. In somwe
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) is 41%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) is 42%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composttion of the unconjugated protein {e.g, unconjugated

antibody) is 43%, with the remainder comprising the conjugated protein. In some
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embodiments, the percent composttion of the unconjugated protein {e.g, unconjugated
antibody) is 44%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) 1s 45%.

[0261] in some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated antibody or unconjugated fusion construct) is 46%, with the remainder
comprising the conjugated protein {e.g., conjugated antibody or conjugated fusion construct).
in some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) is 47%, with the remainder comprising the comjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) is 48%, with the remainder comprising the comjugated protemn. In some
embodiments, the percent composition of the unconjugated protein {e.g, uncomjugated
antibody) is 49%, with the remainder comprising the comjugated protemn. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) is 530%, with the remainder comprising the comjugated protem. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) 18 31%, wiuth the remainder comprising the corjugaied protemn. In some
embodiments, the percent composition of the unconjugated protein {e.g, uncomjugated
antibody) 1s 52%, with the remainder comprising the comjugated protemn. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) is 53%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protem {e.g, unconjugated
antibody) is 54%, with the remainder comprising the conjugated protem. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) 13 55%.

[0262] In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody or unconjugated fusion construct) s 56%, with the remainder
comprising the conjugated protein {e.g., conjugated antibody or conjugated fusion construct).
In some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody)} 18 57%, with the remainder comprising the conjugated protein. In some

embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
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58%, with the remainder comprising the conjugated protein. In some
the percent composition of the unconjugated protein {e.g

2., unconjugated
59%,

with the remainder comprising the conjugated protein. In some
the percent composition of the unconjugated protein {eg,

60%,

unconjugated
with the remainder comprising the conjugated protein. In some
the percent composition of the unconjugated protein {e.g., unconjugated
51%, with the remainder comprising the conjugated protein. In some
the percent composition of the unconjugated protein {e.g, unconjugated
62%, with the remainder comprising the conjugated protein. In some
the percent composition of the unconjugated protein {e.g, unconjugated
63%, with the remainder comprising the conjugated protein. In some

the percent composition of the unconjugated protein {e.g, uncomjugated

antibody) is 64%, with the remainder comprising the comjugated protemn. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody} 15 65%.

[8263] In some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated autibody or uncomjguated fusion construct) s 66%, with the remainder
comprising the conjugated protein (e.g., conjugated antibody or conjugated fusion construct).
In some embaodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody} 13 67%, with the remamder comprising the conjugated protemm. In some

embodiments, the percent composition of the unconjugated protein (e.g

Roeiid

unconjugated

antibody} 13 68%, with the remainder comprising the conjugated protein. In some

embodiments, the percent composition of the unconjugated protein (eg

o0

unconjugated
antibody) 13 69%, with the remander comprising the conjugated protein. In some

embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
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70%, with the remainder comprising the conmjugated protein. In some
the percent composition of the unconjugated protein {eg,

119,

unconjugated
with the remainder comprising the conjugated protein. In some

the percent composition of the unconjugated protein {e.g

2., unconjugated
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72%, with the remainder comprising the comjugated protein. In some

the percent composition of the unconjugated protein {e.g
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unconjugated
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antibody) 15 73%, with the remainder comprising the conjugated protein. In some

embodiments, the percent composition of the unconjugated protein {(e.g., unconjugated

&0

=y
7

antibody) i1s 74%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody} 1s 75%.

[0264] In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody or unconjugated} i1s 76%, with the remainder comprising the
conjugated protein (e.g., comjugated antibody or compugated fusion construct). In some
embodiments, the percent composition of the unconjugated protein {e.g. unconjugated
antibody) 18 77%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e g, unconjugated
antibody) 15 78%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) 18 79%, with the remamnder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody} 15 80%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) 18 81%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody} 13 32%, with the remamder comprising the conjugated protemn. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody} 13 B83%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) 13 B4%, with the remamnder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody} 1s 85%.

[{0265] In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody or unconjugated fusion construct) s 86%, with the remainder
comprising the conjugated protein. In some embodiments, the perceni composition of the
anconjugated protein {&.g., unconjugated antibedy) s 87%, with the remainder comprising the

confugated protein. In some embodiments, the percent composition of the unconjugated protein
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(e.g., unconjugated antibody) 1s 88%, with the remainder comprising the conjugated protein.
in some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody)} i1s 89%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody}) 1s 90%.

[0266] In some embodiments, the ratio of the molecular weight of the unconjugated
protein {e.g., second protein that is not conjugated to a phosphorylcheline-containing polymer)
to the polymer in the formulation can be any suitable ratic. In some embodiments, the ratio is
at most about 1.2, e.g., at most about 1.3, at most about 1:4, at most about 1:5, at most about
1:6, at most about 1.7, at most about 1:8, at most about 1:9 or at most about 110, or a ratio in
a range defined by any twe of the preceding values {e.g., 1:2-1:10, 1:3-1:8, 1:4-1:6). Insome
embodiments, the ratio is between about 1:4 and 1:6. In some embodiments, the ratio is about
1:5.33.

[8267] The protein conjugated to the phosphoryicholine-containing polymer and
the unconjugated protein can each be any suitable protein. In some embodiments, the fust
protein {e.g., the protein conjugated to the phosphorylcholine-containing polvmer) and the
second protein {e.g., the protein that 15 not conjugated to a phosphorylcholine-containing
polymer) have the same activity or function (e.g., bind the same epitope, intubit the same target,
catalyze the same reaction, etc.). In some embodiments, the furst protein {e.g., the protein
conjugated to the phosphorylcholine-contaming polymer) and the second protemn (eg., the
protein that 1s not conjugated to a phosphoryicholine-containing polymer) are the same protein.
In some embodiments, the first protein {(e.g., the protein conjugated io the phosphorylcholine-
containing polymer} and the second protemn (e.g., the protemn that 1 not conjugated 1o a
phosphoryicholine~-containing polymer) are at least about 85%, at least about 90%, at least
about 95%, at least about 97%, at least about 98%, at east about 99%, or about 100%, or by a
percentage m a range defined by any two of the preceding values {(e.g., 85-100%, 90-99%, S0-
95%, etc.) identical to each other in aming acid sequence. In some embodiments, where the
first and second proteins each include two or more polypeptide chains, each of the
corresponding polypeptide chains can independently have any of the noted sequence identity.
In some embodiments, the second protein s or comprises a derivative of the first protein {e.g.,

the protein portion without the polymer). In some embodiments, the second protein is
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alkylated form of the first protein (e g, the protein portion without the polymer). For example,
the second protein s an iodoacetamide {IAM)- or N-ethylmaleimide (NEM)-treated form of
the first protein {e.g., the protein portion without the polymer).

[0268] in some embodiments, the first protein {e.g., the protein conjugated to the
phosphoryicholine-containing polymer) has a molecular weight (based on the protein portion)
of about 5 kDa or more, about 10 kDa or more, about 15 kDa or more, about 25 kDa or more,
about 50 kDa or more, about 75 kDa or more, about 100 kDa or more, about 125 kDa or more,
about 130 kDa or more, about 175 kDa or more, about 200 kDa or more, about 250 kDa or
more, about 300 kDa or more, or a molecular weight in a range defined by any two of the
preceding values {e.g., 30-300 kDa, 100-300 kDa, 100-200 kDa, 150-250 kDa, etc.}. In some
embodiments, the first protein {e.g, the protein comugated to the phosphorylcholine-
containing polymer) has a molecular weight (based on the protein portion) of about 150 kba.
In some embodiments, the first protein {e.g., the protein conjugated to the phosphorylcholine-
containing polymer} has a molecular weight of about 200 kDa. In some embodiments, the
second protein {e.g, the unconjugated protein or protein that s not  comjugated to a
phosphoryichohne-containing polymer) has a molecular weight of about 30 kDa or more, e.g.,
about 75 kDa or more, about 100 kDa or more, about 125 kDa or more, gbout 150 kBa or more,
about 175 kDa or more, about 200 kIJa or more, about 250 kBa or more, about 300 kDa or
more, or a molecular weight 10 a range defined by any two of the preceding values {e.g., 50-
300 kD3a, 100-300 kDa, 100-200 kDa, 150-250 kDa, etc ). In some embodiments, the second
protein (e g., the unconjugated protein or protemn that 1s not conjugated to a phosphorylcholine-
contaiming polymer} has a molecular weight of about 150 kBa. In some embodiments, the
second protein {e.g., the unconjugated protein or protein that is not conjugated to a
phosphoryichohine-containing polymer) has a molecular weight of about 200 kDa.

[6269] In some embodiments, one or both of the furst protein {e.g., the protem
conjugated to the phosphoryicholine-containing polymer) and the second protein {e.g., the
unconjugated protein or protein that is not comjugated to & phosphorylcholine-containing
polymer} is a therapeutic protein. In some embodiments, at least one of the first protein (e g,
the protein conjugated io the phosphorylcholine-containing polymer) and the second protein
(e.g., the unconjugated protein or protein that is not conjugated to a phosphorylcholine-

containing polymer) is a therapeutic protein that s FDA approved as of May 2023. In some
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embodiments, one or both of the first protein {e.g, the protein conjugated to the
phosphorylcholine-containing polymer) and the second protein {e.g., the unconjugated protein
or protein that 13 not conjugated to a phosphorylcholine-containing polymer} 1s an antibody
{e.g., therapeutic antibody). Any suitable antibody can be used in the formulations. In some
embodiments, one or both of the first protein {eg, the protein comjugated to the
phosphorylcholine-containing polymer) and the second protein (e g, the unconjugated protein
or protein that is not conjugated to a phosphorylcheline-containing polymer) s a fusion
construct. Any suitable fusion construct can be used in the formulations. The antibody or fusion
construct of any of the formulation or composition herein may or may not include a C-terminal
lysine. “Fusion protein” and “fusion construct” are used interchangeably herein.

(0276} in some embodiments, one or both of the first protein (e.g., the protemn
conjugated to the phosphorylcholine-contaming polymer} and the second protein {eg., the
unconjugated protein or protein that is not conjugated to a phosphorylcholine-containing
polymer}) is an anti-VEGF-A antibody, a fusion construct comprising a VEGF Trap fused to
the heavy chain of an anti-1L-6 antibody, an anti-IL-6 antibody, a fusion construct comprising
a PDGEFR extraceliular trap fused to the heavy chan of an anti-VEGF-A antibody, a VEGF
trap-F¢ fusion protein, an anti-HTRAT antibody, or an anti-complement factor D (CFD)
antibody. In some embodiments, both of the first protemn {e.g., the protein conjugated to the
phosphorylcholine-containing polymer) and the second protein {e.g., the unconjugated protein
or protein that is not conjugated to a phosphorylchohne~-containing polymer) are an anti-
VEGF-A antibody. In some embodiments, both of the first protein (e g., the protemn conjugated
o the phosphoryicholine-contaimng polymer) and the second protem {e.g., the unconjugated
protein or protein that 18 not conjugated to a phosphoryicholine-containing polymer) are a
fusion construct comprising a VEGE Trap fused to the heavy chain of an anti-1L-6 antibody.
In some embodiments, the anti-VEGF-A anttbody 18 a full-length antibody.  In some
embodiments, the antt-VEGF-A antibody 1s or includes an anti-VEGF-A Fab fragment. In
some embodiments, the anti-VEGF-A antibody 18 0G1930, e.g | as described herein and in US
patent publication no. 2017/0190766, the entirety of which is incorporated herein by reference.
In some embodiments, the anti-VEGF-A antibody 1s selected from bevacizumab, ranibizumab,
brolucizumab, or faricimab. In some embodiments, the VEGF trap-Feo fuston protein is

aflibercept. In some embodiments, the fusion construct is (3G2072, e.g., as described herein
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and i US patent publication no. 2019/0270806, the entirety of which is incorporated herein
by reference. In some embodiments, the first protein comprises any one of the amino
sequences or a combination thereof set forth m Tables 0.1, 0.2, 0.3, 0.4, 0.5, 0.6 and 0.7, and
Figs. 12-17, 54, 55A, and 55B. In some embodiments, the second protein comprises any one
of the amino sequences or a combination thereof set forth in Tables 0.1, 0.2, 03,04, 05,06
and 0.7, and Figs. 12-17, 54, 55A, and 535B. In some embodiments, the first protein comprises
any one of the amino sequences or a combination thereof set forth in Tables 0.1, 0.2, 0.3, 0.4,
0.5, 06and 0.7, and Figs. 12-17, 54, SSA, and 55B, and the second protein comprises any ong
of the amino sequences or a combination thereof set forth in Tables 0.1, 0.2,03,0.4,05,06
and 0.7, and Figs. 12-17, 54, 55A, and 55B. In some embodiments, the first protein comprises
any one of the amino sequences or a combination thereof set forth in SEQ 1D NOs: 1-6, 15-
133, and 156-161. In some embodiments, the first protein comprises any one of the amino
sequences or a combination thereof set forth in SEQ ID NOs: 1-6, 15-133, and 156-161. In
some embodiments, the first protein comprises any one of the amino sequences or a
combination thereof set forth in SEQ T NOs: 1-6, 15-133, and 1536-161, and the second protein
comprises any one of the amino sequences or a combination thereof set forth in SEQ ID NQOs:
1-6, 15133, and 156-161. Insome embodiments, the amino acid sequences of the fitst protein
and second protein are paired as they are arranged in Tables 0.1,0.2, 03,04, 05,06 and 0.7,
and Figs. 12-17, 54, 5354, and 55B).

(0271} In some embodiments, the conjugated and unconjugated proteins are
antibodies, and one or both antibodies are therapeutic. In some embodiments, one or both
antibodies are the same or variants of each other, wherein one antibody s conjugated {0 a
polymer at a cysteine outside a varable region of the antibody and the other proten 1s
unconjugated. In some embodiments, both antibodies are therapeutic antibodies. In some
embodiments, at least one of the antibodies 15 a therapeutic antibody that 1s FDA approved as
of May 2023, In some embodiments, both antibodies are therapeutic for the treatment of an
eye disorder. In some embodiments, both antibodies {conjugated and unconjugated) share at
least the same CDR sequences in the heavy and light chains. In some embodiments, both
antibodies {conjugated and unconjugated) have at least one{eg., 1,2, 3, 4, 5, or 6} CDR in the
heavy or light chains that is different from each other. In some embodiments, the compostiion

comprises {2} an antibody conjugate comprising an anti-VEGE-A antibody and a
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phosphoryicholine-containing polvmer wherein the polymer is covalently bonded to the
antibody at a cysteine outside a variable region of the antibody; and (b} an unconjugated anti-
VEGF-A antibody.

(0272} in some embodiments, the anti-VEGF-A antibody of the antibody conjugate
comprises a hight chamn and a heavy chain, said heavy chain comprising an Fe region. In some
embodiments, a cysteine of the antibody conjugate 15 in the Fc region of the heavy chain. In
some embodiments, the anti-VEGF-A antibody of the antibody conjugaie is an
mmmunoglobulin G (IgG).

(82731 in some embodiments, the anti-VEGF-A antibody heavy chain of the
antibody conjugate or the unconjugated antibedy comprises: CDRul: GYDFTHYGMN (SEQ
ID NGO 9), CDRa2: WINTYTGEPTYAADFKR (SEQ ID NO: 10), and CDR&3:
YEYYYGTSHWYFDV (SEQ 1D NO: 11), and the anui-VEGF-A light chain of the antibody
conjugate or the unconjugated antibody comprises CDRuE: SASGDISNYLN (SEQ ID NO:
12), CDRL2: FTSSLHS (SEQ ID NG: 13), and CDRLY: QQYSTVPWT (SEQ ID NG 14) In
some embodiments, the anti-VEGFA heavy chain isotype of the antibody conjugate or the
uncomjugated antibody is human IgGl. In some embodiments, the heavy chain constant
domain of the anti-VEGF-A antibody of the antibody conjugate or the unconjugated antibody
has one or rore mutations relative to the constant domain of human IgGl to modulate effector
function. T

(0274} In some embodiments, mutations of the antibody conjugate {and/or
unconjugated antibody) may be to one or more of the following amino acid positions (EU
numbering) E233X, 1.234X, L.235X, G236X, G237X, A327X, A330X, and P331X wherein
X 1 any natural or unnatural amino acid. In some embodiments, mutaiions of the antibody
comjugate {and/or unconjugated antibody) are selected from the group consisting of (EU
numberning): H233P, 1234V, L.234A, L235A, G237A, A327(, A330K, and P331S. In some
embodiments, mutations of the antibody conjugate {and/or unconjugated antibody} comprise:
1234A, L2354, and G237A (EU numbering). In some embodiments, the cysteine of the
antibody conjugate {and/or unconjugated antibody} 15 in the anti-VEGF-A antibody heavy
chain and 15 Q347C (EU numbering} or L443C (EU numbering).

[8275] in some embodiments, the sequence of the anti-VEGF-A antibody heavy

chain of the antibody conjugate or the unconjugated antibody is SEQ D NO: 1 {with or without
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the C-terminal lyvsine} and the sequence of the anti-VEGF-A light chain of the antibody
conjugate of the unconjugated antibody 1s SEQ 1D NG: 2. In some embodiments, the sequence
of the anti-VEGF-A antibody heavy chain of the antibody conjugate or the unconjugated
antibody is at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, at least 98%, at
least 99%, or about 100%, or a percentage in a range defined by any two of the preceding
values (e g., 80-100%, 85-95%, 90-97%, etc.} ideniical to SEQ 12 NO: 1, and the sequence of
the anti-VEGF-A light chain of the antibody conjugate or the unconjugated antibody is at least
80%, at least 85%%, at least 90%, at least 95%, at feast 97%, at least 98%, at least 99%, or about
100%, or a percentage in a range defined by any two of the preceding values {e.g., 80-100%,
85-95%, 90-97%%, etc.) identical to SEQ ID NG: 2. In some embodiments, the cysteine of the
antibody conjugate or the unconjugated antibody i1s L443C (EU numbering).

(6276} In some embodiments, the solution pH of the composition depends on the
isoelectric point of a desired protein, wherein the solution pH is at least 1-2 pH units away
from the desired protein’s i1soelectric point.

[68277] In some embodiments, a composition comprising a first antibody and a
second antibody is provided. The first antibody s comjugated to a phosphorylcholine-
containing polymer, wherein the polymer 1s covalently bonded o the first antibody at a
cysteine outside a variable region of the first antibody; wheremn the second antibody 1s not
conjugated to the phosphorylcholine-contaiming polymer.

[0278] In some embodiments, the first antibody comprises CDRal:
GYDFTHYGMN (SEQ ID NO: 9), CDRu2: WINTYTGEPTYAADFKR (SEQ 1D NGO: 10),
and CPRu3: YPYYYGTSHWYFDVY (SEQ ID NG: 11}, CDRuL: SASQDISNYLN (SEQ ID
NG 123, CORo2: FTSSLHS (SEQ ID NO: 13}, and CBRL3: QQYSTVPWT (8EQ ID NG:
14}. In some embodiments, mutations of the first antibody are to one or more of the foliowing
amino acid positions (EU numberning): E233X, L234X, 1.235X, G236X, G237X, A327X,
A330X, and P331X wheremn X is any natural or unnatural amino acid. In some embodiments,
mutations of the first antibody are selected from the group consisting of (EU numbering}:

E233P, 1.234V, L234A L235A, (G237A, A327G

>

A3308, and P3318. In some embodiments,
the following mutations of the first antibody: L234A, L235A and G237A {(EU numbering}. In
some emboediments, the cysteine of the first antibody is in the anti-VEGEF-A antibody heavy

chain and is Q347C (EU numbering) or £443C {(EU numbering). In some embodiments, the
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sequence of the anti-VHEGF-A antibody heavy chain of the first antibody 1s SEQ 1D NO: 1
{with or withowut the C-terminal lysine) and the sequence of the anti-VEGF-A light chain of the
first antibody 1s SEQ 1D NO: 2. Any or all the foregoing embodiments i this paragraph could
apply to the second antibody. OG1950 denotes an anti-VEGEF-A antibody having a heavy
chain of SEQ 1D NO:1 {with or without the C-terminal lysine} and a light cham of SEQ ID
NO: 2.

[6279] In some embodiments, the cysteine of the first antibody 15 L443C (EU
numbering).

(62801 in some embodiments, the first and second antibody have the same CDRs
(1,2, 3, 4,5, orall 6}, same VH, VL, same VH and same VL, and/or same HC and LC, with
the only difference being one is comjugated to a polymer and one is not conjugated to the
polymer.

62811 in some embodiments, one or both of the first protein {e.g., the protein
conjugated to the phosphorylcholine-containing polymer) and the second protein {eg., the
unconjugated protein or protein that is not conjugated to a phosphorylcholine-containing
polymer} s an anti-complement factor D {CFD) antibody. In some embodiments, the anti-CFD
antibody meludes a heavy chain having any 3 of the heavy chain CDRs in any one of SEQ ID
NQs: 15-47, and a light chain having any 3 of the hght chain CDRs 1 any one of SEQ ID NOs:
48-80. In some embodiments, the anti-CFD antibody includes a heavy chain having any 3 of
the heavy chain CDRs many one of SEQ ID NQs: 15-47, and a light chain having any 3 of the
light chain CDRs i any one of 8SEQ ID N(s: 48-80, as they are paired in Table 0.1, In some
embodiments, the anti-CFD antibody includes a heavy chain varable region having an amino
acid sequence at least 830%, at least 5%, at least 90%, at least 95%, at least 97%, at least 98%,
at least 99%, or about 100%, or a percentage m a range defined by any two of the preceding
values {e.g., 80-100%, 85-95%, 90-97%, etc.} identical to any one of SEQ I NOs: 15-47, and
a hight chain variable region having an amino acid sequence at least 80%, at least 85%, at least
90%, at least 95%, at least 97%, at least 98%, at least 99%, or about 100%, or a percentage in
a range defined by any two of the preceding values {e.g., 80-100%%, 85-95%, 90-97%, etc.}
identical to any one of SEG 1D NOs: 48-80. In some embodiments, the anti-CFD antibody
inciudes a heavy chain variabie region having an amino acid sequence at least 80%, at least

85%, at least 90%, at least 95%, at least 97%, at least 98%, at least 99%, or about 100%, ora
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percentage tn a range defined by any two of the preceding values {(e.g., 80-100%, 85-95%, S0-
97%, etc.} identical to any one of SEQ ID NOs: 15-47, and a light chain variable region having
an amino acid sequence at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, at
least 98%, at feast 99%, or about 100%, or a percentage in a range defined by any two of the
preceding values {e g, 80-100%, 85-95%, 90-97%, etc.} identical to any one of SEQ 1D NOs:

48-80, as they are paired in Table 0.1

Table 0.1

mAb Heavy Chain Light Chain

KOBog2 §| EVKLVESEGGLVQPGSSMEKLSCTASGETES BIQMTQSPASLSASVGETVTITCRASENIHSY
DYYMAWVROVPEKGLEWVGNINYDGSSTY | LAWYQOKQGESPOLIVYNTRTLAEGVPSRE
YLDSLKSRETISRDSABNILYLOMSSLESEDT | SGSGSGTQFSLKINSLOPEDFGISYYCQHHYG
ATYFCARGEDFYLYAMBYWGQGTSVTVSS | IPPIFGGGTKLEIK (SEQ 1D NCx: 48)

(SEQ ID NO: 15)

RKCBO93 | EVQLOQSRPELVKPGASVKIFCKASGYTET DYVLMTOQTPLSLPVSLGEQASISCRSSQTIVHS
DYYMNWMRORHGETLEWIGDINENNGDPS | NGDTYLEWYLOKPGOSPNLLIYVEKVENREFSG
YNQKFRDKATLTYDKSSSTASMELRSLYSD | VPDRESGSGSGTDFTLKISRVEAEDLGVYYC
DSAVYYCAREGPSFAYWGQGTLVTVSA FQGSHVPPTFGGGTRLEIRK (SEQ ID NO: 49
(8EQ ID NO: 16}

KOCB#8S | EVQLQOSGPELVKPGASVKISCKASGYTET BYLMTQTPLSLEVSLGDQASISCRSSQSIVHS
DHYMNWVYEQSHGKSLEWIGDINPNNGGTS | NGDIYEEWYLOKPGOSPRLLIVEVSNRYSG
CNQKFREGEATLTVDEKSSSTAYMELRSLYSG | VPDRESGSGSGTDFTLKISRVEAEDLGVYYC
DSAVYYCTREGASFAEWGQGTLVTVSA EQGSHVEVIFGAGTRKLELK (8EQ ID NO: 50)
(SEQIDNO: 17}

KCD80e | QIQLVOSGPELEKKPGETVRISCKASGYIFRN | BYLMTQTPLSLPVSLGDCQASISURSSLITEHS
YGMNWVEQGPCEGLEKWMGWINTYTGED DBGNTYLEWYLQKPGOSPRKLLIVEYSNRESG
TYADDFRKGRFARSLETSASTAYLQISNLENE | VPDRFSGSGSGTDETLRISRVEADDLGYYY(
DTATYFOVRBGPGYVAYWGQGTLVIVSA FQGSHEVPVTRGAGTNLELK (SEQ ID NO: 31)
(SEQ ID NO: i8)

KCDO1¢ | EVLLQOSGPELVRKPGASVRKIPCKASGYTETD | QIVLTQSPAIMSVEPGERVTLTCSASSSVESS
YDMDWVYERKOSHGKSLEWIGHINENNGGTIY | YLYWYDKKPGSSPEKLWIVSTSNLASGVPAR
NQEFRKGKATLTVDESSSTAYMELRSLTSED | FSGSGSGTSYSLTISSMEAEDAASYVFCHQWS
TAVYYCGTGRBFAYWGHGTLVTVSA (SEQ ID | SYPPTRCGAGTKLELK (SEQID NO: 523
NO: 1Y)

KCB023 | EVLLOQQGSGPELVKPGASVKIPCKASGYTHRTE | QIVLTQSPAFMSASPGEKVTLTUSASSSVESS
YNIDWVKOQSHEGRKSLEWIGDINPRNGGINYN | YEYWYQQKPGSSPRKELWIYSTSNEASGVPGR
QKFEGKATUTVDKSSSTAYMELRSLTSEDT | FOGSGSGTSYSLTISSMEAEDAASYFCHQWT

SYPPTFGAGTRELELK (SEQ D NG 53)
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AVYYCGTGDYAYWGQGTLVTVSA (SEQ 1D
NO: 20)

KCD836

EVQLOQOQSGPELVKPGASMKISCKASGYSFT

GYTMTWVKOSHGENLEWIGLINEYNGGTN
YNQKFKGKATFTVDESSSTAYMUELLSLTSE

DSAVYYCARRHYGSSWBYWGQGTTLIVSS
(SEQ ID NG 21

BIKLTOSPSSMYASLGERVTITCKASQINNT
YILSWEFQOKPGKSPRKTLIVEANRLVDGVPSR
FSGRGRGODYSLTISSLEYEEMGIVYCLOYD
ERPYTRGGGTRLEIK (SEQ 1D NO: 543

KCD046

EVQGLOOSGATLYEPCGASVELSCTASDENIK
BIYMOWVMORPEQGLEWIGKIDPANGNTE
FDPKFQGEATITADTSSNTAYLOLISLTSED
TAVYYCTRAMBYWGQGTSVTVSS (SEQ 1D

NO:22)

QIVLTOSPAIMSASPCERVTMTCSAGSSVSY
MYWYQQEPGSSPRVLIVBTSNLASGVPVRE
SGSGSGTSYSLTISRMEAEDAATYYCQUWS
NYPYTFCGOTELRIK (SEQ D NO: 55)

KCB#H42

EVQLOQUSGALLVEPGASVRLSCTASGENIK
HTYIHWYSQRPEQGLEWIGKIBPANGNTKY
DPKFQGKATITADTSSNTAYLOQLSSLTSEDT
AVYYCOVNAMEYWGQGTSVIVSS  (SEQ D
NO: 23

QSVLTQSPAIMSASPGERVIMTCSANSSYSH
MYWFQORPGSSPRLLIYDTSNLASGVPVRES
GOGRGTSYSLTISRMEAEBDAATYYCQOWST
YEPWTFGGGTRELEIK (SEQ 03 NO: 56)

KCD$44

EVQLQOSGAELVKPGASVRLSCTASGYNIK
HIYMEWVSQRPERGLEWIGKIDPANGNTK
YDPKFQGRATITADTSSNTVYLQLSSLTSED
TAVYYCLNAMEYWGOGTSYIVSS (SE
NO: 24)

QSVLTOSPAIMSASPGERVTMTCSANSSYSH
MYWYQQORPGSSPRLLIVDISNLASGVPVRY
SGSGSGTSYSLTISRMEAEDAATYYCQOWS
TYPWIFGGGTRLEIK (SEQ ID NO: 57)

KCDo47

EVQLQOSGAEFVKPGASVRLSCTASGENIK
DTYMHWVKQRPEQGLEWIGRIBPANGYTK
BDPKFOGEATITADTSSNTAYLQLSSLTSEDR
TAVYYCASAMBYWCQCTSVTVSS (SEQ 1D
NO: 253y

QIVLTQSPAVMSASPGEEYAMTUSASSSVTY
MYWYQOKPGSSPRLLIYDESNLASGVPVRY
SGEGSGTSYSLTISRMEAEDAATYYCUOWS
TYPFEFGSGTRLEIK (SEQ ID NO: 58)

KCDg48

EVQLOOSGABLVEPGASYKLSCTASGYNIK
ATYMHWVRORPERKGLEWIGRIDPANGHTH
YDPQROQGEATITSDTSSNTAYLQLNSLUTSED
TAVYYCABAMBYWGOQGTSVIVSS (SEQ 1D
NO: 26)

QIVLTOSPAIMSASPGERKVTLYUSATSSYSY

MYWYQOQKPGSSPRLLIVDTSNLASGVPVRF
SGSGRGTSYSLTISRMEAEDDATYYCQQOWS
NYPFTFGGGTELEIK (SEQ [ NO: 59)

KCD87¢

FIQLOQQTGPELVKPGASVKISCKASGYSFID
YILWVEQSHGKSLEWIGNINPYYRYTSYNL
KFEGEKATLTVDRKSSSTAYMOLNSLTSEDSA
VYYCARSDGYYCGDRYWGQGTSVIVSS (SEQ
IDNG: 27)

BIVMTOSHKFMSTSVGDRVSITCKASQDRDY G
FTAVAWYQQKPGOSPELLIVIVASTRHTGVP
BRETGSGSGTDFTLTINNVOSEBLADY VOGO
YSSYPWTFGGGTTLEIK (SEQ ID NO: 6d)

KCB1g1

QVOLOOPCGAELVRPGTSVKLSCKASGYTET
SYWMHWVKORPGOGLEWIGVIDPSDSYEN
YNQEFKGKATLTVDTSSSTAYMOQLSSLTSE

BIOQMTQTTSSLSASLGDRVTISCRASQDISNY
ENWYQOQKPDGTVKLLIYVYPSREHSGVPSRE
SCSCSCTDYSLTISNLEQEDFATYFCQQOGNT
LEPYTVGGGTKLEIK (BEQ ID NO: 61)
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DSAVYYCGRNGYDGSMDYWGQGTSVTVSS
(SEQ I NO: 28)

KCDig2

QVQLOQUPGARLVRPGTSVRLSCKASGYTHT
SYWMHWVKQRPGOGLEWIGVIDPSDSYTN
YNQKVKGKATLTVDTSSSTAYMQLSSLTSE

DBSAVYYCARNGYDGSMBYWGQGTSVIVSS
(SEQ ID NG 29)

FIQMTOTTSSLSASLGDRVTISCRASOBISNY
LNWYQOKPDGTVELLIYYEPSRLHSGVPSRE
SGEGSGTDYSLTISNLEQEDFATYFCQOGNE
LEYTVFGGGTRKLEIK (SEQ [ NO: 62)

KCD193

QVOLQQPCGAELYRPGTSVKLSCKASGYTFT
SYWMHWVKQRPGOGLEWIGVIDPSDSYTE
YNQKFEDKATLTVETSSSTAY MQLSSLTSE
DSAVYYCAGNGYDGSMDYWGQGTSVTVSS
(SEQ ID NO: 30

BIQMTQTTSSLSASLGDRVTISCRASQDISNS
LNWYQQOKPDGTVELLIYYTSRUHSRVPSREF
SGSGSGTDYSLTISNLDQEDIATYFCQQANT
LEPYTFGCGTRLEIK (SEQ ID NO: 63)

KCB1g4

OVOLOOPGAELVRPGTSYKLSCEASGYTIT
SYWMHWYKQRPGQGLEWIGVIDPSDSYTY
YNQKFKGKATLTVDTSSSTAYMOQLSSLTSE
DSAVYYCARNGYDGAMDYWGQGTSVTVSS
(SEQ ID NO: 31

EIQMTQTTSSLSASLGDRVTISCRASQBISNY
LNWYQOEPDBCTVKLLIVYPSREHSGVPSRE
SCSGSGTDYSLTISNLEQEDFATYFCQQOCNT
LPYTFGGGTKLEIK (8EQ 1D NO: 64)

KCBi1s

EVQLQOUSGPELVEKPGASVEISCEKAFGYTHT
DYYKNWMRORHGESLEWIGDINPNSGDAN

BYVLMTOQTPLSLPVSLGDOASISCRSSQTIVHS
NGDTYLEWYLQEPGQSPNLLIVEYSNRESG

YNQKFKGKATLTYDKSSSTAYMELRSLTSE
DSAVYYCAREGPSFAYWGHGTLVTVSA
(SEQ I3 NO: 32)

VPDRFSGSGSGTDFTLKISRVEAEDLGIVYC
FQGSHVPPTFGOGTKLEIK (SEQ ID NO: 65)

ECD1y

EVQLQOSGPELVEPGASVEKISCKASGYTFKT
BYYINWMRORHGESLEWIGDINPNTGIES

DVLMTQTPLSLPYSLGDOASISCRESQTIVHS
NGETYLEWYLORKPGOSPNLLIVEVSNRESG

YNOKFRVEATLTVDEKSSGTAYMGLRSLTSE
DSAVYYCTREGPSFAYWGOGTLVTVSA
(SEQ 1D NO: 33)

VPDRISGSGSGTDFTLEISRVEAEDLGVYYC
FQGSHVPPTFGOGOGTTLEIK (SEGQ I NO: 663

KCpizy

EVQLQOSGPELVEPGASVEISCKASGYTFT
DYYENWMRORHGUESLEWIGDINPNNCDTS

DYLMTQYPLSLPYVSLGDOASISCRSNQTIVH
SNGRTYLEWYLQKPCOSPNLLIVEVSNRES

YNQKFRGKATLTVDESSSTAVMELRSLTSE
DSAVYYCAREGPSEAYWGQGTLYTVSA
(SEQ ID NG 34)

GYVPDRISGEGSGTDFTLRIBRYEAEDLGVYY
CHOGSHVPPTFGOGGTRLEIK (SEQ [ NO: 67)

KCB122

EVQLQQSGPELVRKPGASVKISCKASGYTET
BYYENWMRORHGESLEWIGDINPNNGRAN

DYVLMTQTPLSLPVSLGDQASISCRSSQTIVHS
NGRIYLEWYLOKPGOSPNLLIYVKVENREFSG

YNQKFEGEATLTVDKSSSTAYMELRSLTSE
DSAVYFCAREGPSFAYWGHGTLYTVSA
(SEQ ID NO: 35)

VPDRISGSGSGTRRFTLKISRVEAEDLGVYYC
FOQGSHVPPTRCGGTRLEIK (SEQ ID NO: 68)

KCB123

EVHLQQOSGPELVKPGASVKISCKASGYTET
BYYKNWMRQGRHGESLEWIGDINPNNGGTN

BYLMTQTPLSLEVSLGDQASISCRSSQTIVHS
NGBIYLEWYLQKPGOSPNLLIY KVSNRESG

YNQEKFEKGKATLTVDKSSSTAYMELRSLTSE

VPDRFSGSGEGTRFTLKISRVEARDLGVYYC
FQGSUVPPTFGGOGTRLEIK (SEQ I3 NO: 69)
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DSAVYYUAREGPSFAYWGQGTLYTVSA
(SEQ ID NO: 36)

KCD124

EVQLOQSGPELVRKPGASVKISCKASGYTFT
BHYMNWVEKQSHGRKSLEWIGDINEANGGTS

BVLMTQTPLSLPVSLGDQASISCRSSOSIVHS
NGDTYLEWYLQKPGOSFEKLLIVEKVSNRESG

YNQKVRKGKATLTVDKSSSTAYMELRSLTSG
DSAVYYCTREGASFAFWGOGTLYTVSA
(SEQ ID NG 37)

VPDRESGSGSGTDRFTLKISRVEAEDLGVYYC
FOCSHYPLIVGAGTRLELK (SEQ [ NO: 70)

KCD13Y

QVOLOQOSCGPTLYVEPGASVEISCKASAYTEFT
BYVINWVEQRPGQGPEWIGWIEPGSNSTYS
NEKFEVEKATLTVDESSSTAYMLLSSLTSEDS
AVYFCARLGYFGSSYHALDYWGOQGTSVEVS
S (SEQ 1D NQO: 38)

DIOMTQSPASLSYSVGETVTITCRASENIY S
LAWFQQEQGKSPRLLVYSATNLPDGVPSHEEF
SGSGSGTQYSLKINILOSEDFGSY Y CQHEWG
TPWIFGGGTKLEIE (SEQIDNO: 71)

KCB13s

EVQGLOUSVAELYRPGASVKLSCSASGEINIKX
TYMHWVYNQGRPEQGLEWIGRIBPANGITKY
APNFOGKATITADTSSNTAYLOQLSNLTSEDT
AWYCTRAMDYWGOQGTSVTVES (BEQ ID NO:

30)

QIVLTOSPAIMSASPGERYTMTCSASSEVSY
MYWYQORPGSSPRLLIYRISNLASGYVPVRES
GOGRGTSYSLTISRMEAEDAATYYCQOWDT
YEPWTFGGGTRELEIK (SEQ U3 NO: 72)

KCb2og

EVQLOOSGPELVEPGASVKISCEKASGYTFTS
YYKNWMRORHGESLEWIGDINENSGDTAY

BYVLMTOQTPLSLPVSLGDOVSISCRSSQTIVHS
NGDTYLEWYLQEPGQSPNLLIVEYSNRESG

NOQEFKGEKATLTVORSSSTAYMELRSLTSED
SAVYYCAREGPSFAYWGQGTLVTVSA (SEQ
1DNO: 40)

VPDRFSGSGSGTDFTLKISRVEAEDLGYYYC
FQGSHVPPTFGOGGTKLEIK (SEQ ID NG: 73)

KECDZo8

EVQLOOSVAELVRPGASVELSCTVSGENIK
NTYMHWVKQRPEQGLEWIGRIBPANGDTT
YAPKFQGEATITADTSSNSAYLHISRETSED
TAIWYCSLYDYDRGYWCQGTTLTVSS (SEQ ID

NO:41)

EIVLTOSPALMAASPGERVTITCSVSSSISSSS
LHWYRQKSGTSPKPWIYGISHLASGVPVRY
SGEGSGTSYSLTISSMEAEDAATYYCQOWD
TYPWTFGCOGTRULEIK (SEQ ID NO: 74)

KCD2i4

EVOLOOSYAEFVRPGASVELSCTASGINIKN
TYMHWVKQRPEQGLEWIGRIDPANGNTEY
APKFQUKATITADTSSNTAYLQLSSLTSEDT

AIYYCALYDYBGYWOGGTTLTVSS (S8EQ 1D
NO: 42)

EIVLTOSPALMAASPGERYTITCRVSESISSSS
LHWYQOQKSGTSPKPWIYGTSNLASGVPVRF
SGSRSGTSYSLTISSMEAEBAATYYCQQWSD
YPWIFGGGTKLEIK (8EQ 1D NO: 73)

KCD22¢

OVOLQOSCAELMEPGASYELSCKATGYTE
TGYWIEWVKQRPGHGLEWIGELLPGSDSN
NYNEKFKGKATFTADTSSNTAYMOQLSSLTT
EDSAIY YCARDYSNYWYRDVWGTGTTVEVS
8 (SEQ ID NO: 43)

BIQMTQTTSSLSASLGDRVTISCRASQDISNY.
ENWYQOKPDCTVELLIYYITSNLESGYPSRY
SGSGSGTDYSLTISNLEQEDIATYFCQODSE

HRYFCGGGTELEIK (SEQ ID NO: 76)

KCBD224

QVOLKESGPGLVAPSQSLSITCTVSGESLTS
YGVBWIROSPGRGLEWLGVIWGVGEINYN
SALKSRLSISKDNSKSQVFLEMNSLOTDRTA

BIOQMTQTTSSLSASLGDRVTISCRASQVISNY
ENWYQOKPDRCTVKLLIYYTSRLHBSGYVPSRY
SCSCSCTDYSLTISNLEPEDIATYVYCQQYSK
LEPYTVGSGTKLEIK (3EQ ID NO: 77)
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MYVCARSYDGSYWYFDYWOTGTTIVIVSS
(SEQ D NO: 44)

119 TA¥ | EVQLVESGGGLVOPGGSLRLSCAASGYTFT | DIQLTQSPSSLSASVGDRVTITCRSSQTIVHS
BYYMNWVYRQAPGKGLEWIGDINPNTGDTS | NGDTYLEWYQQKPGKAPNLLIYKVSNRFSG
YNADFKREFTFSLDTSKSTAVLOMNSLEAR | VPSHFSGSGSGTDFTLTISSLQPEDFATYYCE
DTAVYYCTREGPSFAYWGQGTLVTVSS QGSHYPPTFGQGTRYEIK (SEQ D NG 78)
(SEQ ID NO: 45)

119 TAF | EVQLVESGGGLVQPGGSLRLSCAASGYTHFT | BIQMTQSPSSLSASVGDRVTITCRSSQTIVHS

Gorm DYYMSWYRQAPGKGLEWIGDINPNTGBTS | NGDTYLEWYQOKPGKAPNLLIYEVENRFSG
YNADSVKGRVTISRDNSKNTLYLQMNSLRA | VPSRESGSGEGTDFTLTISSLQPEDFATYYCF
EDTAVYYCTREGPSFAYWGOQGTLVIVSS QGSHVPPFTFGQGTKVEIK (SEQ 1D NO: 79)
(SEQ ID NO: 46)

119 Hu | EVKKPGASVKVSCKASGYTFIDYYMHWYVR | DVVMTQSPLSLPVTLGOPASISCRSSQTIVHS

man QAPGOGLEWIGDINPNTGDTSYNQKFQGRY | NGDTYLEWFQORPGOSPNLLIYKVSNRFSG

Germ TSTRDTSISTAYMELSRLRSDDTVVYYCTRE | VPDRFSGSGSGTDFTLKISRVEAEDVGVYYC
GPSFAYWGQGTLYTVSS (SEQ I3 NO: 47) FQOSHVPPTFGGGTEVEIK (SEQ 1D NO: 80)

{82821 In some embodiments, the anti-CFD antibody includes a heavy chain

variable region having an amino acid sequence at least 80%, at least 85%, at least 90%, at least
93%, at least 97%, at least 98%%, at least 99%, or about 100%, or a percentage i a range defined
by any two of the preceding values {e.g., 80-100%, 85-95%, 90-97%, etc.) identical to SEQ ID
NG: 129 {or a heavy chamn varable region thereof), and a light chain variable region having an
amino acid sequence at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, at
least 98%, at least 99%, or about 100%, or a percentage in a range defined by any two of the
preceding values {e.g, 80-100%, 85-93%, 90-97%, etc.) identical to SEQ ID NO: 130 (or a
light chain vanable region thereof). In some embodiments, the anti-CFD antibody heavy chain
meludes the sequence of SEQ ID NG 129 (with or without the C-terminal lysine). In some
embodiments, the CFD antibody hight chain can comprise the sequence of SEQ 1D NG: 138
[6283] In some embodiments, one or both of the first protein {e.g., the protein
conjugated to the phosphorylcholime-containing polymer) and the second protein {e.g., the
unconjugated protein or protein that is not conjugated to a phosphorylcholme-containing
polymer) is an anti-IL-6 antibody. In some embodiments, the anti-IL-6 antibody includes a
heavy chain having any 3 of the heavy chain CDRs n any one of SEQ ID NQOs: 81-89, and a
light chain having any 3 of the light chain CDRs in any one of 1D NOs: 90-92. In some

embodiments, the anti-IL-6 antibody includes a heavy chain variable region having an aming
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acid sequence at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, at least 98%,
at least 99%, or about 100%, or a percentage 1n a range defined by any twe of the preceding
values {e.g., 80-100%, 85-95%, 90-97%, etc.) identical to any one of SEQ 1D NGs: 81-89, and
a light chain variable region having an amino acid sequence at least 30%, at least 5%, at least
90%, at least 95%, at least 97%, at least 98%, at least 99%, or about 100%, or a percentage in
a range defined by any two of the preceding values {&.g., 80-100%, 85-95%, 90-97%, etc.)

identical to any one of SEQ ID NQOs: 90-92.

Table 0.2

I3 | Seguence
| EVOLVESGGGLVOPGGSLRLSCAASGFTESPEAISWVROAPGKGLEWY AKISPGGSWTYYSDTVTDRFTFSLOTSKSTAYLOMNS

EVQLVESGGGLYQPGGSLRLSCAASGETESPEAWSWVRGAPGKGLEWYAKISPGGSWITYYSDTVTIDRFTFSLDTSKSTAYLGM
NSLRAEDTAVYYCARQLWGYYALDVWGQGTLVTVSES {SEQ 1D NO: 82}
ia EVQIVESGGGLYQPGGSLRUSCAASGFTFSPFAMBWVROAPGKGLEWVAKISPGESWTYYADTVTDRFTFSLDTSKSTAYLOM
NSLRAEDTAVYYCARGAWGYYALRIWGQGTLVTVSS {(SEG 1D NO: 83)
lib EVOLVESGGGLVOPGGSLRISCAASGETESPRAMHWVRQAPGKGLEWVAKISPGGSW TYYSDTVIDRFTFSLDTSKSTAYLOM
NSLRAEDTAVYYCARQSWGYYALDIWGQGTLVTVSS (SEQH D NO: &84)
lic EVQLVESGGGLYQPGGSLRUSCAASGETESPEAMIEWVROAPGKGLEWVAKISPGGSWTYYSDTVT DRFTFSLDTSISTAYLOM
NSLRAEDTAVYYCARQGWGYYALDIWGQGTLVTVSS {SEQ ID NO: 85}
iid EVOLVESGGGLVOPGGSLRLSCAASGETFSPFAMHWYROAPGKGLEWVAKISPGGSWTYYSOTVTDRFTFSLDTSKSTAYLOM
NSLRAEDTAVYYCARQTWGYYALDIWGQGTLVTVSS {SEQ ID NO: 86}
ie EVQLVESGGGLYQPGGSLRISCAASGETESFFAMEWVROAPGKGLEWYAKISPGGSWTYYSDTVIDRFTFSLDTSKSTAYLGM

NSLRAEDTAVYYCARQOWGYYALRIWGQGTLVTVSS (SEQ D NO: 88)

lig EVQLVESGGGLVOPGGSLRISCAAS S PEANMHWVRQAPGKGLEWYAKISPGGSWTYYSDTVIDRFTFSLDTSKSTAYLGM
NSLRAEDTAVYYCARQKWGYYALDIW

GQGTLVTVSES {SEQ 1D NO: 89}

Table 0.3

i Seguence

i DHQLTOSPSSLSASYGDRVTITCSASISVSYLYWYQCKPGRAPKLLIYDDSSLASGVPSRISGSGSGTDFTLTISSLQPEDFATYYCQQ
WSGYPYTFGQGTKVEIK{SEQ 1D NO: 90}
v DIQLTGSPSSLSASVGDRVTITCSASISVSYLYWYQGKPGKAPKELIYDASSLASGYFSRFSGSGSGTDFTLTISSLOPEDFATYYCQQ
WSGYPYTFGOGTKVEI {SEQ 1D NO: 91}
v CHOLTQSPSSLSASYGDRVTITCSASISYSYLYWYQQKPGKAPKLLIYDDSNLASGVPSRFSGSGSGTOFTLTISSLQPEDFATYYCQQ

WSGYRYTFGQGTKVEK {SEQ 1D NO: 92}

[6284] in some embodiments, one or both of the fust protein {e.g., the protem
conjugated to the phosphoryicholine-contaming polymer) and the second protein {e.g., the

unconjugated protemn or protein that is not comjugated to a phosphoryicholine-containing
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polymer} is a fusion construct comprising a VEGEF Trap fused to the heavy chain of an anti-
11-6 anttbody. In some embodiments, the fusion construct mchides a heavy chain vanable
region having any 3 of the heavy chain CDRs (or all 3 heavy chain CDRS) in any one of SEQ
1D NOs: 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, and
127, and a bight chain variable region having any 3 of the light chain CDRs {or all 3 Light chain
CDRs) i any one of 1D NQOs: 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118,
120, 122, 124, 126, and 128. In some embodiments, the fusion construct includes a heavy
chain variable region having any 3 of the heavy chain CDRs {or all 3 heavy chain CDRs) in
any one of SEQ 1D NOs: 93, 95, 97,99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121,
123, 125, and 127, and a light chain variable region having any 3 of the light chain CDRs (or
all 3 tight chain CDRs) in any one of SEQ ID NOs: 94, 96, 98, 100, 102, 104, 106, 108, 110,
112, 114, 116, 118, 120, 122, 124, 126, and 128, as they are paired in Table 0.4, In some
embodiments, the fusion construct includes a heavy chain variable region having an amino
acid sequence at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, at least 98%,
at least 99%, or about 100%, or a percentage in a range defined by any two of the preceding
values {e.g., 80-100%, 85-95%, 90-97%, etc.) identical to a beavy chain vanable region 1o any
one of SEQ ID NOs: 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121,
123, 125, and 127, and a light cham variable region having an amine acid sequence at least
80%, at least 85%, at least 90%, at least 95%, at least 97%, at least 98%, at least 99%, or about
100%, or a percentage n a range defined by any two of the preceding values {e.g., 80-100%,
85-959%, 90-97%, etc.) identical to a hght chain variable region in any one of SEQ ID NOs:
94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, and 128, In
some embodiments, the fusion construct mcludes a heavy chain variable region having an
amino acid sequence at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, at
least 98%, at least 99%, or about 100%, or a percentage in a range defined by any two of the
preceding values {e.g., 30-100%, 85-95%, 90-97%, etc.} identical to a heavy chain variable
region n any one of SEQID NOs: 93, 95,97,99, 101, 103, 105, 107, 109, 111, 113, 115,117,
119,121,123, 125, and 127, and a light chain variable region having an amino acid sequence
at least 80%, at least 85%%, at least 90%, at least 95%, at least 97%, at least 98%4, at least 99%,
or about 100%, or a percentage in a range defined by any two of the preceding values {e.g., 80~

100%, 85-95%, 90-97%, etc.) identical to a light chain variable region in any one of SEQ ID

-107-



WO 2024/254281 PCT/US2024/032770

NOs: 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, and
128, as they are paired in Table 0.4, In some embodiments, the fusion construct includes a
heavy chain having any 3 of the heavy chain CDRs in any one of SEQ D NQOs: 93, 05, 97, 99,
101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, and 127, and a light chain
having any 3 of the hight chain CDRs i any one of 1D NOs: 94, 96, 98, 100, 102, 104, 1096,
108, 110, 112, 114, 116, 118, 120, 122, 124, 126, and 128 In some embodiments, the fusion
construct includes a heavy chain having any 3 of the heavy chain CDRs in any one of SEQ 1D
NOs: 93,95, 97,99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, and 127,
and a light chain having any 3 of the light chain CDRs 10 any one of SEQ 1D NOs: 94, 96, 98,
100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, and 128, as they are
paired in Table 0.4. In some embodiments, the fusion construct includes a heavy chain variable
region having an amino acid sequence at least 80%, at least 85%, at least 90%, at least 95%, at
least 97%, at least 98%, at least 99%, or about 100%, or a percentage in a range defined by any
two of the preceding values (e g, 80-100%, 85-95%, 90-97%, etc.) identical to any one of SEQ
D NOs: 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 11S, 117, 119, 121, 123, 125, and
127, and a hght chan variable region having an amino acid sequence at least 80%, at least
83%, at least 90%, at least 95%, at least 97%, at least 98%, at least 999, or about 100%, ora
percentage m a range defined by any two of the preceding values (e.g., 80-100%, 85-95%, 90-
97%, etc.) wentical to any one of SEQ ID NGOs: 94, 96, 98, 100, 102, 104, 106, 108, 110, 112,
114, 116, 118, 120, 122, 124, 126, and 128. In some embodiments, the fusion construct
inciudes a heavy chain variable region having an amino acid sequence at least 80%, at least
85%, at least 90%, at least 95%, at least 97%, at least 98%, at least 99%, or about 100%, or a
percentage i a range defined by any two of the preceding values {(e.g., 30-100%, 85-95%, 90-
97%, ete.) identical to any one of SEQ ID N{s: 93, 95, 97, 99, 101, 103, 105, 107, 109, 111,
113, 115, 117, 119, 121, 123, 125, and 127, and a bight cham varable region having an amino
acid sequence at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, at least 98%,
at feast 99%, or about 100%, or a percentage in a range defined by any two of the preceding
values {e.g., 80-100%, 85-95%, 90-97%, etc.) identical to any one of SEQ D NOs: 94, 96, 98,
100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, and 128, as they are
paired inn Table 0.4, In some embodiments, the fusion construct includes: a heavy chain

variable region having an amino acid sequence at least 80%, at least 85%, at least 90%, at least
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95%s, at least 97%, at least 98%, at least 99%, or about 100%, or a percentage in a range defined
by any two of the preceding values {e.g., 80-100%, 85-95%, 90-97%, etc.} identical to a heavy
chain variable region in any one of SEQ 1 NQOs: 93, 95, 97, 99, 101, 103, 105, 107, 109, 111,
113, 115,117, 119, 121, 123, 125, and 127, and heavy chain CDRs of the 3 heavy chain CDRs
in the any one of SEQ ID NOs: 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117,
119, 121, 123, 125, and 127, and a light chain variable region having an amino acid sequence
at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, at least 98%, at least 99%,
or about 100%%, or a percentage in a range defined by any two of the preceding values {e.g., 80-
100%, 85-95%, 90-97%, etc.) identical to a light chamn variable region n any one of SEQ ID
NOs: 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, and
128, and light chain CDRs of the 3 light chain CDRs in the any one of ID NQOs: 94, 96, 9§,
100,102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, and 128, where the SEQ
1D NOs of the light chain and heavy chain are paired as they are in Table 0.4 In some
embodiments, the fusion construct includes a heavy chain having an amino acid sequence at
least 80%, at least 85%, at least 90%, at least 95%, at least 97%, at least 98%, at least 99%, or
about 100%, or a percentage n a range defined by any two of the preceding values {e.g., 80-
100%, 85-95%, 90-97%, etc.) identical to any one of SEQ [D NGs: 93, 95, 97, 99, 101, 103,
105, 107, 109, 111, 113, 118, 117, 119, 121, 123, 125, and 127 {each with or without the C-
terminal lysine), and a light chain having an amino acid sequence at least 80%, at least §85%,
at teast 90%, at least 95%, at least 97%., at least 98%, at least 99%, or about 100%, or a
percentage m a range defined by any two of the preceding values {(e.g., 30-100%, 85-95%, 90-
97%, etc.) identical to any one of SEQ 1D NOs: 94, 96, 98, 100, 102, 104, 106, 108, 110, 112,
114, 116, 118, 120, 122, 124, 126, and 128, as they are paired in Table 0.4 In some
embodiments, the fusion construct includes a heavy chain having an amino acid sequence of
any one of SEQ D NQs: 93, 95,9799, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121,
123, 125, and 127 (each with or without the C-terminal lysine), and a hight chain having an
aming acid sequence of any one of SEQ 12 NQOs: 94, 96, 98, 100, 102, 104, 106, 108,110, 112,
114,116, 118, 120,122, 124, 126, and 128, as they are paired in Table 0.4.

Table 0.4

ID | Heavy chain Light chain

A SOTGRPFVEMYSEIPEHHMTEGRELVIPCRVTSPNITVTLKK | DIGLTGSPSSLSASVGDRVTITCSASISYSYLYWYQQKPGKAP
FRLDTLIPDGKRUWDSRKGFHSNATYKEIGLLTCEATVNGH | KLLIYDDSSLASGYPSRFSGSGSGTDFTLTISSLOPEDFATYYC
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LYKTRYLTHROQTNTHDVVLSPSHGIELSVGEKLVINCTARTE
LRVGIDFNWEYPSSKHOHKKLYNRDLKTQSGSEMEKKFLST
LTIDGVTRIDAGLYTCAASSGLMTEKNSTEFVRVREKGGGE
SGGGGSEVOLVESGGGLVOPGGSLRISCAASGETESPEAIS
WVYRCAPGKGLEWVARISPGGSWTYYSDTVTDRFTFSLDTS
KSTAYLOMNSLRAEDTAVYYCARQLWGYYALDVWGQGTL
VTVSSASTHGRSYFPLARSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTAT
YICNYNHKPSNTKYDRKKVEPKSCDETHTCPRCPAPEAAGAP
SVFLFPPYPKDTLIMISRTPEVTCVVYDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYNSTYRVVEVLTVIHODWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTUPPSREEMTKN
GVSLETCLVKGRYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWOQGNVFSCSVMHEALHNHYTOKSLSC
SPGK (SEQ 1D NO: 83}

QUWSGYPYTFGOGTKVEIKRTVAAPSYFIFPPSDEQLKSGT
ASVVCLLNNFY PREAKVQWKYDNALOSGNSOESVTEQDSK
DSTYSLSSTLTLSKADYEKH KVYACEVTHOGLSSPYTKSFNRG
EC {SEQ 1D NO: 94}

SOTGRPFVEMYSEIPEHHMTEGRELVIPCRVTSPNITVTLIK
FPLDTLIPDGKRIWDSRKGFISNATYEEIGLLTCEATYNGH
LYKTNYLTHROQTN THDVVLSPSHGIELSYGEKLVENCTARTE
LNV GIDENWEYPSSKHOHKKLYNRDLKTQSGSEMKKFLST
LTIDGVTRSDOGLYTCAASSGLMTKKNSTRVRVHEKG GGG
SGGGESEVALVESGGELYOPGGSLRLSCAASGITESPEAIS
WVRGAPGKGLEWVAKISPGASWTYYSDTVIDRETFSLDTS
KSTAYLOMNSLRAEDTAVYYCARGLWGYYALDVWGOGTL
VTVSSASTKGPSVEPLAPSSKSTSGGTAALGCIVKDYFPEPVT
VSWNSGALTSGYHTFPAVLOSSGLYSLSSVWTVPSSSLATQT
VICNVNHEPSNTIVDKEVEPKSCDKTHTCPPCPAPEAAGAP
SYFLFPPKPKDTLMISRTREVTCVWVDVSHEDPEVKFNWYY
DGYEVHNAKTKPREEQYNSTYRVVSVLTVLHODWINGKEY
KCKVSNKALPAPIEKTISKAKGQPREPGVYTLPFSREEMTKN
OVSLTCLVKGRYPSDIAVEWESNGQPENNYKTTPRVLDSDG
SFFLYSKLTYDKSRWOQGNVFSCSYMHEALHNHYTQKSLSC
SPGK {SEQ iD NO: 95}

DICLTCGSPSSLSASVGDRVTITCSASISYSYLYWYGOKPGKAP
KLLIYDASSLASGVPSRFSGSGSGTRFTLTISSLQPEDFATYYC
QOWSGYPYTFGOGTKVEIKRTVAARSYFIFPPSDEQLKSGT

ASVVCLLNNFYPREAKVOWKVDNALOSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPVTKSENRG
EC {SEQ D NO: 96}

SDTGRPEVEMYSEIPEHHM TEGRELVIPCRVTSPNITVTLKK
FPLDTLIPDGKRIWDSRKGFISNATYKEIGLLTCEATVNGH
LYKTNYLTHRO TN THOVVLSP SHGIELSVGEKLVENCTARTE
LNV GIDENWEYPSSKHOHKKLYNADLKTOSGSEMKKELST
LHDGVTRSDAGLYTCAASSGLMTKKNSTFVRVHEK GGG
5GGGGESEVQLVESGGGLYQPGGSLRISCAASGFTFSPEAIS
WYROAPGKGLEWVAKISPGGSWTYYSDTVTDRFTFSLDTS
KSTAYLQMNSLRAEDTAVYYCARGLWGYYALDVWGOGTL
VTYSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTAT
VICNVNHEPSNTIVIKEVEPKSCDKTHTCPPCPAPEAAGAP
SVFLFPPKPKDTLMISRTPEVTCOVVVOVSHEDPEVKFNWYY
DEVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGOPREPQVYTLEPSREEMTKN
QVSLTCLVKGRYPSDIAVEWESNGGPENNYKTTPPVELDSDG
SEFLYSKLTVDRKSRWQGGNYFSCSYMHEALHNHYTOKRSLSC
SPGK {SEC D NG: 97)

KLLIYDOSNLASGYPSRFSGSESGTDFTLTISSLOPEDFATYYC
OOWSGYPYTFGOGTKVEIKRTVAAPSVEIFPPSDEGLKSGT
ASYYCLLNNFYPREAKVOW KVONALQSGNSQESVTEQDSK
BSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC {SEQID NO: 98}

SOTGRPFVEMYSEIPEHHMTEGRELVIPCRVTIPNITVTLKK
FRLDTLIPDGKRIBVDSREGFISNATYKEIGLLTCEATVNGH
LYKTNYLTHROTNTHDVVISPSHGIELSVGEKLVENCTARTE
LNVGIDFNWEYPSSKHOHKKLVNRDLKTQSGSEMKKFLST
LTIDGVTRSDQGLYTCAASSGLMTKENSTFVRVHEKGGGG

DIQLTQSPSSLSASYGDRVTITCSASISVSYLYWYQQKPGEAFP
KLLIYDDSSLASGVPSRFSGSGSGTOFTLTISSLGPEDFATYYC
DOWSGYPYTFGQGTKVEIKRTVAAPSVEIFPPSDEQLIGSGT

ASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSK
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SGGGGSEVQLVESGGGLVOPGGSLRISTAASGETESPEAWS
WVRQAPGKGLEWYAKISPGGSWTYYSDT FTESLDTS

KSTAYLOMNSLRAEDTAVYYCARQLWGYYALDVWGQGTL

VTVSSASTKGPSYFPLAPSSKETSGGTAALGCLVKDYFPEPYT
VEWNSGALTSGVHTFPAVLOSSGLYSLSSWTVPSSSLGTQT
YICNYNHKPSNTKYDKKVEPKSCOKTHTCPRPCPAPEAAGAP

SVFLFFPHKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYV

DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEY
KCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEMTKN

QVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SEFLYSKLTVDKSRWOQGNVESCSVMHEALHNHYTQKSLSC
SPGK (SEQID NO: 99)

DSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPYTKSFNRG
EC{SEQHID NO: 100)

SOTGRPFVEMYSEIPEHHMTEGRELVIPCRVTSPRITVTLKK
EPLDTLIPDGKRIWDSRKGRUSNATYKEIGULTCEATVRGH
LYKTNYLTHRQUNTHDVVLSPSHGIELSVGEKLVEINCTARTE
LNVGIDFNWEYPSSKHOHKKLYNRDLKTQSGSERMKKFLST
LTIDGVTRADOQGLYTCAASSGLMTEKNSTFVRVHEKGGGGE
SGGGGSEVOLVESGGGLVOPGGSLRLSCAASGETESPEAWS
WVYRCAPGKGLEWYARISPGGSWTYYSDTVIDRFTFSLDTS

KSTAYLOMNSLRAEDTAVYYCA) WGEGOGTL

VTVSSASTKGPSYFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVRSSSLGTAT
YICNVYNHKPSNTRVORKRVEPKSCDKTHTCPPCPAPEAAGAR

SVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVY

DGVEVHNAKTKPREEQYNSTYRVVEVLTVIHODWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPOQVYTLPPSREEMTKN

OVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPRVLDSDG
SFELYSKLTVDKSRWOQGNVESCSVIMHEALHNHYTOKSLSC
SPGK {SEQ ID NO: 101}

DIQLTGSPSSLSASVGRRVTITCSASISVRYLYWYOOKPGKAP
KLLIYDASSLASGVPSRFSGSGSGTRFTLTISSLQPEDFATYYC
QOWSGYPYTFGQGTHVEIKRTVAAPSYFIFPPSDEQLKSGT

ASVVCLINNFYPREAKVOQWKVDNALOSGNSQESVTEQDSK
DSTYSLESTLTLSKADYEKHKVYACEVTHOGLSSPYTKSFNRG
EC {SEQ D NO: 102)

SOTGRPEVEMYSEIPEHHMTEGRELVIPCRVTSPNITVTLKK
FPLDTLIPDGKRIWDSRKGFISNATYKEIGLLTCEATYNGH
LYKTRNYLTHRQTRTHDVVLSPSHGIELSVGEKLVLNCTARTE
LNVGIDFRNWEYPSSKHOHKKLYNRDLETOSGSENMKKFLST
LTIDGYTRIDOGLYTCAASSGLMTKKNSTFYRVHEKGGGG
SGGGGESEVQIVESGGGLYQPGGSLRISCAASGETESPFAWS
WVROAPGKGLEWVAKISPGGIWTYYSDTVIDRE DTS
KSTAYLOMNSLRAEDTAVYYCARQLWGYYALDVWGOGTL
VTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPERPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVWTVPSSSLGTQT
YICNVNHEPSNTIVDKKVEPKSCDKTHTCPPCPAPEAAGAP
SYFLFPPKPEDTLMISRTREVTCOVVVDVSHEDPEVRKFNWYY
DGVEVHNAKTHKPREEQYNSTYRVVSVLTVIHODWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPFSREEMTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTOKSLSC
SPGK {SEQH D NC: 103}

DIOLTOSPSSLSASVGDRVTITCSASISYSYLYWYQQKPGKAP
KLLIYDDSNLASGYPSRFSGSGSGTDFTLTISSLOPEDFATYYC
QOWSEYPYTFGOGTKVEIKRTVAAPSYFIFPPSDEGLKSGT

ASYVCLLNNFYPREAKVOWKVONALQSGRSQESYTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC {SEQID NO: 104)

SOTGRPEVEMYSEIPERHMTEGRELVIPCRVTIPNITVTIKK
FPLDTLIPDGKRIBWDSRKGFHSNATYKEIGLLTCEATVNGH
LYKTHNYLTHROTNTHOVVLSPSHGIELSVGEKLVENCTARTE
LNVGIDFNWEYPSSKHQHKKLYNRDLKTOSGSEMKKFLST
LTIDGVTRSDQGLYTCAASSGLMTKENSTFVRVHEKGGGG
SGGGEGSEVQIVESGGGLYQPGGSLIRISCAASGETESPFAM
HWYROAPGKGLEWVAKISPGGSWTYYSDTVTDRFTFSLDT
SKSTAYLQMNSLRAEDTAVYYCARCAWGYYALDIWGQGTL

BIOLTOSPSSLSASVGDRVTITCSASISYS YLYWYQQKPGRAP
KLLIYDDSSLASGVPSRESGSGSGTOFTLTISSLOPEDFATYYC
OOWSEYPYTFGOGTKVEIKRTVAAPSVEIFPPSDEGLKSGT
ASVVCLLNNFYPREAKVOWKYDNALQSGNSQESVTEODSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC {SEQID NO: 106}
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VIVSSASTRGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPYT
VEWNSGALTSGYHTFPAVLGSSGLYSLASVWTVPSSSLGTOT
YICNVYNHKPSNTKYDKKVEPKSCOKTHTCPPCPAPEAAGAP

SVFLFPPKPKDTUMISRTPEVTCYVVDVSHEDPEVKFNWYY

DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLINGKEY
KCKVSNEALPAPIEKTISKAKGOPREPQVYTLPPSREEMTKN

QVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SFRLYSKLTVDKSRWOQGNVFSCSYVMHEALHNHYTQKSLSC
SPGK (SEQ D NO: 105}

SOTGRPFVEMYSEIPEHHMTEGRELVIPCRVTSPRITYTLRK
FPLDTLIPDGKRIWDSRKGRISNATYKEIGLLTCEATVRGH
LYKTRYLTHRQTNTHDVVISPSHGIELSVGEKLVINCTARTE
LRVGIDFNWEYPSSKHOHKKLYNRDLKTQSGSEMEKKFLST
LTIDGYTREDOGLYTCAASSGLMTKKNSTFVRVHEKGGGE
SGGGGSEVOLVESGGGLVOPGGSLRISCAASGETESPEAM
HWVRQAPGKGLEWVAKISPGGSWTYYSDTYTDRFTFSLET
SKSTAYLOMNSIRAEDTAVYYCARQAWGYYALDIWGOGTL
VTVSSASTHKGRSYFPLAPSSKSTSGGTAALGCLVKDYFPEPYT
VSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTAT
YICNYNHKPSNTKVYDKKVEPKSCDKTHTCPRCPAPEAAGAP
SVFLFPPYPKOTLMISRTPEVTCVVYDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYNSTYRVVEVLTVLHODWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLUPPSREEMTKN
QVSLTCLVKGFYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWOQGNVFSCSVIMHEALHNHYTQKSLSC
SPGK (SEQ D NO: 107}

DIQLTQSPSSLSASVGDRVTITCSASISVSYLYWYQOKPGKAR
KLLYDASSLASGVPSRESGSGSGTOFTLTISSLQPEDFATYYC
QOWSGYPYTFGOGTRVEIKRTVAAPSYFIFPPSDEQLKSGTY

ASVVCLINNFYPREAKVQWRVDNALOSGNSQESVTEQDSK
DSTYSLESTLTLSKADYEKHKVYACEVTHOGLSSPVTKSFNRG
EC{SEQ ID NO: 108}

SOTGRPEVEMYSEIPEHHMTEGRELVIPCRVTSPRITVTLKK
FPLDTLIPDGKRIWDSRKGFISNATYKEIGLLTCEATVRGH
LYKTNYLTHROQTNTHDVVLSPSHGIELSVGEKLVLNCTARTE
LNVGIDFNWEYPSSKHOHKKLYNRDLKTQSGSEMKKFLST
LTIDGYTRIDOGLYTCAASSGLMTEKNSTFVRVHEKGGGG
SGGGHESEVOLVESGGGLVOPGGSLRISCAASGETFSPEAM

HWVYRQAPGRKGLEWYAKISPGGOWTYYSDTVTDRFTFSLDT
SKSTAYLOMNSIRAEDTAVYYCARQAWGYYALDIWGQGTL
VTVSSASTKGPSVFPLAPSSKSTSGGTAALGCIVIKDYFPEPVT
VSWNSGALTSGVHTFPAVLOQSSGLYSLSSVVTVRSSSLGTQT
YICNVYNHKPSNTRVOKRVEPKSCDKTHTCPPCPAPEAAGAR

SVFLFPPKPKDTLMISRTPEVTCVYVDYSHEDPEVKFNWYY

DGVEVHNAKTKPREEQYNSTYRVVSVLITVIHODWLNGKEY
KCKVSNKALPAPIEXTISKAKGQPREPOQVYTLPPSREEMTKN

QVSLTCLVKGFYPSDIAVEWESNGQPENNYETTPRVLDSDG
SFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSC
SPGK {SEQ ID NO: 108}

DICLTGSPSSLSASVGDRVTITCSASISVEYEYWYGOKPGKAP
KLLYDDSNLASGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC
QOWSEYPYTFGQGTRVEIKRTVAARSYFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVOWKVDNALQSGNSQESYTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSFVTKSFNRG
EC {SEQID NO: 110}

EVOLVESGGGLVQPGGSLRLSCAASGETESPRAISWVROAPR
GKOLEWYAKISPGESWITYYSDTVIDRFIFSLOTSKSTAYLG
MNSLRAEDTAVYYCARGLWEYYALDVWEAGTLVTVSSAS
TKGEPSVEPLAPSSKSTSGGTAALGCLYKDYFPEPVTVSWNSG
ALTSGVHTEPAVLQSSGLYSLESVYTVPSSSLGTOTYICNVNH
KPSNTKVDKKVEPKSCHGGGS GGG GSSDTERPFVEMYSES
PEHHMTEGRELVIPCRVTSPNITVTLEKEPLDTLIPDGIRIW
DSRKGRISNATYKEIGLLTCEATVNGHLYKTNYLTHROTNT
HOVVLSPSHGIELSYGEKLVINCTARTELNVGIDENWEYRS
SKHOHKKLVNRDLKTOS GSEMKKFLSTLTIDGVTRSDOGL
YTCAASSGLMTKKNSTFVRVHEKDKTHTCPPCPAPEAAGA

OOWSEYPYIFEOETKVEIRRTVAAPSYFIFPPSDEGLKSGT
ASYVCLLNNFYPREAKVOWKVONALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC {SEQID NO: 112)

-112-




WO 2024/254281

PCT/US2024/032770

PSYFLFPPKPKDTLMISRTPEVTOVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSEVLTVIHODWLNGKE
YKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEMTK
NOQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPYLDSD
GSFRLYSKLTVDKSRWQOGNVFSCSYMHEALHNHYTQKSL
SCSPGK (SEQ ID NO: 111}

EVOLVESGGGLYCPGHE5LRLSCAASGFTESPEAISWVRAA
GHGLEWYAKISPGGSWIYYSDIVTDRFTFSLDTSKSTAYLO
MNSLRAEDTAVYYCARQLWGYYALDVWGQGTLYTVSSAS
TKGPSYFPLAPSSKSTSGETAALGCLVKDYFPEPVTVEWNSG
ALTSGVHTFPAVLOSSGLYSLSSYVTVRSSSLGTQTYICRVNH
KPSNTKYDKKVEPKSCGGGGSGEGGSSDTGRPFVEMYSES
PEUHMTEGRELVIPCRYTSPNITYTLKKFPLD TLIPDGKRIIY
DSREGFISNATYKEIGLLTCEATYNGHLYKTNYLTHRQTNT
HDVVLSPSHGIELSVGEKLYLNCTARTELNVGIDFNWEYPS
SKHOHKKLYNRDLKTQS GSERMKKFLSTLTIDGVTRSDBQGL
YTCAASSGLMTKKNSTFVRVHEKDKTHTCPPCPAPEAAGA
PSVFLFPPKPHDTLMISRTPEVTCYVVDVSHEDPEVEFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
YKEKVSNKALPARIEKTISKAKGQPREPQVYTLPPSREEMTK
NQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQOGNVISCSVMHEALHNHYTOKSL

DIQLTQSPSSLSASYGDRVTITCSASISVSYLYWYQOKPGKAF
KLLIYDASSIASGVPSRFSGSGSGTDFTLTISSLOFEDFATYYC
QOQWSGYPYTFGQGTKVEIRTVAAPSYFIFPPSDEQLKSGT

NFYPREAKVQWKVDNALOSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPYTKSFNRG
SC{SEQID NO: 114)

SCSPGK (SEQ D NO: 113}
EVOLVESGGGLVOPGGSLRISCAASGETESPEAISWVROAP
GHGLEWVAKISPGGSWIYYSDTVTDRFTFSLDTSKSTAYLQ
MNSLRAEDTAVYYCARGLWGYYALDVWGOGTLVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVEDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSYVTVPSSSLGTQTYICNVNG
KPSNTRVDKKVEPKSCGGGGSGGGGSSDTGRPFVEMYSE]
PEHHMTEGRELVIPCRVTSPNITVTLKKFPLDTLIPDGKRIIW
DSRKGHISNATYKEIGLLTCEATVNGHLYKTNYLTHRQTNT
ROVVLSPSHGIELSVGEKLVINCTARTELNVGIDFNWEYPS
SKHOHKKLYNRDLKTQSGSEMKKFLSTLTIDGVTRSDOGL
YTCAASSGLMTKKNSTFVRVHEKDKTHTCPPCPAPEAAGA
POVELFPPKPKDTLMISRTPEVTCOVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLETVIHQDWIENGKE
YKCKVSNKALPAPIEKTISKAKGQPREPOVYTLPPSREEMTK
NQVSITCLVKGFYPSDIAVEWESNGOPENNYITTPRVLDSD
GSFFLYSKLTVDESRWQOGNVFSCSVMHEALHNHYTQKSL
SCSPGK (SECH D NO: 115}

DIQLTGSPESLSASVGRRVTITCSASISVRYLYWYOOKPGKAP
KLLYDDSNLASGVPSRFSGSGSGTOFTLTISSLQPEDFATYYC
QOWSGYPYTFGOGTRVEIKRTVAAPSYFIFPPSDEQLKSGT
ASVVCLINNFYPREAKVQWKVDNALOSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPYTKSFNRG
EC{SEQ ID NO: 118}

Y]

EVQLVESGGGLVQPGGSLRLSCAASGETESPEFAWSWYVRQA
PGKGLEWVAKISPGESWTYYSDTVTDRFTFSLDTSKSTAYLO
MNSLRAEDTAVYYCARGLWGYYALDVWGOGTLVTVSSAS
TKEPSYFPLAPSSKSTSGGTAALGCLVKDYFPERPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTOTYICNVNH
KPSNTKVDKKVEPKSCHGGGEGGG GSSDTGRPFVEMYSE!
PEHHMTEGRELVIPCRVTSPNITVTLRKKFPLDTLPDGIRING
DSRKGRISNATYKEIGULTCEATYNGHLYKTNYLTHROQTNT
HDVVLSPOHGIELSVGEKLVLNCTARTELNVGIDFNWEYPS
SKHQHKKLVNRDIKTQSGIEMKKFLSTLTIDGVTRSDGGL
YTCAASSGLMTIKNSTRVRVHEKDKTHTCPPCPAPEAAGA
PSVELFPPKPKDTLMISRTPEVTOVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKE
YKCKVSNIALPAPIEKTISKAKGOPREPQVYTLPPSREEMTK

DIGLTOSPSSLSASVEDRVTITCSASISVSYLYWYOQKPGKAP
KLLIYDDSSLASGYPSRESGSGSGTDRTLTISSLOPEDFATYYC
QoW SEYPYTFGOGTKVEIRRTVAAPSYEIFPPSDEQLKSGT

ASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPVTKSENRG
EC {SEQ ID NO: 118)
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NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSYMHEALHNRHYTOKSL
SCSPGK (SEQUID NO: 117}

EVQLVESGGGLVOPGGSLRISCAASGFTESPEAWSWVRCOA
PGKGLEWVAKISPGGSWTYYSDTVTDRFTFSLDTSKSTAYLQ
MNSLRAEDTAVYYCARQLWGYYALDVWGQGTLYTVSSAS
THGPSVFPLAPSSKSTSGGTAALGCLVKDVFPEPVTVSWNSG
ALTSGVHTFPAVLGSSGLYSLSSVVTVRSSSLGTOTYICNVNH
KPSNTHVOKKVEPKSCGGGGSGEGEISDTGRPFVEMYSE]
PEHHMTEGRELVIPCRVTSPNITYTLEKFPLOTLIPDGKRIW
DSRUGHISNATYKEIGLLTCEATVNGHLYKTNYLTHRQTNT
HRYVLSPSHGIELSVGEKLVINCTARTELRVGIDFNWEYPS
SKHOHKKLYNRDIKTQSGSEMKKFLETLTIDGVTRIDAQGL
YTCAASSGLMTKIKNSTFVRVHEKDKTHTCPPCPAPEAAGA
PSVFLEPPEPKDTLMISRTPEVTCOVVVDVSHEDPEVIFNWY
VOGVEVHNAKTKPREEQYNSTYRVVSEVLTVLHODWINGKE
YKCKVSNKALPAPIEKTISKAKGOPREFPQVYTLPPSREEMTK
NOQVSLTCLVKGFYPSDIAVEWESNGOQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNYFSCSVMHEALHNHYTOQKSL

DIQLTQSPSSLSASYGDRVTITCSASISVSYLYWYQQKPGEAF
KLLIYDASSLASGVPSRFSGSGSGTDFTLTISSLOPEDFATYYC
QOWSGYPYTFGOGTKVEIKRTVAAPSYFIFPPSDEQLKSGT

ASVVCLLNNFYPREAKVQWERVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC{SEQ 1D NO: 120)

SCSPGK (SEQ 1D NO: 119}
VOLVESGGGLYOPGGSLRISCAASGETFSPEAWSWVRGA
PGKGLEWVAKISPGGSWTYYSDTVIDRFTFSLOTSKSTAYLG
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ALTSGVHTFPAVLQSSGLYSESSYWTVRSSSLGTQTYICNVNH
KPSNTKVDKKVEPKSCGGGGSGGGGSADTORPFVERYSE]

PEHHMTEGRELVIPCRVTSPRITVTLKKFPLDTLIPRGKRINY
DIRKGHISNATYKEIGLLTCEATVNGHLYKTNYLTHRQTNT
HDVVLSPSHGIELSVGEKLVINCTARTELNVGIDFNWEYPS

SKHOHKKLYNRDLKTQSGSEMKKFLSTLTIDGVTRSDQGL

YTCAASSGLMTKKNSTFVRVHEKDKTHTCPPCPAPEAAGA
PSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY

VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWILNGKE
YRKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTK

NGVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSD
GSFRLYSKLTVDISRWOOGNVFSCSVIMHEALHNHYTQKSL
SCSPGK (SEQ D NO: 121}

DIQLTQSPSSLSASYGDRVTITCSASISVSYLYWYQOKPGKAR
KLLIYDDSNLASGYPSRFSGSGSGTDFTLTISSLAPEDFATYYC
QUWSGYPYTFGOGTKVEIKRTVAAPSYEIFPPSDEQLKSGT
ASVVCLLNNEY PREAKVOQWKVDNALOSGNSOESVTEQDSK
RSTY LSKADYEKHKVYACEVTHOGLSSPVTKSFNRG
EC (SEQID ND: 122)

EVOQLVESGGGLYOQPGGSLRLSCAASGFTESPEFAMHWVROA
PGKGLEWYAKISPGGSWTYYSDTVIDRFTESLDTSKSTAYLG
MNSLRAEDTAVYYCARGAWGYYALDIWGQGTLVTVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVEDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTYPSSSLGTQTYICNVNH
KPSNTKVDKKVEPKSCGGGGSGGGGSSDTGRPFVERMYSE]
PEHHMTEGRELVIPCRVTSPNITVTLKKFPLOTLIPDGKRINWY
DSRKGHISNATYKEIGLLTCEATVNGHLYKTNYLTHRQTNT
ROVVLSPSHGIELSVGEKLVINCTARTELNVGIDFNWEYPS
SHHOQMHKKLVNRDIKTOSGSEMKKFLSTLTIDGVTRSDQGL
YTCAASSGLMTRKKNSTRVRVHEKDKTHTCPPCPAPEAAGA
PEVELFPPKPKDTLMISRTPEVTOVVVDVSHEDPEVKENWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLITVIHQDWIENGKE
YICKVSNIKALPAPIEKTISKAKGQPREPOVYTLRFPSREEMTK
NQVSLITCLVKGFYPSDIAVEWESNGOPENNYITTPRVLDSD
GSFFLYSKLTVDESRWOQQGNVFSCSVIMHEALHNHYTQKSL
SCSPGK (SEQH D NO: 123}

DIQLTGSPSSLSASVGDRVTITCSASISVEYLYWYOOKPGKAP
KLLIYDDSSLASGYPSRFSGRGSGTDFTLTISSLOPEDFATYYC
QOWSGYPYTFGOGTEVEIKRTVAAPSYFIFPPSDEQLKSGT

ASVVCLLNNFYPREAKVOWKVDNALQSGNSQESYTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSFVTKSFNRG
EC {SEQID NO: 124)
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o}

EVOLVESGGGLYOPGGSLRLSCAASGETESPEAMIHWYRGA
PGKGLEWVAKISPGESWTYYSDTYIDRFTESLDTSKSTAYLG
MNSLRAEDTAVYYCARCAWGYYALDIWGQGTLVTVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSS
ALTSGVHTEPAYLQSSGLYSLSSYVTVPSSSLGTQTYICNVNH
KPSNTKVDKKVEPKSCOGGGSGGGGSSDTGRPEVEMYSE
PEHHMTEGRELVIPCRVTSPNITYTLKKFPLD TLIPDGKRIW
DSRKGRISNATYKEIGLLTCEATVNGHLYKTNYLTHROTNT
HOVVLSPSHGIELSVGEKLVLNCTARTELNV GIDFNWEYPS
SKHOHKKLYNRDLKTQSGSEMKKFLS TLTIDGVTRSDAGL
YTCAASSGLMTKKNSTEVRVHEKDKTHTCPPCPARPEAAGA
PSVELFPPKPKDTLMISRTPEVTCVYVDVSHEDPEVKENWY
VDGVEVHNAKTKPREEQYNSTYRVVSVITVLHODWLNGKE
YECKVSNKALPAPIEKTISKAKGQPREPOVYTLPPSREEMTK
NCVSLTCLVKGRYPSDIAVEWESNGOPENNYKTTRRVLDSD
GSFFLYSKLTYDKSRWOOGNVFSCSVMHEALHNHYTQKSL
SCSPGK (SEQ 1D NO: 125}

DIQLTGSPSSLSASVGDRVTITCSASISVEYLYWYOOKPGKAP
KLLYDASSLASGVPSRESGS 3 SLQPEDFATYYC
QOWSGYPYTFGQGTKVEIKRTVAAPSYFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVOQWKVDNALOSGNSQESYTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSFVTKSFNRG
EC {SEQ ID NO: 128}

EVQEVESGGELYQPGGSLRLSCAASGETESPEAMHWYROA
PGKGLEWYAKISPGESWTYYSDTVIDRFTESLDTSKSTAYLO
MNSLRAEDTAVYYCA IWGQGTLVTVSSAST
KGPSYFPLAPSSKSTSGETAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTEPAVLOSSGLYSLSSVVTVPSSSLGTOTYICNVNH
KPSNTKVDKKVEPKSCGGGES GGG GSSDTERPEVEMYSES
PEIHMTEGRELVIPCRVTSPNITVTLKKFPLD TLIPDGKRIN
DSRKGFISNATYKEIGLLTCEATYNGHLYKTNYLTHROTNT
HDVVLSPSHGIELSYGEKLVINCTARTELNVGIDENWEYPS
SKHOQHKELVNADLKTOS GSEMKKFLSTLTIDGVTRSDOGL
YTCAASSGLMTKKNSTRVRYHEKDKTHTCPPCPAPEAAGA
PSVFLFPPKPKOTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSYLTVLHODWLNGKE
YKCKVSNKALPAPIEKTISKAKGQPREPOVYTLPPSREEMTY
NOVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPRVLDSD
GSFFLYSKLTVDKSRWQQGKNVFSCSY MHEALHNHYTOKSL
SCSPGH (SEQUID NO: 327}

DIQLTCSPSSLSASVGDRVTITCSASISVSYLYWYODKPGKAP
KLLIYDDSNLASGVPSRFSGSESETDFTLTISSLOPEDFATYYC
aq FEOGTKVEIKRTVAAPSVFIFPPSDEQLKSGT
ASYVCLLNNFYPREAKVOWKYDNALOSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKH KVYACEVTHQGLSSPVTKSFNRG
EC {SEQID NO: 128)

(0285

In some embodiments, the VEGF Trap comprises human VEGFR] domam

2 and human VEGFR2 domain 3. In some embodiments, the VEGF Trap includes the amino

acid sequence of SEQ I N1 133, In some embodiments, the VEGF Trap comprises an amino

acid sequence at least 809%, at least 85%, at least 90%, at least 95%, at least 97%, at least 98%,

at least 99%, or about 100%, or a percentage 1n a range defined by any twe of the preceding

values {e.g., 80-100%, 85-95%, 90-97%, ¢ic.} identical to SEQ 1D NO:133.

Table 0.5

Sequence

SEQ ID NO:

SDTGREYY

JHIMTEC

MY

IBBNATYKEIGLLTCEATVNGHLY! YLTHRQTINTIDVVLSPSHGIELSVGEKLVLNCTA
RTELNVGIDFNWEYPSSKHOQHKELVNRDLKTQSGSEMKKFLSTLTIIGVIRSDQGLYTCA

ASSGLMTKENSTFVRVHEK

PCRVTSPNITVTLKEFPLDTLIFDGKRITWDSREGE

133
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[8286] In some embodiments a fusion construct includes a heavy chain that
includes a CORul that is the CDRul in SEQ ID NO: 1035; a CDRu2 that is the CDRy2 in SEQ
1D NO: 105; a CDRu3 that is the CORa3 1 SEQ ID NO: 105; a CDRy1 that 1s the CDRil in
SEQ ID NO: 106; a CDRL2 that is the CDRL2Z in SEQ 1D NO: 106; and a CDR13 that 13 the
CDRL3 in SEQ ID NO: 166, In some embodiments, the fusion construct includes a heavy
chain comprising a complemeniarity determining region T {CDRul ) PFAMH {SEQ 1D NO.
134), CDRy2: KISPGGSWTYYSDTVTD (SEQ D NO: 135}, and CDRu3: QAWGYYALDI
(SEQ ID NO: 136); and a light chain comprising CDRy1: SASISVSYLY (SEQ 1D NG: 137),
CDRLZ: DDSSLAS (SEQ ID NG: 138), and CDRL3: QQWSGYPYT (SEQ 1D NO: 139). In
some embodiments, the heavy chain comprises an amino acid sequence at least 0%, at least
85%, at least 90%, at least 95%, at least 97%, at least 98%, at least 99%, or about 100%, or a
percentage in a range defined by any two of the preceding values {e.g., 80-100%, 85-95%, 90-
7%, etc.) identical to SEQ ID NG: 103, and the light chain comprises an amino acid sequence
at least 80%, at least 85%, at feast 90%, at least 95%, at least 97%, at least 98%, at least 99%,
or about 100%, or a percentage in a range defined by any two of the preceding values {e.g., 80-
100%, 85-95%, 90-97%, etc.) identical to SEQ ID NO:106. In some embodiments, the heavy
chain comprises the amino acid sequence of SEQ ID NO: 103 {with or without the C-terroinal
lysine), and the light chain comprises the amino acid sequence of SEQ 1D NO:106. OG2072
denoctes a fusion construct that meludes an anti-IL-6 antibody fused to a VEGYF trap, and that
inciudes a heavy chain of SEQ ID NGO 105 {with or without the C-terminal tysine) and a light
chain of SEQ ID N{» 106,

[6287] in some embodiments, one or both of the fust protein {e.g., the protem
conjugated to the phosphoryicholine-contaming polymer) and the second protein {e.g., the
unconjugated protemn or protein that is not comjugated to a phosphorylcholine-containing
polymer} s a fusion construet comprising a PDGFR extracellular trap fused to the heavy cham
of an anti-VEGF-A antibody. In some embodiments, the fusion construct includes a heavy
chain variable region having an amino acid sequence at least 80%, at least 85%, at least 90%,
at least 95%, at least 97%, at least 98%, at least 99%, or about 100%, or a percentage in a rangs
defined by any two of the preceding valies {e.g., 80-100%, 85-95%, 90-97%, ¢etc.) identical to

SEQ 1D NO: 131, and a light chain variable region having an amino acid sequence at least
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80%, at feast 85%, at least 90%, at least 95%, at least 97%, at least 98%, at least 99%, or about
100%, or a percentage in a range defined by any two of the preceding values {e.g., 80-100%,
85-95%, 90-97%, eic.) identical to SEQ 1D NG: 132, In some embodiments, the heavy chain
comprises the amino acid sequence of SEQ 1D NG 131 (with or without the C-terminal lysine),
and the light chain comprises the aming acid sequence of SEQ 1D N(O:132.

[0288] In some embodiments, one or both of the first protein {e.g., the protein
conjugated to the phosphoryicholine-containing polymer) and the second protein {e.g., the
unconjugated protein or protein that is not conjugated to a phosphorylcholine-containing
polymer) is an anti-HTRA1 antibody. In some embodiments, the anti-HTRA1 antibody
includes a heavy chain comprising a complementarity determining region | CDRal: FYHVH
(SEQ 1D NO: SEQ 1D NG:140), CDRu2: SIYTSGYTEYASALES (SEQ ID NO:141), and
CDRu3: EGLORVGVYLDA (SEQ 1D NG:142) or EGLORVGVYFDA (SEQ 1D NO:143) or
EGLORVGYMDA (SEQ ID NGO:144), and a light chain comprising a CDRu1:
RSSGSLLODEAGETYLA (SEQ ID NO:145), CDR:2: EVSLLES (SEQ 1D NO:146), and
CDRL3: QOATYFPYT (SEQ ID NG: 147} In some embodiments, the anti-HTRAT antibody
mcludes a heavy chain comprising a complementarity determining region 1 CDRul:
GFSLTFYH (SEQ ID NO: SEQ ID NG 148), CDRuZ: IYISGYT (SEQ ID NO:149), and
CDRu3: AREGLQRVGVFDA (SEQ ID NO:150) or AREGLQRVGVMDA (SEQ ID
NG: 151 or AREGLQRVGVLDA (SEQ 1D NO:152), and a light chain comprising a CDRu1
OSLLDEAGETY (SEQ ID NO:153), CDRu2: BV, and CDRL3: QQATYFRYT (SEQ ID
NG:147). In some embodiments, the anti-HTRAT antibody includes 2 heavy chain comprising
a complementarity determining region 1 CDRul: GFSLTFY (SEQ ID NO: SEQ ID NO:154),
CDRu2: YTSGY (REQ 13 NGOUISS), and CDRu3: EGLOQRVGVLDA (SEQ ID NO:142) or
EGLORVGVFDA (SEQ ID NO:143) or EGLOQRVGVMDA (SEQ ID NO:144), and a light
chain comprising a CDRel: RSSQSLLDEAGETYLA (SEQ ID N(: 1453, CDRo2: EVSLLES
(SEQ 1D NO: 146}, and CDRL3: QUATYFPYT (SEQ 112 NO:147). In some embodiments, the
heavy chain comprises an amino acid sequence at least 80%, at least 85%, at least 90%, at least
95%s, at least 97%, at least 98%, at least 99%, or about 100%, or a percentage in a range defined
by any two of the preceding values (e.g., 80-100%, 85-95%, 90-97%, ete.) identical to any one
of the VH sequences set forth in Table 0.6, and the light chain comprises an amino acid

sequence at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, at least 98%, at
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least 99%, or about 100%, or a percentage in a range defined by any two of the preceding
values (e.g., 80-100%, 85-95%, 90-97%, etc.} identical to the VL sequence set forth in Table
0.7. Insome embodiments, the heavy chain comprises any one of the VH sequences set forth

in Table 0.6, and the light chain comprises the VL sequence set forth in Table 0.7,

Table 0.6

3] Seqguence

QVQLVESGGGVVGPGGSLRLSCAASGE (HVHWVRQAPGKGLEWVASIY TS
ASALESRFTISRDTSKSTLYLOMNSLRAEDTAVYYCAREGLORVGVEDAWGQG
HCU7 | (SEQID NO:156)

QVQLVESGGGVVOPGGSLRLUSCAASGESL TEYHVHWVROAPGKGLEWVASIYTRGYTEY
ASALESRFTISRDTSE STLYLOMNSLRAEDTAVY YCAREGLORVGVMDAWGQGTLVTVS
HC37 | S{SEQID NO:!157)
QVQLVESGGGVVOPGGRLRLUSCAASGESLTEYHVHWVROAPGKGLEWVASIYTRGYTEY
ASALESRFTISRDTSKSTLYLOMNSLRAEDTAVY YCAREGLORVOGVLDAWGQGTLVTVSS
HC3% { (SEQ D NGI1S8)
EVQLVESGGGVVQPGGSLRLSCAASGESLTE
ASALESRFTISRIDTS
HC48 § S(SEQ D NG:159)
EVQUVESGOGVVQPGGRLRUSCAASGESLTFYHVHWVRQAPCKGLEWVASIYTRGYTEY
ASALESRETISRDTSKSTLYLOMNSLRAEDTAVYYCAREGLORVGVLDAWGQGTLVTVSS
HC41 § (SEQID NG:60)

Y
NTVSS

HVHWVROQAPGKGLEWVASIYTSGYTEY
KSTUYLOMNSLRAEDTAVYYCAREGLORVGVMDAWGQGTLVTVS

Table 0.7

I3 | Seguence

LC | DIQLTOQSPSSLSAS
21 | SRESGBGSC

VGDRVTITCRSSOSLLDEAGETYLAWFQQKPGKAPKLLIYEVSLLESGVP
LTISSLQPEDFATYYCQOQATYFPYTFGQCTKVEIK (SEQ D NO:161)

[0289] In some embodiments, the uncomjugated protein {e.g., unconjugated
antibody or unconjugated fusion construct) can have a conjugation cysteine or an engineered
cysteine or a cysteme for conjugation that is blocked--thereby preventing pelymer
conjugation. In some embodiments, the uncomjugated species within the composition 13
separate from the conjugated species by the fact that the conjugated species was subjected to a
conpugation reaction and then unconjugated protein {eg., unconjugated antibody or
anconjugated fusion construct) was then added to the mix to create the composition. In some
embodiments, the unconjugated protein does not have a non-native cysteine that can be
conjugated 1o a polymer. In some embodiments, the conjugate inchudes a polymer conjugated

{0 a cysteine, or free amino groups of the protein, e.g., using N-hydroxysuccinimide (NHS)
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esters. In some embodiments, the conjugate includes a polymer conjugated to c-amine group
of lysines, a-amine group of N-terminal amino acids, and/or S-amine group of histidines.
[029¢] In some embodiments, the formulation or therapeutically acceptable
composition comprises KSI-301. In some embodiments, KSI-301 comprises 8G1950 and its
conjugated form with OGI802Z, OG1933. OG1950 denoctes an anti-VEGF-A antibody having
a heavy chain of SEQ ID NO:1 (with or without the C-terminal lysine) and a light chain of
SEQ ID NGO 2. OG1802 may be bonded to the heavy chain of OG1950 at €443 (EU
numbering) to form OG1953. In some embodiments, the first protein {e.g, the protein
conjugated to the phosphorylcholine-containing polymer) is or comprises 0G1950 conjugated
with OGI802 (to form OG1953), and the second protein (e.g., the unconjugated protein or
protein that is not conjugated to a phosphoryicholine-containing polymer} is or comprises
0G1950. In some embodiments, the formulation or therapeutically acceptable composition
comprises about 40 to about 60 mM sodium acetate, about 0.01% to about 0.04% polysorbate
20, about 40 to about 60 me/mL (total protein concentration} of a mixture of OG1950 and
OG1953, the mixture containing about 15% to about 25% OG1950 and about 75% to about
85% OGI953 {e.g., by molar amount or percent composition by total protein mass weight
concentration), at pH about 4.5 1o about 5.5 In some embodiments, the formulation or
therapeutically acceptable composition comprises about 30 mM sodium acetate, about 0.025%
polysorbate 20, about 50 mg/mL {total protein concentration) of a muxture of OG1950 and
GG1953, the muxture containing about 20% OG1950 and about 80% OG1953 (e.g., by molar
amount or percent composition by total protein mass weight concentration}, at about pH 5. In
some embodiments, the formulation or therapeutically acceptable composition consists of, or
consists essentially of, about 50 mM sodium acetate, about 0.025% polysorbate 20, about 50
mg/mL {total protein concentration) of a muxtore of OGI950 and OGI1953, the mixtare
contaning about 20% OG1950 and about 80% (3G1953 (e.g., by molar amount or percent
composition by total protein mass weight concentration}, atabout pH 5. In some embodiments,
the second protein is or comprises OGI950IAM {e g, OG1950 treated with 1odoacetamide).
FIG. 58A depicts components of a non-limiting example of a formulation of the present
disclosure, that can include, among other components, a mixture of an anti-VEGF-A antibody

and an anti-VEGF-A antibody conjugate, as described herein.
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[0291] In some embodiments, the formulation or therapeutically acceptable
composition comprises K8I-501. In some embodiments, K81-501 comprises fusion protein
OG2072 and 1ts conjugated form with OG1802, GG2074. OG2072 denoctes a fusion construct
that includes an anti-1L-6 antibody fused to a VEGF trap, and that includes a heavy chain of
SEQ D NG: 105 (with or without the C-terminal lysine} and a light chain of SEQ 13 NO:106.
OG1802 may be bonded to the heavy chain of OG2072 at C443 (EU numbering) to form
0OG2074.  In some embodiments, the first protein {e.g, the protein conjugated to the
phosphorylcholine-containing polymer) is or comprises OG2072 conjugated with GG1802 {10
form OG2074), and the second protein {e.g., the unconjugated protein or protein that s not
conjugated to a phosphorylcholine-containing polymer) 15 or comprises 0G2072. In some
embodiments, the formulation or therapeutically acceptable composition comprises about 50
o about 60 mM sodium acetate, polvsorbate 20 (e.g., 0.025% polysorbate 20}, sucrose {e.g.,
4% sucrose), about 30 mg/mL (total protein concentration) of a mixture of OG2072 and
0G2074, the mixture containing 20-40% OG2072 and 60-80% OG2074 {e.g., by molar
amourd or percent compostiion by total protein mass weight concentration), at pH about 4.5 to
about 5.5, In some embodiments, the formulation or therapeutically acceptable composition
comprises about S0 to about 60 mM sodium acetate, about 0.025% polysorbate 20, about 4%
sucrose, about 50 mg/mL (total protemn concentration) of a mixture of OG2072 and OG2074,
the mixture contatning 30% OG2072 and 70% 0OG2074 (e.g, by molar amount or percent
composition by total protein mass weight concentration), at about pH S {e.g., about pH 4.8 1o
about pH 5}, In some embodiments, the formulation or therapeutically acceptable composition
consists of, or consisis essentially of, about 50 to about 60 mM mM sodium acetate, about
(.025% polysorbate 20, about 4% sucrose, about 50 mg/mL (total protein concentration} of a
mixture of OGR2072 and OG2074, the mixture contaiming 30% OG2072 and 70% GG2074
{e.g., by molar amount or percent composition by total protemn mass weight concentration}, at
about pH 3 {e.g., about pH 4.8 to about pH 5). In some embodiments, the formulation or
therapeutically acceptable composition comprises about SO mM sodium acetate, about 0.025%
polysorbate 20, about 4% sucrose, about 50 mg/mL (total protein concentration) of a mixture
of 0G2072 and OG2074, the mixture contatning 30% OG2072 and 70% OG2074 (eg., by
molar amount or percent compostiion by total protein mass weight concentration), at about pH

5. In some embeodiments, the formulation or therapeutically acceptable composition consists
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of, or consists essentially of, about 50 mM sodium acetate, about 0.025% polysorbate 20, about
4% sucrose, about 50 mg/mb (total protein concentration} of & mixture of OG2072 and
OG2074, the mixture containing 30% OG2072 and 70% OG2074 {e.g., by molar amount or
percent composition by total protein mass weight concentration), at about pH 5. In some
embodiments, the formulation or therapeutically acceptable composition does not include
sucrose.  In some embodiments, the formulation or therapeutically acceptable composition
does not include a sugar. In some embodiments, the formulation or therapeutically acceptable
composition comprises about 30 to about 60 mM sodium acetate, about 0.025% polysorbate
20, about 50 mg/mb {total protein concentration) of a nuxture of 0G2072 and OG2074, the
mixture containing 30% OG2072 and 70% OG2074 {eg., by molar amount or percent
composition by total protein mass weight concentration}, at about pH 5 (e.g, about pH 4.8 to
about pH ), optionally where the formulation or therapeutically acceptable composition does
not include sucrose. In some embodiments, the formulation or therapeutically acceptable
composition consists of, or consists essentially of, 50-60 mM sodium acetate, about 0.025%
polysorbate 20, about 50 mg/ml (total protein concentration) of a muxture of OG2072 and
0G2074, the mixture containing 30% OG2072 and 70% OG2074 {e.g,, by molar amount or
percent composition by total protein mass weight concentration}, at about pH S {e.g, about pH
4.8 to about pH 5), optionally where the formulation or therapeutically acceptable composition
does not include sucrose. In some embodiments, the formulation or therapeutically acceptable
composition includes a histidine acetate buffer, about 0.025% polysorbate 20, about 4%
sucrose, about SO mg/mL {total protein concentration) of a mixture of GG2072 and GG2074,
the mixture containing 30% OG2Z072 and 70% 0OG2074 (e.g., by molar amount or percent
composition by total protein mass weight concentration), at about pH 5.2 to about pH 6.2.
FiGs. SBB and S8C depict components of a non-limiting examples of a formulation of the
present disclosure, that can include, among other components, a mixture of a fusion construct
and a fusion construct conjugate, as described herein

[6292] In some embodiments, the polymer component of the conjugated protein
has a molecular weight of about 100,000 Da or more, e g, about 150,000 Da or more, about
200,000 Da or more, about 350,000 Da or more, about 400,000 Da or more, about 450,000 Da
or more, about 500,000 Da or more, about 550,000 Da or more, about 600,000 Da or more,

about 650,000 Da or more, about 700,000 or more, about 750,000 Da or more, about 800,000
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Da or more, about 850,000 Da or more, about 900,000 Da or more, about 950,000 Da or more,
about 1,000,000 Da or more, or a molecular weight in a range defined by any two of the
preceding values (e.g., 100,000-1,000,000 Da, 300,000-950,000 Da, 400,000-800,000 Da,
500,606-750.000 Da, 600,000-700,000 Da, 600,000-1,000,000 Da, etc) In some
embodiments, the polymer has a molecular weight of between about 700,000 to about 80C,000
Da In some embodiments, the polymer component of the conjugated protein is any of the
polvmers disclosed herein. In some embodiments, the polymer component of the conjugated
protein is QG801

[0293] in some embodiments, the phosphorylcholine-containing polymer of the
conjugatecomprises  Z-{methacryloyioxyethy -2 -(trimethylammoniumyethyl  phosphate

(MPC) monomers as set forth below:

[0294] In some embodiments, the polymer of the conjugate has three or more arms
or is synthesized with an mitiator comprising 3 or more polymer inttiation sites. In some

embodiments, the polymer of the conjugate has 2,3, 4,5, 6,7 8,9, 10, 11 or 12 arms or is
synthesized with an initiator comprising 2, 3, 4, 5, 6,7, & 9, 10, 11 or 12 polymer mitiation
sites. In some embodiments, the polymer of the conjugate has 9 arms or s synthesized with an
mnitiator comprising 2 polymer intiation sites. In some embodiments, the polymer of the
conjugate has a polydispersity value (PDI) of less than about 1.2,

[0295] In some embodiments, the polymer of the first protein that is conjugated

(e.g., first antibody and/or conjugated antibody) has three or more arms or is synthesized with
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an iitiator comprising 3 or more polymer mitiation sites. In some embodiments, the polymer
of the first protein that is conjugated (e.g., antibody) has 2,3, 4,5, 6,7, 8,9, 10, 11 or 12 arms
or is synthesized with an initiator comprising 2, 3,4, 5, 6,7, &, 9, 10, 11 or 12 polymer initiation
sites. In some embodiments, the polymer of the first antibody has a polydispersity index {(PDI)
of less than about 1.2, In some embodiments, the polymer comprises MPC monomers, wherein
first antibody comprises: an amino acid sequence of SEQ ID NO: 1 (with or without the C-
terminal lysine}; an amino acid sequence of SEQ 1D NO: 2, and wherein the antibody 1s bonded
at £449 in SEQ ID NO: 1 1o the polymer. In some embodiments, the polymer has 9 arms, and
wherein the polymer has a molecular weight of between about 600,000 to about 200,000 Da.
[68296] In some embodiments, the first protein or the conjugated protein {e.g, the
antibody conjugated to the polymer) is an antibody or a fusion construct, and has the following

strycture!

wheretn each heavy chain of the antibody or fusion construct is devoted by the letter H, and
each hight chamn of the antibody or fusion construct 1s denoted by the letter L; the polymer 13

bonded to the antibody or fusion construct through the sulfhydrvl of C443 (EU numbering},
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which bond 1s depicted on one of the heavy chains; PC 1 ' , where
the curvy line mndicates the point of attachment to the rest of the polymer, where X 15 a} ~OR
where R 1s ~H, methyl, ethyl, propyl, ssopropyl, b} ~H, ¢} any halogen, mcluding ~Br, -Cl, or
~4, d} -SCN, or ) ~NCS; and nl, n2, 03, nd, n5, n6, n7, n8 and n% are the same or different
such that the sum of 01, n2, n3, nd, 0S5, n6, n7, n8 and nS is 2500 plus or minus 15%. Insome
embodiments, the sum of n1, n2, n3, n4, ns, nd, n7, n8 and nY is about 1500 to about 3500 plus
or minus about 10% to about 20%. In some embodiments, the first protein or the conjugated
protein (e.g., the antibody conjugated to the polymer) is an antibody or a fusion construct, and

has the following structure:

wherein each heavy chain of the antibody or fusion construct 1s denoted by the letter
H, and each light chain of the antibody or fusion construct 1s denoted by the letter L; the

polymer 1s bonded 1o the antibody or fusion construct through the sulthydryi of €443 (EU
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numbering), which bond 15 depicted on one of the heavy chains; PC s

0 T

, where the curvy line indicates the point of attachment to the rest of
the polymer, where X 15 3} ~OR where R 15 -H, methyl, ethyl, propvl, 1sopropyi, by ~H, ¢} any
halogen, including ~Br, ~Cl, or -, d) -SCN, or e} -NCS§; and nl, n2, 83, 04, 05, n6, n7, n8 and
nY are the same or different such that the sum of nl, n2, n3, nd, n5, n6, n7, n& and n9 1s 2500
plus or minus 15%.

[0297] in some embodiments, the second {and/or the unconjugated) antibody
comprises: a CDRyl that s the CDRyl in SEQ 1D NO: 1; a2 CDR#2 that 15 the CDR#a2 in SEQ
1D NO: 1; a CDRy3 that is the CDRu3 in SEQ ID NO: 1; a CDRu 1 that is the CDRu in SEQ
1D NO: 2; a CDR2 that 1s the CDRL2 i SEQ ID NO: 2; 2 CDR13 that s the CDR1L3 in SEQ
ID NO: 2; at least one of the following mutations (EU numbering): £234A, L235A, and
3237A; and at least one of the following mutations (EU numbering): Q347C or L443C.

[6298] Formulations and compositions provided herein can include a suitable
pharmaceutically acceptable carrier. In some embodiments, the pharmaceutically acceptable
carrier includes water or a buffer. In some embodiments, the pharmaceutically acceptable
carrer comprises a buffer comprising a buffering agent having a pKa that 15 within, or within
about 2, 1, or (.5 pH units of the pH of the formulation. In some embodiment, the formulation
meludes as a pharmaceutically acceptable carrier a buffer selected from: acetate, phosphate,
citrate, glycine, histidine, HEPES, and Tris buffers. In some embodiments, the formulation
mciudes a sodium acetate buffer. In some embodiments, the formulation mnchudes, meludes
about, or includes at least 10, 15, 20, 25, 30, 35, 40, 45, 30, 535, 60, 63, 70, 75, 80, 90, 100 mM
or more sodium acetate, or optionally, the formulation mcludes sodium acetate at a
concentration 11 a range defined by any two of the preceding values {e.g., 10-100 mM, 30-80
mM, 40-60 mM, 40-70 mM, etc.). In some embodiments, the formulation includes sodivm
acetate at a concentration in a range of 40-60 mM. In some embodiments, the formulation
mcludes sodium acetate at a concentration in a range of 30-80 mM. In some embodiments, the
formulation includes a histidine acetate buffer. In some embodiments, the formulation
mcludes, includes about, or includes at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65,

.

70, 75, 8G, 90, 100 mM or more histidine acetate, or optionally, the formulation includes
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histidine acetate at a concentration in a range defined by any two of the preceding values (e.g.,
5-100 mM, 20-80 mM, 10-60 mM, 15-70 mM, 10-30 mM, 15-25 mM, eic.). In some
embodiments, the formulation includes histidine acetate at a conceniration in a range of 10-60
mM. In some embodiments, the formulation includes histidine acetate at a concentration in a
range of 10-30 mM. In some embodiments, the formulation includes histidine acetate at a
concentration in a range of 15-25 mM.

[6299] In any of the composition or formulation described herein, 1n some
embodiments, the composition or formulation includes a surfactant, such as but not limited to
a polysorbate (e.g., polysorbate 20). The composition or formulation can include any suitable
amount of the surfactant. In some embodiments, the composition or formulation includes,
includes about, or includes at least 0.005, 0.01, 0.015, 0.02, 0.025, 0.03, 0.035, 0.04, 0.05,
0.0.6,0.07,0.08, 0.09, 0.1% {(w/w) or more of the surfactant, or optionally, the composition or
formulation mcludes a percentage (w/w) of the surfactant in a range defined by any two of the
preceding values {e.g., 0.003-0.1%, 0.01-0.05%, 0.02-0.03%, 0.015-0.08%, etc.). In some
embodiments, the composition or formulation includes the surfactant at about 0.01% to about
0.04% (w/w). In some embodiments, the composition or formulation includes the surfactant
at about 0.02% to about 0.03% (w/w). In some embodiments, the composition or formulation
rachudes about 0.025% (w/w} surfactant. In some ermabodiments, the surfactant is or comprises
polysorbate 20 or polysorbate 80 or poloxamer 188, In some embodiments, the surfactant is
polysorbate 20. In some embodiments, the composition or formulation includes about 0.01-
0.05% (wiw} polysorbate 20, In some embodiments, the composttion or formudation includes
about 0.02-0.03% {w/w) polysorbate 20. In some embodiments, the composition or
formulation includes about 0.025% (w/w) polysorbate 20, In some embodiments, the
surfactant 13 poloxamer 188

[8300] In any of the composition or formulation deseribed heremn, 1n some
embodiments, the composition or formulation includes a tonicity agent. In some embodiments,
the tonicity agent 18 or inclodes a sugar. In some embodiments, the tonicity agent is or includes
sucrose or trehalose. The composition or formulation can include any suttable amount of the
tonicity agent. In some embodimenis, the composition or formulation includes, inchudes about,
or mncludes at least 2.0%, 2.5%, 3.0%, 3.5%, 4.0%, 4.5%, 5.0%, 5.5%, 6.0%, 6.5%, 7.5%,

8.0%, 8.5%, 9.0%, 10.0% {w/v} or more of the toniciy agent, or optionally, the composition
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or formulation includes a percentage (w/v) of the tonicity agent in a range defined by any two
of the preceding values {e.g., 2-10%, 2.5-6%, 3-5%, 3.5-8.5%, eic.}. In some embodiments,
the composition or formulation includes the tonicity agent at about 2% to about 10% {(w/v). In
some embodiments, the composition or formulation includes the tonicity agent at about 3% to
about 5% (w/v). In some embodiments, the composition or formulation includes about 4%
{w/v} tonicity agent. In some embodiments, the composition or formulation includes about
2% to about 10% {(w/v} sucrose. In some embodiments, the composition or formulation
includes about 3% to about 5% (w/v} sucrose. In some embodiments, the composition or
formulation includes about 4% (w/v) sucrose.

[08301] Also provided s an intraccular therapeutic composition comprising an anti-
VEGE-A antibody at about 50 mg/mb of protein, the anti-VEGF-A antibody comprising: a
heavy chain comprising a complementarity deternmining region 1 {CDRuly GYDFTHYGMN
(SEQ ID NG 9), CDRy2: WINTYTGEPTYAADFKR (SEQ ID NO: 10), and CDRaS:
YPYYYGTSHWYFDY (SEQ ID NO: 11); and a hight chain comprising CDRuL:
SASQDISNYLN (SEQ ID NG: 12), CDRuZ: FTSSLHS (SEQ ID NG: 13), and CDRL3:
QOQYSTVPWT (SEQ 1D NO: 14), wherein the anti-VEGF-A auntibody 15 present i the
composition as either an antibody conjugate or unconjugated antibody, wherein the
unconjugated antibody 13 present in the formulation at between about 10% to about 30% of a
total molar amount of the antibody conjugate and the unconjugated antibody, wherein the total
molar amount 13 the sum of the molar amount of the antibody conjugate and the molar amount
of the unconpugated antibody, wherein the antibody conjugate comprises the anti-VEGF-A
antibody conjugated to a phosphoryicholine-containing polymer at a non-native cysteine
outside a variable region of the antibody, wherein the phosphorylcholine-containing polymer
is present in the composition at about 100 mg/mL or more, wherein the phosphoryicholine-
containing polymer has a molecular weight of between 300,000 and 1,200,000 Da, wherein the
pH of the composition 1s about 5.5 or lower.

[0302] Provided herein is an mntraccular therapeutic composition comprising an
anti-VEGF-A antibody at about 50 mg/mL of protein, the anti-VEGF-A antibody comprising:
a heavy chain comprising an amino acid sequence of SEQ 1D NO: 1 (with or without the C-
terminal lysine); and a hight chain comprising an amino acid sequence of SEQ ID NGO 2,

wherein the anti-VEGF-A antibody is present in the composition as either an antibody
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conjugate or unconjugated antibody, wherein the unconjugated antibody is present in the
formulation at between about 10% to about 30% of a total molar amount of the antibody
conjugate and the unconjugated antibody, wherein the fotal molar amount 13 the sum of the

molar amount of the antibody conjugate and the molar amount of the unconjugated antibody,

wherein the antibody conjugate comprises the following stracture:

wherein: each heavy chain of the conjugate 1s denoted by the letter H, and each hight
chain of the conjugate is denoted by the letter L; the polymer 1s bonded to the heavy chain of

the conjugate through the sulfhydryl of C443 (EU numbering), which bond is depicted on one

Y U

of the heavy chains; PC 1s , where the curvy line indicates the point of attachment to the rest
of the polymer, where X is 8} “OR where R 15 —H, methyl, ethy!, propyl, isopropyl, b} —H, ¢}
any halogen, including —Br, —Cl, or =, d}) -SCN, or e} -NCS; and nl, n2, n3, n4, n5, n6, n7,
n8 and 09 are the same or different such that the sum of ni, n2, n3, n4, n5, n6, n7, n8 and n9

is 2500 plus or minus 15%, wherein the phosphorylcholine-containing polymer is present in
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the composition at about 100 mg/mL or more, wherain the pH of the composition 1s about 5.5
of lower.

[0363] Also provided is an mtraocular therapeutic composition comprising a fusion
construct at about 53 mg/mb. of protein, the fusion construct comprising a VEGF trap fused to
an anii-iL-6 antibody, wherein the fusion construct comprises: 3 heavy chain comprising an
amino acid sequence of SEQ 1D NO:105 (with or without the C-terminal lysine), and a light
chain comprising an amino acid sequence of SEQ 1D NO: 106, wherein the fusion construct is
present in the composition as either a conjugate or an unconjugated fusion construct, wherein
the unconjugated fusion construct is present in the formulation at between about 20% to about
40% of a total molar amount of the conjugate and the unconjugated fusion construct, wherein
the total molar amount s the sum of the molar amount of the conjugate and the molar amount
of the unconjugated fusion construct, wherein the comjugate comprises the fusion construct
conjugated to a phosphorylcholine-containing polymer, wherein the phosphorylcholine-
containing polymer is present in the composition at about 100 mg/mL or more, wherein the pH
of the composition s about S or lower.

[8304] Provided heretn 18 an intraocular therapeutic cormposition comprising a
fusion construct at about 53 mg/ml of protein, the fusion construct comprising a YEGF trap
fused to an anti-IL-6 antibody, wherein the fusion construct comprises: a heavy chain
comprising a complementarity determining region 1 {CDRgul): PFAMH (SEQ ID NO: 134),
CDRu2: KISPGGSWTYYSDTVTD (REQ ID NO: 135}, and CDRu3: GAWGYYALDI (SEQ ID
NG 136, and a light chain comprising CDBRLT: SASISVSYLY (SEQ 1D NO: 137), CDRL2:
DDSSLAS (SEQ ID NG: 138), and CDRL3: QOWSGYPYT (SEQ ID NG: 139}, wheren the
fusion construct 1s present in the composition as either a conjugate or an unconjugated fusion
construct, wherein the unconjugated fusion construct 1s present in the formulation at between
about 20% to about 40% of a total molar amount of the conjugate and the unconjugated fusion
construct, wherein the total molar amount 1s the sum of the molar amount of the conjugate and
the molar amount of the unconjugated fusion construct, wherein the conjugate comprises the

following structure:

-129-



WO 2024/254281 PCT/US2024/032770

[030635] wherein: each heavy chain of the conjugate is denoted by the letter H, and
each light chain of the conjugate is denoted by the letter L; the polymer is bonded to the heavy

chain of the conjugate through the sulfhvdryi of C443 (EU numbering), which bond is depicted

on one of the heavy chaing, PC 15, where the curvy line mdicates the point of attachment to
the rest of the polymer, where X is a) ~-OR where R 1s -H, methyl, ethyl, propyl, 1sopropyl, b)
-H, ¢} any halogen, ncluding ~Br, -Cl, or -f, d) ~SCN, or e} -NCS; and nl, n2, 03, n4, 05,
n6, n7, n8 and n9 are the same or different such that the sum of nl, n2, 03, 04, us, n6, n7, 08
and 19 13 2500 plus or munus 15%, wherem the phosphoryichohne-contaming polymer s
present in the composition at about 100 mg/mkE or more, wherein the pH of the composition is
about 3 or lower. Also provided is an intraocular therapeutic composition comprising a fusion
construct at about 53 mg/mL of protein, the fusion construct comprising a VEGF trap fused to

an anti-1L-6 antibody, wherein the fusion construct comprises: a heavy chain comprising a
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complementartty determining region 1 (CDRul): PFAMH (SEQ ID NO: 134y CDRua2:
KISPGGSWTYYSDTVTD (SEQ 1D NO: 135), and CDRua3: QAWGYYALDI (SEQ 1D NO:
136}, and a light chain comprising CDRu1: SASISVSYLY (SEQ ID NO: 137y, CDRL2:
DDSSLAS (SEQ ID NO: 138), and CDR.3: QOWSCGYPYT (SEQ ID NO: 139), wherein the
fusion construct 1s present in the composition as either a conjugate or an unconjugated fusion
construct, wherein the unconjugated fusion construct is present in the formulation at between
about 20% to about 40% of a total molar amount of the conjugate and the unconjugated fusion
construct, wherein the total molar amount is the sum of the molar amount of the conjugate and
the molar amount of the unconjugated fusion construct, wherein the conjugate comprises the

following structure:
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wherein: each heavy chain of the conjugate is denoted by the letter H, and each hight
chain of the conjugate is denoted by the letter L; the polymer is bonded to the heavy chain of

the conjugate through the sulfhydryl of €443 (EU numbering), which bond is depicted on one



WO 2024/254281 PCT/US2024/032770

of the heavy chains; PC is |, where the curvy line indicates the point of atiachment to the rest
of the polymer, where X is a) ~OR where R 15 —H, methyl, ethyl, propyl, tsopropyl, b} —H, ¢}

any halogen, including -Br, —Cl, or -, d} -SCN, or e} -NCS5; and nl, 12, n3, 04, n5, n6, n7,

\
3
33

n& and n9 are the same or different such that the sum of nl, n2, n3, nd, n3, n6, n7, 08 and n9
15 2500 plus or munus 15%, wherein the phosphorylcholine-containing polymer is present in
the composition at about 100 mg/mL or more, wherein the pH of the composition is about 5 or
lower.

[03086] In some embodiments, a method of making a composition comprising an
anti-VEGF-A antibody conjugated to a phosphoryicholine-containung polyroer 1s provided.
The method comprises: conjugating a fust antibody to a phosphorylchohine-containing
polymer, wherein the polymer is covalently bonded to the first antibody at a cystemne ocutside
a variable region of the first antibody; combining a second antibody that 15 not conjugated to
the phosphorylcholing-containing polymer with the first antibedy. In some emnbodiments, the
second antibody 15 any anti-VEGF Fab. In some embodiments, the second antibody 15 a
Lucentis antibody (ranibizumab). In some embodiments, the second antibody 13 present in the
compostiion at a percent composition of 3% to 93% relative to the total protein mass weight
concentration of the first antibody and the second antibody i the composition.  In some
embodiments, the second antibody 13 present m the composition at g percent composition of
5% to 50% relative to the total protemn mass weight concentration of the first antibody and the
second antibody m the composition. In some embodiments, the second antibody 15 present in
the composition at a percent composition of 5% to 25% relative to the total protein mass weight
concentration of the first antibody and the second antibody i the composiiion. In some
embodiments, the purified antibody conjugate has at least a 1.5-fold increase in half-life
relative to an unconjugated anti-VEGF-A antibody.

[8307] In some embodiments, unconjugated biologics have rapid efficacy in
wAMD. In some embodiments, unconjugated biologics have deep efficacy in wAMD In some
embodiments, for any of the compositions herein, clinical durability of the composition

resulting in little to no disease recurrence is desirable.
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[6308] in some embodiments, ranibizumab port delivery reservoir implant delivery
efficacy m wAMD is desirable. In some embodiments, any of the compositions herein can
result in longer durability without sacrificing immediate efficacy in wAMD by combining a
conjugated version of the antibody in combination with an unconjugated version of the
antibody . In some embodiments, the combination of the conjugated and unconjugated antibody
provides a desired balance of mmmediacy {or bolus activity), and of durability {or basal
activity). In some embodiments, any of the formulations and compositions herein ¢an act to
slow progress of retinal disease. In some embodiments, any of the formulations and
compositions herein can act to stop progress of retinal disease. In some embodiments, any of
the formulations and compositions herein are prepared with, or with about a 10% loading, ora
15% loading, or a 20% loading or a 25% loading, or a 30% loading, or a 35% loading of
OG1930 mAb.

10309 in some embodiments, the composition comprises a first antibody and a
second antibody: wherein the first antibody is a conjugate; wherein the first antibody and
second antibody have the same molecular weight, but the first antibody and second antibody
can be the same or different proteins. In sorme embodiments, the composition comprises a first
antibody and a second antibody: wherein the first antibody 15 a conjugate; wherein the first
antibody and second antibody have a simiar roolecular weight, but the first antibody and
second antibody can be the same or different proteins. In some emboduments, the composition
comprises a first antibody and a second antibody: wherem the first antibody 1s a conjugate;
wherein the first antibody and second antibody have different molecular weights, but the first
antibody and second antibody can be the same or different proteins. In some embodiments,
this composition comprises a first active moiety and a second active moiety that can be any
protein. In some embodiments, this composition comprises a first aciive motety and a second
active moiety in which the first active moiety 13 a full antibody and a second active molety is
an antibody fragment. In some embodiments, this composition comprises a first active motety
and a second active moiety in which the first active moiety is a full antibody and a second
active motety is an antibody fragment of the first active moiety.

[0310] In some embodiments, an anti-VEGF antibody conjugate, in a mixed
antibody and antibody-conjugate composition, is provided that is capable of blocking at least

90% of an interaction between a VEGE ligand (“VEGFL”) and a VEGF-receptor (“"VEGFR”).
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For exampile, it can block at least 90, 91, 92, 93, 94, 95, 96, 97, 98, 99%, or effectively ali of
the interaction between VEGFR and VEGFL. In some embodiments, the noted blocking
occurs at saturating concentrations. In some embodiments, an anti-VEGF antibody conjugate
{with an additional unconjugated protein) blocks at least 95% of an interaction between a
VEGF higand and a VEGF-receptor.  As an example of such superiority of blocking of the
comjugate itself, see FIG. 20, regarding the ability of OG19353 (and antibody conjugate
provided herein) to block to a higher degree than Lucentis®(rambizumab} or
Avastin®(bevacizumab} or even the antibody OG1950 (unconjugated).

(6311} in some embodiments, the antibodies mixed with the conjugates thereof, of
the composition thereof inhibit at least 70, 80, 853, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97,
98, 99, or 100% of the activity and/or interaction between VEGFR and VEGFL. In some
embodiments, the ICS0 valuecanbe 0.1, 1,2,3, 4, 5, 6,7, 8,9, 10, 20, 30, 40, 50, 100 nM or
less than any one or more of the preceding values. In some embodiments, the KD can be
2RT0N-13, 1¥10M-13, 1710012, 1¥107-11, 1¥10°-10M or less than any one of the preceding
values. In some embodunents, the ICso value can be 1, 8, 10, 20, 30, 40, 50, 60, 70 80, 90,
100, 200, 300, 400, 500, 600, 700, 800, 900, 1,000, 1,100, 1,200, 1,300, or less than any one
of the preceding values. In some embodiments, this functionality can be in the andibody, the
antibody conjugate, or both.

[6312] In some embodiments, an anti-VEGF antibody of the composition is
provided that blocks at least 90% of an miteraction between a VEGF higand and a VEGF-
receptor. For example, 1t can block at least 91, 92, 93, 94, 95, 96, 97, 98, 99%, or effectively
all of the interaction between VEGFR and VEGFL. As an example of such superiority of
blocking, see FIG. 20, regarding the ability of QG950 (and antibody provided herein) to block
to a higher degree than Lucentis®(ranibizumab) or Avastin®{bevacizamab). In some
embodiments, this functionality can be in the antibody, the antibody conjugate, or both.

[6313] In some embodiments, the composition can comprise other antibodies, such
as Lucentis®(ranibizumab} or Avastin®{bevacizomab), and those antibodies can be
conjugated to one or more of the polymers as described hergin, by one or more of the processes
described herein. In some embodiments, any antibody, or fragment thereof, can be conjugated
to one or more of the polymers as described herein, by one or more of the processes described

herein. In some embodiments, these can be the antibody, the antibody conjugate, or both.
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[0314] In some embodiments the antibody of the composition comprises a heavy
chain amino acid variable region that comprises SEQ ID NG 1 (with or without the C-terminal
lysine), and a light chain amino acid variable region that comprises SEQ ID NO: 2. In some
embodiments, the antibody of the composition s conjugated to one or more of the polymers
provided herein. In some embodiments, the conjugated antibody of the composition is at least
90% identical to SEQ ID NO: 1 and/or 2. In some embodiments, the antibody of the
composition containg the 6 CDRs within SEQ 1D NO:1 and SEQ 1D NG: 2, as well as a point
mutation of L443C {(EU numbering, or 449C 1in SEQ ID NO: 1}, In some embodiments, the
conjugated antibody of the composition is at least 90% wdentical to SEQ 1D NG: 1 and/or 2 and
includes the following mutations: L234A, 1.235A, and G237A (EU numbering), and at least
one of the following mutations: 3347C (EU numbering) or L443C (EU numbering).

[0315) In some embodiments an antibody that binds to VEGF-A 15 provided in the
composition. The antibody comprises: a CDRul that is the CDRul in SEQID NG 1, a CDRu2
that 15 the CDRy2 in SEQID NQ: 1, a CDRy3 that is the CDRy3 in SEGID NO: 1, a CDRui
that 1s the CDRLI n SEQ 1D NO: 2, a CDRL2 that 1s the CDR2 in SEQ TD NO: 2, a CDRL3
that 1s the CDRL3 in SEQ ID NO: 2, at least one of the following mutations: L2344, L2354,
and G237A (EU numbering), and at least one of the following mutations: Q347C (EU
nurmbering} or L443C (EU numbering).

[0316] As will be appreciated by one of skill in the art, i lhight of the present
specification, any of the antibodies provided herein can be conjugated to any of the polymers
provided herein and/or any antibody provided herein can have a cysteme added such that it
allows for site specific conjugation to a polymer. In some embodiments, these can be the
antibody, the anttbody conjugate, or both,

[8317] “VEGF” or “vascular endothelial growth factor” is a human vascular
endothelial growth factor that affects angiogenesis or an angiogenic process. In particular, the
term VEGF means any member of the class of growth factors that (1) bind to a VEGF receptor
such as VEGFR-1 (Fli-1), VEGFR-2 (KDR/Flk-1), or VEGFR-3 (FLT-4); (i) activates a
tyrosine kinase activity associated with the VEGF receptor, and (11t} thereby affects
ANZIOSENESIS Of ant ANZINZENIC PrOCESS.

[0318] The VEGF family of factors is made up of five related glvcoproteins:

VEGF-A (also known as VPE), -B, -C, -D and PGF (placental growth factor). Of these, VEGF-
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A 15 the most well studied and is the target of anti-angiogenic therapy. Ferrara et al, (2003}
Nat. Med. 9:669-676. VEGF-A exists as a number of different isotypes which are generated
both by alternative splicing and proteolysis: VEGF-Azwes, VEGF-Asge, VEGF-Ajss, and VEGF-
Aszr. The isoforms differ in their ability to bind heparin and non-signaling binding proteins
called neuropilins. The isoforms are all biologically active as dimers.

[0319] The various effects of VEGF are mediated by the binding of a VEGF, e o,
VEGF-A (P15692), -B (P49766), -C (P49767) and ~D (Q43915), to receptor tyrosine kinases
{RTKs). The VEGF family receptors belong to class V RTKSs and each carry seven Ig-like
domains in the extracellular domain (ECD). In humans, VEGF binds to three types of RTKs:
VEGFR-1 (Flt-1) (P17948), VEGFR-2 (KDR, Flk-1} (P935568) and VEGFR-3 (Fl-4)
(P35916). Unless otherwise apparent from the context reference to a VEGF means any of
VEGF-A, -B, -C, -D, and PGF, in any of the natural isoforms or natural vanants or induced
vartants having at least 90, 95, 98 or 99% or 100% sequence identity to a natural form. In some
embodiments, such VEGFs are human VEGFs. Likewise reference to a VEGFR means any of
VEGR-1, R-2 or R-3, including any natural 1soform or natural vanant, or an induced variant
having at feast 90, 95, 98 or 99% or 100% sequence wdentity to a natural sequence.

[6326] VEGF antagonist therapies have been approved for the treatment of certain
cancers and wet AMD. Bevacizumab (AVASTIN, Geventech/Roche) 15 a humanized mouse
monocional antibody that binds to and neutralizes human VEGF, in particular to all 1soforms
of VEGF-A and to bioactive proteslytic fragments of VEGF-A. See, e.g, Ferrara N, Hillan
K, Gerber HP, Novotny W. 2004, Discovery and development of bevacizomab, an anti-VEGE
antibody for treating cancer. Nat Rev Drug Discov. 3(53:391-400. Bevacizumab has been
approved for the treatment of certain cancers. The protein sequence of the heavy and hight
chains of bevacizumab (DrugBank DB00112) are set forth in SEQ 1D NO. 3 (heavy) and SEQ
ID NO. 4 (light).

[6321] Bevacizumab varable hght chain CBRs are CDRLI: SASQDISNYLN
(SEQID NO: 123, CDR1L2: FISSLHS (SEQ ID NO: 13) and CDRU3: QQYSTYVPWT (SEQ ID
NG 14). Bevacizumab variable heavy chain CORs are COBRal: GYTFTINYGMN, CDRu2:
WINTYTGEPTYAADFKR (SEQ 1D NO: 10}, and CDRu3: YPHYYGSSHWYFDYV., (DRs
are defined by Kabat except CDRHT1 uses the composite Kabat/Chothia definition. In some

embodiments, a cysteine can be added to the Bevacizumab sequence and the antibody {and/or
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a variant that includes the 6 CDRs of Bevacizumab) can be conjugated to any one or more of
the polymers provided herein.

{83221 Another anti-VEGFE molecule, derived from the same mouse monoclonal
antibody as bevacizomab has been approved as a treatment for wet AMD: rantbizumab
(LUCENTIS®(rantbizumab), Genentech/Roche). Rambizumab is an antibody fragment or
Fab. Ranibizumab was produced by affinity maturation of the variable heavy and hight chains
of bevacizumab. The sequence of the heavy and light chains of ranibizumab (as published by
Novartis) is set forth in SEQ 1D NO. S and 6 respectively. In some embodiments, a cysteine
can be added to the ranibizumab sequence and the antibody {and/or a variant that includes the
& CDRs of rantbizumab) can be conjugated to any one or more of the polymers provided herein.

[8323] The Ranibizumab CDRS are the same as Bevacizumab except where an
improvement was added after affinity maturation: Rambizumab variable light chain CDRs are
CDR.1: SASODISNYLN (SEQ 1D NG: 12), CDRL2: FTSSLHS (SEQ ID NO: 13) and
CDRL3: QQYSTVPWT (SEQ ID NO: 14). Ranibizumab variable heavy chain CDRs are
CDRul: GYDFTHYGMN (SEQ 1D NO: 9), CDRu2: WINTYTGEPTYAADFKR (SEQ ID
NQO: 10, and CDRu3: YPYYYGTSHWYTFDV (SEQID NG: 1)

[68324] In some embodiments, an antibody conjugate of the composition is
presented having an anti-VEGF-A antibody bonded at a cysteine outside a variable region of
the antibody to a phosphoryicholine containing polymer, wherein the cysteine has been added
via recombinant DNA technology. In some embodiments, the polymer 15 bonded 1o a single
cysteine. In some embodiments, “added by recombinant BDNA technology” means that the
cysteine residue replaces a non-cysteine amino acid that occurs i the sarme position ina known
or existing antibody or 1 a consensus antibody sequence. Thus, for example where the
antibody is an Ig(31 and the heavy chain possess a leucine at EU posiiion 443, the leucine 15
replaced via recombinant BNA technology with a cysteine (L443C, EU numbering, or 449C
m SEQ ID NO: 1), Correspondingly, the native Ig(Gl sequence at EU position 347 15 @
{clutamine} and the @ is replaced with cysteine via recombmant BNA technology to yield
Q347C.

[8325] In some embodiments, the anti-VEGF-A antibody of the composition
comprises a light chain and a heavy chain where the heavy chain has an Fc region. In some

embodiments, the cysteine is in the Fc region and the anti-VEGE-A antibody of the
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composition s an immunoglobulin G G} In some embodiments, the anti-VEGF-A heavy
chain has CORal: GYDFTHYGMN (SEQ D NO: 9), CDRuZ: WINTYTGEPTYAADFKR
(SEQ ID NO: 10y, and CDRG3: YPYYYGOTSHWYFDY (SEG ID NG: 11), and position 221
{via sequential counting as i SEQ ID NO. 3} s T, and the anti-VEGF-A light chain has
CDRi1: SASQDISNYLN (SEG ID NO: 12), CDR.2: FTSSLHS (SEQ 1D NO: 13), and
CDRL3: QOQYSTVPWT (SEQ 1D NO: 14), and Kabat position 4 1s L.

[0326] In some embodiments, the anti-VEGF-A heavy chain isotype 15 IgGl. In
some embodiments, the IgG1 constant domain has one or more mutations relative to an IgGl
constant domain {e.g. constant region of SEQ ID NO. 3) to modulate effector function. In some
embodiments, the effector function mutations are one or more of the followmg (EU
numbering) E233X 1.234X L.235X, (G236X, G237X, A327X, A330X, and P331X wheremn X
is any natural or unnatural amino acid.  In some embodiments, the mutations are selected from
the group consisting of (EU numbering) E233P, 1234V, L234A, L235A, G237A, A327G,
A3308S, and P331S. In some embodiments, antibody conjugate of the composition has the
following mutations {EU numbering): L234A, 1L.235A, and G237A.

(8327} In some embodiments, the cysteine residue 13 in the anti-VEGF-A heavy
chain and 15 Q347C (EU numbering) or L443C (EU numbering). In some embodirents, the
cysteine residue 1s L443C (B numbering, or 449C 10 SEQ ID NO: 1). To some embodiments,
the sequence of the anti-VEGF-A heavy chaimn 1s SEQ ID NG: 1 {with or without the C-terminal
lysine), and the sequence of the anti-VEGF-A light chain 13 SEQ 1D NOG: 2.

[0328] in some embodiments, the phosphoryvicholine containing polymer
comprises  Z-{methacrylovioxyethyl)-2'-(irtmethylammonium)ethyl  phosphate  (MPC)

monomers as set forth below:
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where n is an integer from 1 to 3000 and the wavy lines indicate the points of attachment
between monomer units in the polymer,

[8329] In some embodirnents, the polymer has three or more arms, or is synthesized
with an mnifiator comprising 3 or more polymer miiation sites. In some embodiments, the
polvmerhas 2,3,4,5,6,7, 8,9, 10, 11 or 12 arms, or 18 synthesized with an iaitiator comprising
2,3,4,5,6,7, 8,9, 10, 11, or 12 polymer initiation sites. More preferably, the polymer has 3,
6, or 9 arms, or is synthesized with an mitiator comprising 3, 6, or 9 polymer initiation sites.
In some embodiments, the polvmer has 9 arms, or 1s synthesized with an intiator comprising

9 polymer mitiation sites.
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[0330] In some embodiments, the polymer that is added has a molecular weight
between about 300,000 and about 1,750,000 Da (SEC-MALs). In some embodiments, the
polymer has a molecular weight between about 500,000 and about 1,000,000 Da. In some
embodiments, the polymer has a molecular weight of between about 600,000 to about 900,000
Da. In some embodiments, the polymer has a molecular weight of between about 700,000 to
about 800,000 Da. In some embodiments, the polyvmer has a molecular weight of between
about 750,000 to about 850,000 Da. In some embodiments, the polymer has a molecular weight
of between about 800,000 to about 830,000 Da. In some embodiments, the polymer has a
molecular weight of between about 750,000 to about 800,000 Da.

[8331] In some embodiments, any of the antibodies described herein of the
composition can be further conjugated to a polymer o form a hioconjugate. The molecular
weight of the bioconjugate (in total, SEC-MALs) can be between about 350,000 and 2 000,000
Daltons, for example, between about 430,000 and 1,900,000 Daltons, between about 556,000
and 1,800,000 Daltons, between about 630,000 and 1,700,000 Daltons, between about 750,000
andd 1,600,000 Daltons, between about 856,000 and 1,500,000 Daltons, between about 900,000
and 1,400,000 Daltons, between about 950,000 and 1,300,000 Daltons, between about 900,000
and 1,000,000 Dalions, between about 1,000,000 and 1,300,000 Daltons, between about
850,000 and 1,300,000 Daltons, between about 850,000 and 1,006,000 Daltons, and between
about 1,000,000 and 1,200,000 Daltons.

(6332} In some embodiments, the antibody conjugate 15 purified  In some
embodiments, the polymer aspect of the antibody conjugate s polydisperse, 1.¢. the polymer
PDI s not 1.0, In some embodiments, the PDI 1s less than 1.5, In some embodiments, the P
is fess than 1.4 In some embodiments, the PDM s less than 1.3, In some embodiments the PDI
1s less than 1.2 In some embodiments the PDI s fess than 1.1

[8333] In some embodiments, the antibody comugate has an anti-VEGF-A
mmunoglobulin G (Ig(G) bonded to a polymer, which polymer comprises MPC monomers,
wherein the sequence of the anti-VEGF-A heavy chain 1s SEQ ID NO. 1, and the sequence of
the anti-VEGF-A light chain is SEQ 1D NO. 2, and wheremn the antibody s bonded only at
449 in SEQ ID NG 1 to the polvmer. In some embodiments, the polymer has 9 arms and has

a molecular weight of between about 600,000 to abowt 1,000,000 Da.
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[68334] In some embodiments, the antibody conjugate has an anti-VEGEF-A
mmuneglobulin G (Ig(G) bonded to a polymer, which polymer comprises MPC monomaers,
wherein the sequence of the anti-VEGF-A heavy chain s SEQ 1D NO. 1, and the sequence of
the anti-VEGF-A light chain is SEQ 1D NO. 2, and wherein the antibody s bonded only at
C443 (EU numbering, or 449C i SEQ 1D NO: 1) to the polymer. In some embodiments, the
polymer has 9 arms and has a molecular weight of between about 600,000 to about
1,000,000 Da.

[8335] In some embodiments, the antibody conjugate has the following structure:
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wherein: each heavy chain of the anii-VEGF-A antibody is denoted by the letier H, and gach
tight chain of the anti-VEGF-A antibody is denoted by the letter L; the polymer is bonded to
the anti-VEGE-A antibody through the sulfhydryl of €449 of SEQ ID NO: 1, which bond is
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CHs

i

Lo o
depicted on one of the heavy chains; PC 15, where the curvy line
mdicates the pownt of attachment to the rest of the polymer; wherein X s a) ~OR where R 1s
H, methyl, ethyl, propyl, or isopropyl, b} —H, ¢} any halogen, mcluding —Br, -Cl, or -, d) -
SCN, or e} ~NCS; and nl, n2, n3, nd, n3, n6, 07, u8 and 09 are the same or different such that
the sum of nl, n2, n3, nd, 05, 06, n7, n8 and n% s 2500 plus or minus 15%. In some
embodiments, the sum of n1, n2, n3, nd, uS, n6, 17, n8 and n9 15 about 1500 to about 3500 plus
or minus about 10% to about 20%. In some embodiments, X is ~OR, where R s a sugar, an
aminoalkyl, mono-subsiituied, poly-substituted or unsubstituted vanants of the following
residues; saturated Ci -Coa alkyl, unsaturated Cz ~Caa alkenyl or 2 -Caq alkynyl, acyl, acyloxy,
alkvloxycarbonyioxy, arvloxycarbonyioxy, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy,
aryl, hetercaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl,
aminocarboyloxy, mitro, azido, phenyl, hydroxy, alkylthio, arylthio, oxysulfonyi, carboxy,
cyano, and halogenated alkyl including polvhalogenated alkyl, --CO--0--R7, carbonyl --CCO-
Ry, --CO--NRsRo, ~-(CH2}-COOR7, --CO--(CH)--COOR7, -—(CHzlu--NReRs, ester,
alkoxycarbonyl, aryloxyvearbonyl, wherein n 1s an integer from 1 to 6, wherein each Ry, Rz and
Ro 13 separately selected from the group consisting of a hydrogen atom, halogen atom, mono-
substituted, poly-substituted or unsubstituted variants of the following residues: saturated Ci-
Coa alkyl, unsaturated Oz -Cos alkeny! or Co- Cos alkynyl, acvl, acyloxy, alkyloxycarbonyloxy,
arvloxycarbonviony, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, hetercaryl,
arviatkoxy carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy, nitro,
azido, phenyl, hydroxy, alkylthio, arvithio, oxysulfonyi, carboxy, cyano, and halogenated alkyl
mcluding polyhalogenated alkyl, a S-membered ring, and a 6-membered ring.

[8336] In some embodiments, the antibody conjugate is present in a liquid
formulation. In some embodiments, the antibody conjugate i3 combined with a
pharmaceutically acceptable carrier.

[6337] In some embodiments, an anti-VEGF-A antibody 1s presented. The anti-
VEGF-A antibody heavy chain has at least the following CDR sequences: CDRul:
GYDFTHYGMN (SEQ 1D NG: 9), CDRa2: WINTYTGEPTYAADFKR (SEQ ID NG: 10),
and CDRu3: YPYYYGTSHWYFDVY (SEQ ID NO: 11). In some embodiments, the anti-
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VEGF-A heavy chain has those CDRs and n addition has threonine (T} at position 221 {via
sequential counting as in SEQ 1D NG, 3. In some embodiments, the anti-VEGF-A light chain
has at least the following CDRs: CDRol: SASQDISNYLN {(SEQ ID NO: 12), CDRi2:
FTSSLHS (SEQ ID NO: 13} and CDRL3: QOQYSTVPWT (SEGQ 1D NO: 14). In some
embodiments, the anti-VEGEF-A antibody has those CDRs and in addition has leucine (L) at
Kabat posttion 4. In some embodiments, the isotype of the anti-VEGF-A antibody heavy chain
is 1g(G1 and has a CHi, hunge, CH: and CH3 domains. In some embodiments the light chain
isotype 1s kappa.

[6338] in some embodiments, the IgGl domain of the anti-VEGF-A antibody has
one or more mutations to modulate effector function, such as ADCC, ADCP, and CDC. In
some embodiments, the 1pGl mutations reduce effector function. In some embodiments the
aming acids to use for effector function mutations include (EY numbering) E233X, 1.234X)
L235X, G236X, G237X, G236X, D270X, K322X, A327X, P329X, A330X, A330X, P331¥,
and P331X, in which X is any natural or non-natural amino acid. In some embodiments, the
mutations include one or more of the following: E233P, 1234V, 12344, 1.235A, G237A4,
A327G, A3308 and P3318 (EU numbering}. In some embodiments, the anti-VEGF-A heavy
chaio has the following wutations (EU numbering): L2344, L233A and G237A. In some
embodiments, the number of effector function nmutations relative to a natural human IgGl
sequence 18 no more than 10, In some embodiments the number of effector function mutations
relative to a natural human IgG1 sequenceisnomorethan 5, 4, 3, 2or 1. In some embodiments,
the antibody has decreased Fe gamma bindmg and/or complement Clq binding, such that the
antibody’s ability to result 1w an effector function s decreased. This can be especially
advantageous for ophthalmic indications/disorders.

[8339] In some embodiments, the anti-VEGF-A antibody comprises one or more
of the following amino acid mutations: L234A, L2354, G237A (EU numbering), and 1.443C
(EUJ numberimg, or 449C i SEQ ID NG: 1),

[0340] In some embodiments, the anti-VEGF-A antibody is or is part of a human
immunoglobulin G (1gG1).

[0341] In some embodiments, the VEGF-A antibody comprises a heavy chain
constani domain that comprises one or more mutations that reduce an immune-mediated

effector function.
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[6342] in some embodiments an anti-VEGF-A antibody s provided. The anti-
VEGF-antibody comprises a heavy chain that comprises a CDRul comprising the sequence
GYDFTHYGMN (SEQ D) NO: 93, a CDORa2 comprising the
sequence WINTYTGEPTYAADFKR (SEQ ID NG: 10}, a CDR#a3 comprising the sequence
YPYYYGISHWYFDY (SEQ ID NO: 11}, a CDRul comprising the sequence
SASQDISNYLN (S8EQ ID NO: 12), a CDRLZ comprising the sequence FTSSLHS (SEQ ID
NG 13}, and a CDRU3 comprising the sequence QQYSTVPWT (8EQ ID NG: 14).

[8343) Alternatively, the IgG domain can be 1g(G2, 1gG3 or 1gG4 or a compostte in
which constant regions are formed from more than one of these isotypes {e.g., CHI region
from 1gG2 or 1gG4, hinge, CH2 and CH3 regions from Ig(Gl). Such domains can contain
mutations to reduce and/or modulate effector function at one or more of the EU position
mentioned for igG1l. Human 1gG2 and 1g(G4 have reduced effector functions relative to human
1gG1 and IpG3.

[8344] The anti-VEGF-A heavy chamn has a cysteine residue added as a mutation
by recombinant DNA technology which can be used to conjugate a half-hfe extending motety.
In some embodiments, the mutation 1s (EU numbering) Q347C (EU numbering) and/or 1L.443C
(EU numbering, or 449C in SEQ ID NOG: 1),  To some embodiments, the mutation s 1443C
(EU numbering, or 449C i SEQ ID NOG: 1}, In some embodiments, the stoichiometry of
antibody to polymer s 111, i other words, a conjugate has one molecule of antibody
conjugated to one molecule of polymer.

[6345] The half-life of the anti-VEGF-A antibodies can be extended by attachment
of a “haif-hife (“half 1ife”} extending moieties” or “half-life (“half hife”) extending groups”.
Half-Iife extending moieties include peptides and protems which can be expressed in frame
with the bislogical drug of 1ssue (or compugated chemmcally depending on the situation) and
various polymers which can be attached or conjugated to one or more amine acid side cham or
end functionalities such as -SH, -OH, -COOH, -CONH2, -NH2, or ong or more N~ and/or O-
glycan structures. Half-life extending moieties generally act to increase the in vive circulatory
half-life of biologic drugs.

[8346] Examples of peptide/protein half-life extending moieties include Fc fusion
(Capon DJ, Chamow SM, Mordenti J, et al. Designing CD4 mmmuncadhesions for AIDS

therapy. Nature. 1989, 337.525-31}, human serum albumin (HAS) fusion (Yeh P, Landais D,
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Lemaiire M, et al. Design of yeast-secreted albumin derivatives for human therapy: biological
and antiviral properties of a serum albumin-CD4 genetic conjugate. Proc Natl Acad Sci USA.
1992, 89:1904-08 }, carboxy terminal peptide (CTP) fusion (Fares FA, Suganuma N. Nishimort
K, et al. Design of a long-acting follitropin agonist by fusing the C-terminal sequence of the
chorionic gonadotropin beta subunit to the follitropin beta subunit. Proc Natl Acad Sct USA.
1992. 89:4304-08), genetic fusion of non-exact repeat peptide sequence (XTEN} fusion
(Schelenberger V, Wang CW, Geething NC, et al. A recombinant polypeptide extends the in
vivo half-life of peptides and proteins in a tunable manner. Nat Biotechnol 2009, 27:1184-90),
elastin like peptide (ELPylation) (MCpherson DT, Morrow C, Minehan DS, et al. Production
and purificaticn of a recombinant elastomeric polypeptide, GIVPGVGIS-VPGY, from
Escheriachia coli. Biotechno! Prog. 1992, 8:347-52), human transferrin fusion (Prior CP, Lat
C-H, Sadehght H et al. Modified transferrin fusion proteins. Patent WO2004/020405. 2004),
proline-alanine-serine (PASvlation) (Skerra A, Theobald 1, Schlapsky M. Biological active
proteins having increased in vive and/or vitro stability, Patent WOZ008/155134 A1 2008),
homo-amino acid polyvmer (HAPylation} (Schiapschy M, Theobald T, Mack H, et al. Fusion of
a recombinant antibody fragment with a homo-amino acid polymer: effects on biophysical
properties and prolonged plasma half-life. Protein Eog Des Sel. 2007, 20:273-84) and gelatin
fike protein (GLK) fusion (Huang Y-85, Wen X-F, Zarce JL, et al. Engineering a
pharmacologically superior form of granulocyte-colony-stimulating-factor by fusion with
gelatin-like protemn polymer. Eur J. Pharm Biopharm, 2010 72:435-41),

[68347] Examples of polymer half-life extending moieties mclude polyethylene
glycol (PEG), branched PEG, PolyPEG® (Warwick Effect Polymers, Coventry, UK),
polysialic acid (PSA), starch, hydroxylethyl starch (HES), hydroxyalkyl starch (HAS),
carbohydrate, polysaccharides, pullolane, chitosan, hyaluronic acid, chondrottin sulfate,
dermatan sulfate, dextran, carboxymethyl-dextran, polvalkylene oxide (PAQ), polvalkylene
glycol {PAG), polypropylene glycol (PPG), polyoxazoline, polyacryloylimorpholine, polyvinyl
alcohol (PVA), polycarboxylate, polyvinylpyrrolidone, polyphosphazene, polyoxazoline,
polyethylene-co-maleic acid anyhydride, polystyrene-co-maleic acid anhydride, poly(i-
hydroxymethyethylene  hydroxymethyiformal}) (PHF), a zwitteriome polymer, a

phosphorylcholine contaiming polymer and a polymer comprising MPC, Poly (Glys-Sery),
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Hyaluronic acid (HA), Heparosan polymers (HEP), Fleximers, Dextran, and Poly-sialic acids
{(PSA}

[0348] In one embodiment a half-life extending moiety can be conjugated o an
antibody via free amino groups of the protein using N-hydroxysuccinimide (NHS) esters.
Reagents targeting conjugaiion to amine groups can randomly react to e-amine group of
lysines, g-amine group of N-terminal amino acids, and d-amine group of histidines.

6349} However, the anti-YEGF-A antibodies disclesed herein have many amine
groups available for polymer conjugation. Conjugation of polymers to free amino groups,
thus, might negatively impact the ability of the antibody proteins to bind to VEGF.

[0350] In some embodiments, a half-life extending moiety is coupled to one or
more free SH groups using any appropriate thiol-reactive chemustry including, without
limitation, maleimide chemistry, or the coupling of polymer hydrazides or polymer amines {o
carbohydrate moieties of the antibody after prior oxidation. In some embodiments maleimide
coupling is used. In some embodiments, coupling occurs at cysteines naturally present or
mtroduced via genetic engineering.

[0351] In some embodiments, polymers are covalently attached to cysteine
residues introduced nto anti-VEGF-A antibodies by site directed mutagenesis. In some
embodiments, the cysteive residues are emploved 1o the Fe portion of the antibody. In some
embodiments, the sites to miroduce cysteine residues into an Fo region are provided in WO
2013/093809, US 7,521,541, WO 2008/020827, US B,008453, US B 455622 and
1S2012/0213705, meorporated herein by reference for all purposes. In some embodiments,
the cysteine mutations are Q347C (EU numbering) and L443C referring to the human IgG
heavy chain by EU numbering.

[8352] In some embodiments, conjugates of antibody and high MW polymers
serving as half-life extenders are provided. In some embodiments, a conjugate comprises an
antibody that 15 coupled to a zwitterionic polymer wherem the polymer 1s formed from one or
more monomer units and wherem at least one monomer umit has a zwitterionic group is
provided. In some embodiments, the zwitterionic group is phosphorvichohine.

[0353] In some embodiments, one of the monomer units 18 HEMA-PC. In some

embodiments, a polymer is synthesized from a single monomer which is HEMA-PC.
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[0354] In some embodiments, some antibody conjugates have 2, 3, or more
polymer arms wherein the monomer s HEMA-PC.  In some embodiments, the conjugates
have 2,3, 4,5,6,7, 8,9, 10, 11, or 12 polymer arms wherein the monomer is HEMA-PC. In
some embodiments, the conjugates have 3, 6 or 9 arms. In some embodiments, the conjugate
has 9 arms.

[0355] In some embodiments, polymer-anitbody conjugates have a polymer
portion with a molecular weight of between 100,000 and 1,500,000 Da. In some embodiments,
the conjugate has a polymer portion with a molecular weight between 300,000 and 1,300,000
Da  In some embodiments, the conjugate has a polymer portion with a molecular weight
between 600,000 to 800,000 Da. In some embodiments, the conjugate has a polymer portion
with a molecular weight between 600,000 and 850,000 Da and has 9 arms. When a molecular
weight 1s given for an antibodv conjugated to a polymer, the molecular weight will be the
addition of the molecular weight of the protein, including any carbohydrate moieties associated
therewith, and the molecular weight of the polymer.

[6356] In some embodiments, an anti-VEGF-A antibody has a HEMA-PC polymer
which has a molecular weight measured by Mw of between about 100 kDa and 1650 kDa 1
provided. In some embodiments, the molecular weight of the polymer as measured by Mw is
between about 300 kDa and 1000 kDa. In some embodiments, the molecular weight of the
polymer as measured by Mw 13 between about 600 kDa to about 900 kDa  In some
embodiments, the polymer molecular weight as measured by Mw 1s 750 ka plus or mmus

1

(i

%.

[8357] In some embodiments, the polymer is made from an yutiator suitable for
ATRP having one or more polymer imitiation sites.  In some embodiments, the polymer
mtiation stte has a 2-bromoisobutyrate site.  In some embodiments, the inttigtor has 3 or more
polymer miftation sites.  In some embodiments, the mitiator has 3,4, 5,6,7,8,9,10, 11 or 12
polymer initiation sites.  In some embodiments, the mitiator has 3, 6 or 9 polymer intiation
sifes. Insome embodiments, the initiator has 9 polymer imtiation sites. In some embodiments,
the nitiator 15 OG1786.

[8358] The anti-VEGF-A antibodies can be produced by recombinant expression
inciuding (i} the production of recombinant DNA by genetic engineering, (i1} introducing

recombinant DNA 1nto prokaryotic or eukaryotic cells by, for example and without limitation,

-147-



WO 2024/254281 PCT/US2024/032770

transfection, electroporation or microinjection, (iit) cultivating the transformed cells, (v}
expressing antibody, e.g. constitutively or on induction, and (v} isolating the antibody, e.g
from the culture medium or by harvesting the transformed cells, 1n order to (vi) obtain purified
antibody.

[0359] The anti-VEGF-A antibodies can be produced by expression in a suitable
prokaryotic or eukaryotic host system characterized by producing a pharmacologically
acceptable antibody molecule. Examples of eukaryotic cells are mammalian cells, such as
CHO, COS8, HEK 293, BHK, SK-Hip, and HepG2. Other suitable expression systems are
prokaryotic {e.g., E. coli with pET/BL21 expression system), veast {Saccharomyces cerevisiae
and/or Pichia pastoris systems}, and insect cells.

{83661 A wide variety of vectors can be used for the preparation of the antibodies
disclosed herein and are selected from eukaryotic and prokaryotic expression veciors.
Examples of vectors for prokarvotic expression include plasmids such as, and without
linutation, preset, pet, and pad, wherein the promoters used in prokaryotic expression vectors
melude one or more of, and without imitation, lac, tre, trp, recA, or araBAD. Examples of
vectors for eukarvotic expression include: (1) for expression in veast, vectors such as, and
without lunitation, pAQ, pPIC, pYES, or pMET, using promoters such as, and without
hnutation, AOX1, GAP, GALL, GTHI or AUGH; (1) for expression in insect cells, vectors
such as and without limitation, pMT, pAcS, pIB, pMIB, or pBAC, using promoters such as and
without limitation PH, pl0, MT, AcS, OplE2, gp64, or polh, and (11} for expression m
marmmalian cells, vectors such as, and without limtation, pSVL, pCMV, pRe/REV, pcDINASZ,
or pBPV, and vectors derived from, in one aspect, viral systems such as and without hmitation
vaccinia virus, adeno-associated viruses, herpes viruses, or refroviruses, using promoters such
as and without Hmitation CMV, SV40, EF-1, Ub(C, RSV, ADV, BPV, and beta-actin.

[8361] A formulation or composition of the present disclosure can be prepared
using any suitable option. In some embodiments, the formulation 1s prepared by combing
the protein that 15 not conjugated to a phosphorylcholine-containing polymer with a protein
comjugated to a phosphorylcholing-containing polymer.  In some embodiments, the
formulation is prepared by combining the protein that is not conjugated to a phosphoryicholine-
contaiming polymer with a protein conjugated to a phosphorvicholine-containing polymer in

respective amounts sufficient to achieve the desired proportion of conjugated and unconjugated
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protein in the formulation. For example and withowt limitation, for a total mass weight
concentration of 50 mg/ml, a formulation or therapeutically acceptable composition can be
prepared by combining an amount of the unconjugated protein that corresponds to 10 mg/mL
in the final composition (percent composition of 20%), with an amount of a protein conjugate
that corresponds to 40 mg/mL of the protein portion of the protein conjugate {excluding any
contribution of the polymer to the mass weight conceniration calculation} in the final
COMposition.

[0362] Provided herein is a method of preparing a formulation, comprising
combining in a formulation: a first molar amount of a conjugate comprising a first protein
conjugated to a phosphorylcholine-containing polymer; and a second molar amount of a
second protein that 1s not conjugated to a phosphorylcholine-containing polymer, wherein the
formulation comprises the second protein at about 1% or more {e.g., about 5-90%, 15-25%,
25-35%, 25-40%, etc.) of a total molar amount of the conjugate and the second protein, wherein
the total molar amount comprises a sum of the first molar amount and the second molar
amount, wherein the formulation has a pH that is about 0.5 pH units away or more from the
isoelectric pownt {pl) of the second protein. The formulation can include any suitable amount
of the first and second protemn, as provided herein.

[8363] In some embodiments, preparing the formulation includes adding an
amourt of a modified protein that does not have a reactive group {e.g., reactive cysteine) for
conjugation with the protein before conjugation, and carrving out the conjugation reaction
whereby only the reactive proteins are conjugated with the polymer, while the modified protemn
remains i unconjugated form.  In some embodiments, preparing the formulation includes
providing a free protein without engineered cysteine for maleimide polymer conjugation, and
mixing this in during or after the conjugation and purification process to resulf n mux
formulation.

[0364] In some embodiments, the pH of the formulation can be any suitable pH
units away from the pl of the second protein, as provided herein. In some embodiments, the
pH of the formulation, if desired, can be adjusted to achieve the target pH using any suitable
method.  In some embodiments, the method includes adjusting the pH, before or after

combining. In some embodiments, a method of preparing the compositions described herein
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comprising the step of adjusting the composition pH away from the isoelectric {pl} point of at
least one of the proteins present in the composition to obtain a clear solution is provided.

[6365] Provided heremn 15 a method of preparing a formulation, comprising
adjusting the pH of a formulation to be about 0.5 pH units away or more from the isoelectric
point {pl) of an unconjugated protein comprised in the formulation, wherein the formulation
comprises: a first molar amount of a conjugate comprising a first protein conjugated o a
phosphoryicholine-containing polymer; and a second molar amount of the unconjugated
protein, wherein the unconjugated protein is not conjugated to a phosphorylcholine-containing
polymer, wherein the formulation comprises the unconjugated protein at about 1% or more
{e.g., about 5-90%, 15-25%, 25-35%, 25-40%, etc.} of a total molar amount of the conjugate
and the unconjugated protein, wherein the total molar amount comprises a sum of the first
molar amount and the second molar amount.

[0366] in some embodiments, a method of preparing a formulation of a conjugated
protein and an unconjugated protein includes: providing an nmial formulation comprising a
conjugate cormpuising a first protein conjugated to a phosphoryicholine-containing polymer;
combiming 1 a second formulation a second protein that s not comugated to a
phosphorylcholine-containing polvmer with the conjugate; and adjusting the pH of the mitial
and/or second formulation to be about 0.5 pH units away or more from the isoelectric point
{p]) of the second protein, to thereby prepare a mix formulation comprising the conjugate at a
first molar amount and the second protein at a second molar amount, wherem the mix
formulation comprises the second protein at about 196 or more {e.g., about 5-90%, 15-25%,
25-35%, 25-40%, etc.) of a total molar amount of the conjugate and the second protein, wherein
the total molar amount comprises a sum of the first molar amount and the second molar
amount. In some embodiments, the pH of the formulation 15 adjusted such that the prepared
formulation has a suitable pH, as provided heren.

[8367] In some embodiments, the formulation before adjusting the pH, before or
after the unconjugated protein and the conjugated protein are combined, 1s at or around the pl
of the unconjugated protein. In some embodiments, the unconjugated protein, before
combining with the conjugated proten and adjusting the pH, is n a solution that is not or s
substantially not turbid. In some embodiments, when the unconjugated protein is combined

with the conjugated protein before adjusting the pH, the solution turns turbid.  In some
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embodiments, after adjusting the pH, the formulation of the unconjugated protein and the
conjugated protein is or becomes clear and non-turbid {e.g., by visual inspection, or as
measured in NTU units, as provided herein).

[8368] Adjusting the pH of the formulation can be done using any suitable option.
In some embodiments, adjusting the pH comprises substituting a buffering system of the
formulation, wherein the buffering system is substituted to a buffering system that buffers ata
pH that is about 0.5 pH units or more away from the pl of the protein. In some embodiments,
the buffering agent of the buffering svstem is selected to achieve the desired pH for the
formulation. In some embodiments the buffering system includes a buffer selected from but
not himited to acetate, phosphate, citrate, glhycine, histidine, HEPES, MES, MOPS, and Tris
buffers. In some embodiments, adjusting the pH involves substituting an initial buffer (e g,
phosphate buffer) with an acetate buffer. Any suitable option can be used to substitute one
buffering system with another, such as without limitation, dialysis, diafiltration, dilution
followed by ultrafiltration, chromatography, etc. In some embodiments, adjusting the pH
comprises adding a base or acid to raise or lower the pH.

[8369] In some embodiments, methods of the present disclosure provide for a low-
viscosity formulation of a protemn conjugated to a phosphorylcholine~containing polymer. The
method can include combining v a formulation: a first molar amount of a conjugate
comprising a first proten conjugated to a phosphoryichohne-containing polymer; and a second
molar amount of the protem that 13 not conjugated to a phosphoryichohine-containing polymer,
wherein the formulation comprises the protein that is not conjugated to the phosphoryicholine-
contaiming polymer at about 1% or more {(e.g., about 5-90%, 15-25%, 25-35%, 25-40%, etc.)
of a total molar amount of the conjugate unconjugated proteins, wherem the total molar amount
comprises a sum of the first molar amount and the second molar amount, wherem the
formulation has a pH that is about 0.5 pH units away or more from the 1soelectric point (pl) of
the second protein, wherein the formulation has reduced viscosity and/or an enhanced
mjectability compared to a reference formulation comprising the conjugate at the total molar
amount. In some embodiments, the prepared formulation has any suitable viscosity as
provided herein. In some embodiments, the reference formulation has a high viscosity, as

provided hergin.
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(6376} In any method of preparing a formulation or composition of the present
disclosure, in some embodiments, the prepared formulation or composition can be defined as
a percent composition {e. g, in mass weight concentration} of one component relative to the
total mass weight conceniration of the proteins in the composition, as described herein. In
some embodimenis, a method of preparing a formulation or composition defined m % total
molar amount of the second protein {e.g., the unconjugated protein) can be defined in percent
composition {e.g., in mass weight concentration} of the second protein relative to the total mass
weight concentration of the first and second proteins, given the relevant molecular weight of
each protein.

[8371] Combining the conjugated protein with the unconjugated protein can be
carried out using any suitable option. In some embodiments, an amount of the conjugated
protein is combined with an amount of the unconjugated protein at the desired ratio. In some
embodiments, the conjugated and unconjugated proteins are combined as part of the process
for conjugating the polymer to the protein to be conjugated. For example, the extent of
conjugation ¢an be adjusted such that not all of the imtially provided unconjugated protein is
conjugated as a result of the conjugation reaction. In some embodiments, the unconjugated
protein is combined with the conjugate protein at the end of the conjugation process. In some
embodiments, the conjugate is prepared by conjugating the protein to the polymer n a
conjugation reaction, removing unconjugated protein remaining in the conjugation reaction to
generate a purtfied conjugate, then combining the purnified conjugate with an amount of the
second protein that is not conjugated to a polymer. In some embodiments, the conjugated and
unconjugated protems are combined through a combination of (i} adding an amount of
unconjugated protein and (i) adjusting the extent of the conjugation reaction. In some
embodiments, the conjugation process generates the unconjugated and conjugated protein of
the composition or formulation from a common source of the unconjugated protemn.

[6372] In some embodiments, preparing the formulation includes conjugating the
polymer to the first protein. Suitable options for conjugating the polymer to the first protein
include those provided herein, and in US patent publication no. 2017/0190766 and
2019/0270806, the entiretics of which are imcorporated herein by reference.

[8373] in some embodimenis, preparing the formulation includes carrying out a

conjugation reaction of the protein with the polymer using a lower excess of polymer to protein
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than required to conjugate all the protein with the polymer, such that some fraction of the
protein remains unconjugated. In some embodiments, preparing the formulation ncludes
lowering the polymer to protein excess ratio to reduce the conjugation efficiency during the
conjugation process, of which there will be more unreacted free protein in the final purified
solution, which can result in higher free protemn content at the end.

[0374] In some embodiments, any of the formulations or compositions herein can
be produced by using a low molar excess ratio of polymer to protein by using an optimal
process parameter for the antibody conjugate. In some embodiments, lowering the conjugation
efficiency of the polymer to the prepared (decapped and reoxidized) protein {e.g., antibody}
results in a higher amount of residual, unconjugated protein {e.g., unconjugated antibody or
unconjugated fusion construct) relative to conjugated protein {e.g., conjugated antibody or
conjugated fusion construct). In some embodiments, a desired ratio/amount of unconjugated
protein {e.g., unconjugated antibody or unconjugated fusion construct) to the conjugated
protein is obtained by lowering the molar excess of biopolymer to protein, and lowering the
comjugation efficiency. In some embodiments, the resultant mixture of the conjugation reaction
is reformulated to the desired pH and the desired buffer constituents, without purifying away
the unconjugated protein. In some embodiments, the prepared formulation has a muxture of
unconjugated protein to conjugated protein, where the ratio 1s determined by the extent of
molar excess of polymer used. In some embodiments, the molar excess of polymer s based
on the amounts used to achieve a desired percent residual unconjugated proten {e.g, 20%)
after the conjugation reaction of OG1802 to OG1950 to form GGI1953 bioconjugate and
retaiming residual OG19506. In some embodiments, any of the formulations and compositions
herein can be produced by using an unconjugated protein {e.g., unconjugated antibody or
unconjugated fusion construct) without an engineered cysteine that 1s mixed with proteins (e g,
antibodies or fusion construct} comprising a free cysteine {(e.g., in their Fc region) during the
conjugation reaction. In some emboduments, the decapped and refolded protein or antibody
undergoes further treatment with alkylation agents such as iodoacetamide (1AM} or N-
ethylmaleimide {NEM).

[8375] Also provided are any composition or formulation prepared by any one of

the methods of the present disclosure.
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[6376] Also provided 15 a method of storing a protein, comprising maintaining a
protein in a formulation {or therapeutic composition or therapeuntically acceptable composition}
for at least 2 months and up to 2 years {or more), the formulation {or therapeutic composition
or therapeutically acceptable composttion) comprising: a first molar amount of a conjugate
comprising a first protein conjugated to a phosphorylcholine-containing polymer; a second
molar amount of a second protein that is not conjugated to a phosphorylcholine-containing
polymer; and a pharmaceutically acceptable carrier, wherein the formulation comprises the
second protein at about 1% or more {e.g., about 5-90%, 15-25%, 25-35%, 25-40%, etc.} of a
total molar amount of the conjugate and the second protein, wherein the total molar amount
comprises a sum of the first molar amount and the second molar amount, wheren the
formulation has a pH that is about 0.5 pH umits away or more from the isoelectric pomt {pl) of
the second protein, wherein the protein comprises an antibody or a fusion construct. The first
and second proteins can be any suitable antibody or fusion construct, as described herein. In
some embodiments, the first and second proteins are an anti-VEGF antibody (e.g., OG1950,
where the comjugated form is OG19353). In some emboduments, the first and second proteins
are a fusion construct comprising a VEGE Trap fused to the heavy chain of an aoti-1L-6
antibody {e.g., OG2072, where the conjugated form 1s 0G2074).

(8377} The formulation (or therapeutic corposition or therapeutically acceptable
composition) can be any suttable formulation as provided heremn. In some embodiments, the
formudation {or therapeutic composition or therapeutically acceptable composttion) comprises
the second protein (the unconjugated protein) at, or at about 1% or more, e.g., about 2% or
more, about 5% or more, about 10% or more, about 15% or more, about 20% or more, about
25% or more, about 30% or more, about 35% or more, about 40% or more, about 45% or more,
about 50% or more, about 55% or more, about 60% or more, about 63% or more, about 70%
or more, about 75% or more, about 80% or more, about 85% or more, or about 95% or less,
about 90% or fess, about 85% or less, about 80% or less, about 75% or less, about 70% or less,
about 63% or less, about 60% or less, about 55% or less, about 50% or less, about 45% or less,
about 40% or less, about 35% or less, about 30% or less of a total molar amount of the
conjugate and the second protein, or optionally, the formulation mcludes the second protein at
a percentage in a range defined by any two of the preceding values {e.g., about 1-95%, 5-90%,

10-80%, 5-50%, 10-40%, 15-35%, 15-25%, 25-35%, 25-40%, 40-95%, 50-80%, etc.} of a total
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molar amount of the conjugate and the second protein, wherein the total molar amount
comprises a sum of the first molar amount of the conjugate and the second molar amount of
the second protein. In some embodiments, the formulation (or therapestic composition or
therapeutically acceptable composition) comprises the second protein {the unconjugated
protein} at between about 5% and about 56%, or between about 15% and about 30% of a total
molar amount of the conjugate and the second protein, wherein the total molar amount
comprises a sum of the first molar amount of the conjugate and the second molar amount of
the second protemn. In some embodiments, the formulation {or therapeutic composition or
therapeutically acceptable composition) comprises the second protein {the unconjugated
protein} at between about 15% and about 25% of a total molar amount of the conjugate and
the second protein, wherein the total molar amount comprises a sum of the first molar amount
of the conjugate and the second molar amount of the second protein. In some embodiments,
the formulation {or therapeutic composition or therapeutically acceptable composition)
comprises the second protein (the unconjugated protein) at between about 25% and about 35%
of a total molar amount of the conjugate and the second protein, wherein the total molar amount
comprises a sum of the first molar amount of the conjugate and the second molar amount of
the second protein. In some embodiments, the formulation (or therapeutic composition or
therapeutically acceptable composition} comprises the second protein {the unconjugated
protein} at between about 25% and about 40% of a total molar amount of the conjugate and
the second protein, wherein the total molar amount comprises a sum of the first molar amount
of the conjugate and the second molar amount of the second protein. In some embodiments,
the fornudation {or therapeutic composition or therapeutically acceptable composttion)
comprises the second protein {the unconjugated protein} at about 20% of a total molar amount
of the conjugate and the second protein, wherein the total melar amount comprises a sum of
the first molar amount of the conjugate and the second molar amount of the second protein. In
some embodiments, the formulation {or therapeutic composition or therapeutically acceptable
composition) comprises the second proten {the unconjugated protein} at about 30% of a total
molar amount of the conjugate and the second protein, wherein the total molar amount
comprises a sum of the first molar amount of the conjugate and the second molar amount of
the second protein. In some embodiments, the formulation (or therapestic composition or

therapeutically acceptable composition) includes a surfactant {e.g., polysorbate 20}, as
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described herein.  In some embodiments, the formulation {or therapeutic composition or
therapeutically acceptable composition} includes a surfactant {e.g., polysorbate 20 or
polysorbate 80}, as described herein. In some embodiments, the formulation (or therapeutic
composition or therapeutically acceptable composition) includes a tonicity agent {e.g., sucrose
or trehalose), as described herem.

[0378] In some embodiments, maintaining the protein includes storing the
formudation {or therapeutic composition or therapeutically acceptable composition) at, at
about, oratmostat 0, 1,2, 3,4, 5,6,7,8,9, 10,11, 12, 13, 14, 18, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 30, 35, 40°C, or optionally 1t is stored at a temperature in a range defined by any
two of the preceding values {e.g., 0-40°C, 0-10°C, 10-20°C, 20-30°C, 30-40°C, etc.}. Insome
embodiments, maintaining the protein includes storing the formulation {or therapeutic
composition or therapeutically acceptable composition) at a temperature in the range of O-
10°C. In some embodiments, maintaining the protein includes storing the formulation {or
therapeutic composiiton or therapeutically acceptable composttion) at a temperature in the
range of 10-20°C.  In some embodiments, mamntaining the protemn ncludes storing the
formulation (or therapeutic composition or therapeutically acceptable composition} at or at
about 5°C. In some embodiments, mamntaining the protein mnchudes storing the formulation (or
therapeutic composition or therapeutically acceptable composition) at or at about 25°C. In
some embodiments, maintaining the protein includes storing the formulation {or therapeutic
composition or therapeutically acceptable composition} at room temperature.  In some
embodiments, maintaining the protein includes storing the formulation {or therapeutic
composition or therapeutically acceptable composition} under ambient atmospheric pressure.

[68379] in some embodiments, the method inchudes preparing the formulation {(or
therapeutic composition or therapeutically acceptable composition) with any one of the
methods of prepaning the formulation {or therapeutic composition or therapeutically acceptable
compostiion} of the present disclosure.

Method of Conjugating Proteins to Polymers

[0380] In some embodiments, a method is presented of preparing a therapeutic
protein-half life extending moiety conjugate having the step of conjugating a therapeutic
protein which has a cysteine residue added via recombinant DNA technology to a half-life

extending motety having a sulfhydryl specific reacting group selected from the group
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consisting of maleimide, vinylsulfones, orthopyridyl-disulfides, and iodoacetamides o provide
the therapeutic protein-half life extending moiety conjugate.

[8381] in some embodiments, a method of preparing the OG1953 antibody
confugate from OG1950 is provided. As shown mn FIG. 18, the method comprises reducing
the OG1950 protein with a 30x molar excess of the TCEP reducing agent (FIG. 18). After
reduction, the antibody is oxidized to produce a decapped OG1930 antibody where the inter-
and intra- Hight and heavy chain disulfide bonds naturally occurring in the antibody are formed,
but the engineered Cysteine on the heavy chamn position L443C (EU numbering, or 449C n
SEQ ID NG: 1) remains decapped (FIG. 18). The OG1950 1s then conjugated by adding 3.5x
molar excess of a maleimide biopolymer. (FIG 18). The biopolymer links to the OGI950
antibody through a covalent thiolether linkage (FIG. 18}  After conjugation, the OG1953
antibody conjugate is purified with both unconjugated antibody and unreacted polymer being
removed by CEX chromatography (FIG. 1§).

[8382] The protein and process described above can be varied as well. Thus, in
some embodiments, a process for preparing a conjugated protein {(which need oot be an
antibody or an anti-VEGF antibody) 1s provided. The process includes reducing one or more
cysteines m a protem to form a reduced decapped protein in a solution.  After reduction, one
or more cysteines of the decapped proter is reoxidized to restore at least one disulfide Iinkage
while ensuring that an engineered cysteine residue in the protein remains in a free thiol form
1o form a reoxidized decapped protemn in the solution. At least one excipient 18 then added to
the solution. The excipient reduces a polymer mduced protein precipitation. After the excipient
is added, a polymer is added to the solution, which 15 conjugated to the reoxidized decapped
profein at the engineered cysteine residue to form a conjugated protein,

[8383] In some embodiments, the molar excess of the reducing agent can be altered
to any amount that functions. In some embodiments 5, 10, 20, 30, 40, 50, 60, 76, 30, 90x molar
excess of the reducing agent (which need not be TCEP 1n all embodiments) can be employed.
in some embodiments, any anitbody (therapeutic or otherwise} can be emploved. In some
embodiments, these can be the antibody, the antibody conjugate, or both. In some
embodiments, 1,2, 3,4, 5,6, 7, & 9, 10, 11, 12, 13, 14, 15x molar excess of a maleimide
biopolymer can be emploved. In some embodiments, there is an excess of decapped protein

to polymer. In some embodiments, the amount of the re-oxidized decapped protein is less than
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the amount of the polymer. In some embodiments, the amount of the re-oxidized decapped
protein is 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%, 10%, 5%, 4%, 3%, 2%, 1% of the
amount of the polymer. In some embodiments, 10-15 times as much polymer is used as
protein. In some embodiments the amount of the re-oxidized decapped antibody 15 greater than
the amount of the polvmer. In some embodiments the amount of the polymer is greater than
the amount of the re-oxidized decapped antibody.

[0384] In some embodiments, the purification siep is optional.

[8385) In some embodiments, the method of making an antibody conjugate
comprises conjugating an anii-VEGF-A antibody to a phosphorylcholine contatning polymer.
in some embodiments the method comprises the steps of conjugating an anti-VEGF-A
antibody to a phosphorylcholine comtaining polymer. The anti-VEGF-A antibody comprises
an amino residue added via recombinant DNA technology. In some embodiments, the added
amino acid residue is a cysteine residue.  In some embodiments, the cysteine residue is added
outside a variable region of the antibody. The cysteine residue can be added to either the heavy
chaio or light chain of the antibody.

[8386] In some embodiments, the polymer comprises or consists of a
phosphoryicholine containing polvmer.  In some embodiments, the phosphoryvicholine
contarning polymer comprises a sulfhydryl specitic reacting group selected from the group
consisting of a maleimide, a vinylsulfone, an orthopyridyl-disulfide, and an wodoacetarmide. In
some embodiments, the solfhydryl specific reacting group on the phosphoryicholine
containing polymer reacts with the cysteine residue on the anti-VEGF-A antibody to make the
antibody conjugate.

[6387] in some embodiments, the protein 1o be conjugated can be an antibody, an
antibody protein fusion, or a binding fragment thereof. In some embodiments, the protein is
not an antibody but 18 an enzyme, a ligand, a receptor, or other protein or mutants or variants
thereof. In some embodiments, the native protein contains at least one disulfide bond and at
least one non-native cysteine.

[6388] In some embodiments, the excipient can be an acid or a base. In some
embodiments, the excipient is a detergent, a sugar, or a charged amino acid.  In some

embodiments, the excipient assists in keeping the protein in solution during the conjugation to
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the polymer. In some embodiments, the excipient is added to the solution containing the
protein, prior to the addition of the polymer to the solution that contains the protein.

[0389] In some embodiments, the conjugation reaciion occurs under agueous
conditions between about pH 5.0 to about pH 9.0. In some embodiments, the reaction occurs
between 6.0 and 8.5, between 6.5 and 8.0 or between 7.0 and 7.5 or between 8.0 and 2.0 or
between 8.3 and 8.7,

[0390] In some embodiments, the polymer is conjugated to the protein at 2-37
degrees Celsius. In some embodiments, the conjugation occurs at 0-40 degrees Celsius, 5-35
degrees Celsius, 10-30 degrees Celsius, and 15-25 degrees Celsius.

[8391] In some embodiments, the conjugated proteins described herein can be
contacted to an 1on exchange medium or hydrophobic interaction chromatography or affinity
chromatography medium for purification (to separate the conjugated protein from the
unconjugated protein and unreacted biopolymer). In some embodiments, the ion exchange
medium, hydrophobic interaction chromatography, and/or affinity chromatography medium
separates the conjugated protein from the unreacted polymer and from the unconjugated
protein,

[6392] In some embodiments, the processes described herein and outlined wn F1G,
18 wvolves an excipient that is capable of facilitating and/or mantaining a solubility system.
In some embodiments, the process allows the solution to maintain the solubility of the two
components meant to mteract. This can include the solubility of the protemn and the polymer
and then the end conjugate as well. In some embodiments, without the excipient approach, the
issue can be that while the protein s soluble, when the biopolymer is added, the solubihity of
the solution {(e.g., protein} drops andprecipitates form.  Of course, when the protein forms
precipitates, 1t 13 not available for conjugation. Thus, an excipient can be employed to mamtain
the solubility of the protein in the presence of the biopolymer so the two can couple to form
the protein conjugate (or as depicted in FIG. 18, an antibody conjugate). This also allows for
the solublity of the conjugate to be maintained.

[68393] In some embodiments, the polymers disclosed herein can comprise one or
more of the following: a zwitterion, a phosphoryicholine, or a PEG linker bridging a center of
a polymer branching point to the maleimide functional group. In some embodiments, any of

the polymers provided herein can be added to a protein via the methods provided herein.
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[68394] In some embodiments, any of the proteins provided heremn can be
comjugated to any of the polymers provided herein via one or more of the methods provided
herein.

[8395] In some embodiments, the process{es} provided herein allow(s) for larger
scale processing to make and purify protein and/or antibody conjugates. In some
embodiments, the volume emploved is at least 1 liter, for example 1, 10, 100, 1,000, 5,000,
10,000, liters or more. In some embodiments, the amount of the antibody conjugate produced
and/or purified can be 0.1, 1, 10, 100, 1000, or more grams.

[68396] in some embodiments, the therapeutic protein may be any of the anti-
VEGF-A antibodies described herein having a cysteine residue added via recombimant DNA
technology. In some embodiments, the anti-VEGF antibody heavy chain has the following
CDRs: CDRal: GYDFTHYGMN (SEQ ID NG: 9), CDRp2: WINTYTGEPTYAADFKR
(SEGQ ID NG: 10), and CDRs3: YEYYYGTSHWYFDV (SEQ ID NG: 11). The heavy chain
can also have threonine (T) at position 221 {(via sequential counting as in SEQ ID NO. 3). In
some embodiments, the anti-VEGF light chain has the following CDRs: CDRul:
SASQDISNYLN (SEQ ID NO: 12), CDRL2: FTSSLHS (SEQ ID NO: 13), and CDRLY:
QOYSTVPWT (SEQ 1D NO: 14}, The anti-VEGF-A light chain can also have leucine (1) at
Kabat position 4.

[4397] In some embodiments, the anti-VEGF-A antibody {and/or conjugate
thereof} 1s TgGl. In some embodiments, the heavy chain has one or more mutations to
modulate effector function. In some embodiments, the mutations are to one or more of the
following amino acid posttions {(EU numbering): E233,1.234, 1.235, (3236, (3237, A327, A330,
and P331.  In some embodiments, the mulations are selected from the group consisting of
E233P, 1234V, L2344, L2354, G237A, A327G, A330S and P331S (EU numberning}). In
some embodiments, the mutations are (EU numbering) L234A, L2354 and G237A.

[0398] In some embodiments, the cysteine residue added to the therapeutic protein
via recombinant DNA technology should not be inveolved in Cys-Cys disulfide bond pairing.
In this regard, therapeutic proteins may be dimeric. So for example, an intact anti-YEGF-A
antibody has two light chains and two heavy chains. If a Cys residue is introduced into the
heavy chain for instance, the mtact antibody will have two such niroduced cysteines at

identical positions and the possibility exists that these cysteine residues will form intra-chain
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disulfide bonds. If the introduced cysteine residues form Cys-Cys disulfide bonds or have a
propensity to do so, that iniroduced Cys residue will not be usefusl for conpugation. 1t is known
in the art how to avoid positions in the heavy and light chains that will give rise 1o infra-chain
disulfide pairing. See, eg., U.S. Patent Application No. 2015/0158952.

[0399] In some embodiments, the cysteine residue introduced via recombinant
DNA technology is selected from the group consisting of (EU numbering) Q347C and L443C.
In some embodiments, the cysteine residue is £443C (EU numbering, or 449C in SEQ 1D NO:
1).  In some embodiments, the heavy chain of the antibady has the amino acid sequence set
forth in SEQ 1D NO. 1 and the light chain has the amino acid sequence of SEQ 1D NO. 2.

[08400] in some embodiments, the sulfhydryl specific reacting group is maleimide.

{84011 in some embodunents, the half-life extending moiety is selected from the
group consisting of polyethylene glycol (PEG), branched PEG, PolyPEG® (Warwick Effect
Polymers; Coventry, UK), polysialic acid (PSA), starch, hydroxylethyl starch (HES),
hvdroxyalkyl starch (HAS), carbohydrate, polysaccharides, pullulane, chitosan, hyaluronic
acid, chondroitin sulfate, dermatan sulfate, dextran, carboxymethyl-dextran, polvalkylene
oxide (PAO), polvalkyiene glyeol (PAG), polvpropyiene glyeol (PPG), polvoxazoline,
polvacryloylmorpholine, polyvinyl alcohol (PVA), polvearboxylate, polyvinylpyrrolidone,
polvphosphazene, polyoxazoline, polyethylene-co-maleic acid anyhydride, polystyrene-co-
maleic acid anhydrde, poly(l-hydroxymethvethylene hydroxymethylformaly (PHF), a
zwitterionic polymer, a phosphorylcholine containing polymer and a polymer comprising 2-
methacryloyloxy-2 -sthylttimethylammontamphosphate (MPC).

[8402] In some embodiments, the half-life extending moiety 18 a zwitterionic
polymer. In some embodiments, the zwitterion is phosphorylcholine, 1.e. a phosphorvicholine
contaiming polymer. In some embodiments, the polymer 1s composed of MPC units.

[0403] In some embodiments, the MPC polymer has three or more arms. In some
embodiments, the MPC polvmer has 2, 3, 4, 5, 6, 7, 8 9, 10, 11 or 12 arms. In some
embodiments, the MPC polymer has 3, 6, or 9 arms. In some embodiments, the MPC polymer
has 9 arms. In some embodiments, the polymer is synthesized with an mitiator comprising 2,

3,4,56,7,8,9, 10, 11, 12, or more polymer inttiation sites.
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[68404] in some embodiments, the MPC polymer has a molecular weight between
about 300,000 and 1,750,000 Da. In some embodiments, the MPC polymer has a molecular
weight between about 500,000 and 1,000,000 Da or between about 600,000 to 900,000 Da.

[8405] In some embodiments, the method of preparing a therapeutic protein-half
life extending moiety conjugate has an additional step of contacting the therapeutic protein
with a thiol reductant under conditions that produce a reduced cysteine sulthydryl group. As
discussed above, it is preferable that the cysteine residue added via recombinant DNA
technology are unpaired, 1.e. are not involved in Cys-Cys intra chain disulfide bonds or are not
substantially involved in such bonding. However, Cys residues which are not involved in such
Cys-Cys disulfide bonding and are free for conjugation are known to react with free cysteine
n the culture media to form disulfide adducts. See, e.g., WO 2009/052249. A cysteine so
derivatized will not be available for conjugation. To free the newly added cysteine from the
disulfide adduct, the protein after purification is treated with a reducing agent, eg.,
dithiothrettol, or TCEP. However, such treatment with a reducing agent will reduce all of the
cysteine residues i the therapeutic protemn, ncluding native cysteines many of which are
mvolved n inter and intra chain Cys-Cys disulfides bonds. The native Cys-Cys disulfides are
generally crucial to protein stability and activity, and they should be reformed. In some
embodiments, all native (e.g., inter and intra) Cys-Cys disulfides are reformed.

[0466] To reform vative mter and intra~chain disulfide residues, after reduction to
remove the cysteine disulfide adducts, the therapeutic protein is exposed to oxidizing
conditions and/or oxidizing agents for a prescribed period of time, g, 66 minutes to
overmght.  In some embodimenis, ambient air exposure overmght can be used to achieve
reformation of the native disuifide bonds. In some embodiments, an oxidizing agent 18
employed to restore the native disulfides. In some embodiments, the oxiding agent 15 selected
from the group consisting of agueous CuS0O4 and dehydroascorbic acid (BHAA).  In some
embodiments, the oxidizing agent s DHAA. In some embodiments, the range of DHAA used
15 10 the range of 5-30 equuvalents.  In some embodiments, the range 15 10-20 squivalents. In
some embodiments, the range is 15 equivalents.

[0467] In some embodiments, the thiol reductant is selected from the group
consisting oft Tris[2-carboxyehtyl]phosphine hydrochloride (TCEP), dithiothreitol (DTT),
dithigerythritol (DTE), sodium borohydride (NaBHa), sodium cyancborohydride (NaCNBH3),
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{-mercaptoethanoc! (BME), cysteine hydrochloride and cysteine.  In some embodiments, the
thiol reductant s TCEP.

[8408] in some embodiments, the thiol reductant concentration is between 1 and
100 fold molar excess relative to the therapeutic protein concentration. In some embodiments,
the thiol reductant concentration is between 20 to 50 fold molar excess relative to the
therapeutic protein concentration.  In some embodiments, the thiol reductant 18 removed
following incubation with the therapeutic protein prior to oxidation of the therapeutic protein.

[8409] In some embodiments, the method for conjugating a therapeutic protein to
a half-life extending moiety has a further step of punifying the therapeutic protein conjugate
after conjugation. In some embodiments, the therapeutic protein conjugate is purified using a
technigue selected from the group consisting of 1on exchange chromatography, hydrophobic
mteraction chromatography, size exclusion chromatography, mixed mode chromatography,
and affinity chromatography or combinations thereof.

[8410) In some embodiments, the therapeutic protein conjugate retains at least 20%
bivlogical activity relative to unconjugated therapeutic protein. In some embodiments, the
therapeutic protein conjugate retains at least S0% biological activity relative to unconjugated
therapeutic protein. In some embodiments, the therapeutic protein conjugate retains at least
30% biological activity relative to native therapeutic proten,

[0411] In some embodiments, the therapeutic protein conjugate has an increased
half-life relative to unconjugated therapeutic protein. In some embodiments, the therapeutic
protein conjugate has at least a 1.5-fold mcrease in half-life relative to unconjugated
therapeutic protein. In some embodiments, the therapeutic protemn conjugate has at least a 5-
fold increase in half-life relative to unconjugated therapeutic protemn,

[8412] In some embodiments, the zwitterionic polymer of the method of
conjugating a therapeutic protein to a half-iife extending molety 15 a radically polymerizable
monomer having a zwitlerionic group and the method has a further step of polymerizing the
free radically polvmerizable zwitterionic monomer in a polymerization medium to provide a
polymer, the medium comprnising:  the radically polymerizable zwitterionic monomer; a
transition metal catalyst MV wherein M; i3 a transition metal, q is a higher oxidation state
of the metal and g-1 15 a lower oxidation state of the metal, wherein the metal catalyst is

supplied as a salt of the form Mt X .1y wherein X is a counterion or group or the transition

-163-



WO 2024/254281 PCT/US2024/032770

metal catalyst is supplied in situ by providing the inactive metal salt at its higher oxidation
state Mt X together with a reducing agent that i1s capable of reducing the transition metal
from the oxidized nactive state to the reduced active state; a ligand; and an initiator.

[8413] To function as an ATRP transition metal catalyst, the transition metal
should have at least two readily accessible oxidation states separated by one electron, a higher
oxidation state and a lower oxidation state. In ATRP, a reversible redox reaction results in the
transtiion metal catalyst cycling between the higher oxidation state and the lower oxidation
state while the polymer chains cvele between having propagating chain ends and dormant chain
ends. See, eg., U8 Patent No. 7,893,173

(0414 in some embodiments, the radically polymerizable zwitterionic monomer is

selected from the group consisting of

HoC R1 HaC R1

(9]
) ).
ZWQ[J £V .

wherein R1 1s H or Cis alkyl, ZW 1s a zwitterion and n 1s an integer from 1-6.

{041 5] in some embodiments, the radically polymerizable monomer 15
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wherein R1 1s H or Crsalkyl, R2, R3, R4 are the same or different and are H or Craalkyl and

X and Y are the same or different and are integers from 1-6. In some embodiments, R1, R2
R3 and R4 are each methyl and X and Y are each 2.
[0416] In some embodiments, the radically polymerizable monomer is

2

R~ /\{\—RS
{ o),
\

R4

wherein R1 15 H or Cuealkyl, RZ and R3 are the same or different and are H or Ciaalkyl, R4
18 POu-, 8Os- 0r COz- and X and Y are the same or different and are integers from 1-6. In some
embodiments, R1, R2 and R3 are methyl, R4 18 POs- and X and Y are each 2.

[8417] In some embodiments, the monomer is
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R5 48 POs-, SOz~ or CO2- and X and Y are the same or different and are integers from 1-6. In
some embodiments, R, R2, R3 and R4 are methyl, RS 18 POs-and X and Y are 2.

[08418] in some embodiments, the transition metal Mt 15 selected from the group
consisting of Cu, Fe, Ru, Cr, Mo, W, Mn, Rh, Re, Co, V, Zn, Ay, and Ag.  In some
embodiments, the metal catalyst 15 supplied as a salt of the form MtV Xy MUY g5
selected from the group consisting of Cu'™, Fe™, Ru®", %", Mo®", W¥' Min™", Rh*", Re*", Co”,
V¥ Zn', Au', and Ag” and X is selected from the group consisting of halogen, Ci.s alkoxy,
(8Oshn, (POann, (R7PCu)in, (R7:P04), tiflate, hexaluorophosphate, methanesulfonate,
aryisulfonate, CN and R7CO., where R7 1s H or a straight or branched Cis alkyl group which
may be substituted from 1 to 5 times with a halogen. In some embodiments, MdV" ig Cy!”
and X 15 Br.

[0419]  In some embodiments, Mi@D" is supplied in situ.  In some embodiments,
M X is CuBrz. In some embodiments, the reducing agent is an inorganic compound. In
some embodiments, the reducing agent is selected from the group consisting of a sulfur
compound of a low oxidation level, sodium hydrogen sulfite, an inorganic salt comprising a
metal on, a metal, hydrazine hydrate and derivatives of such compounds. In some
embodiments, the reducing agent is a metal. In some embodiments, the reducing agent is Cu”.

[0420] In some embodiments, the reducing agent is an organic compound. Insome
embodiments, the organic compound is selected from the group consisting of alkylthiols,

mercaptoethanol, or carbonyl compounds that can be easily enolized, ascorbic acid, acetyl
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acetonate, camphosulfonic acid, hydroxy acetone, reducing sugars, monosaccharides, glucose,
aldehvdes, and derivatives of such organic compounds.

[8421] in some embodiments, the ligand is selected from the group consisting of
2,2 -bipyridine, 4.4-Di-S-nonyl-2,2bipyridine, 4.4-dinonyk-2,2-dipyridyl, 4,4',4"-tris(5-
nonyl}y-2.2"6' 2"terpyridine, NN N' N' N"-Pentamethyldiethylenetriamine, 1,1,4,7,10,10-
Hexamethyltriethylenetetramine, Tris{2-dimethylaminoethyamine, N, N-bis(2-
pyridyimethyhoctadecylamine, N NN N-tetra[{2-pyridalimethyljethvienediamine, tris{(2-
pyridyhmethyliamine, tris{2-aminoethylamine, tris(2-bis(3-butoxy-3-
oxopropyaminoethyljamine,  tris{2-bis(3-(Z2-ethylhexoxy)-3-oxopropylaminoethyDamine
and Tris{2-bis(3-dodecoxy-3-oxopropyDaminoethyllamine.  In some embodiments, the
ligand is 2,2 -bipyridine.

[0422] In some embodiments the nitiator has the structure:

R1--Rz{—R3)S

wherein R1 s a nucleophilic reactive group, RZ comprises a linker, and R3 comprises a

polymer synthesis initiator moiety having the structure

wherein R4 and RS and are the same or different and are selected from the group consisting of
alkyi, substituted alkyl, alkviene, alkoxy, carboxyalkyl haloalkvl, cycloalkyl cyclic alkyl
ether, alkenyl, alkenvlene, alkynyl, alkynylene, cycloalkylene, heterocycloalkyl,
heterocycloalkvlene, arvl, arvlene, arylene-oxy, hetercaryl, amine, amido or anv combination
thereof; 7 is a halogen or UN; and s is an integer between 1 and 20.

[0423] in some embodiments, Z 1s Br and R4 and RS are each methyl. In some
embodiments, R1 15 selected from the group consisting of NHz-, OH-, and SH-.

10424} in some embodiments R2 s alkyl, substituted alkyl, alkylene, alkoxy,
carboxyalkyl, haloalkyl, cycloalkyl, cyclic alkyl ether, alkenvl, alkenvlene, alkynyl,
altkynyiene, cycloalkylene, heterocycloalkyl, heterocycloalkylene, aryl, arvlens, arylene-oxy,

heteroaryl, amino, antido or any combination thereof. In some embodiments, R2 is
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A

wherein X and Y are the same or different and are integers from 1-20. In some embodiments,
X and Y are each 4.

[0425] In some embodiments, R3 is

R6
R8
wherein R, R7 and R8 are the same or different and are selected from the group consisting of

Z

G
\\’/ CHy

0
O CH,
N <
N v}
H CHs
CH,
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o

HyC

e
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and
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wherein 7. is NCS, F, Cl, Bror L. In some embodiments, 7 15 Br and R6, R7 and R8 are sach

CH;
HyC N
=
o o)
o o o} CHy
o 0
AN /,i\/\N )‘L\/ =
H H G H;C CHy
o} T,
[8426] In some embodiments, the mitiator has the structure:
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Q

oz

A B i

CH

wherein A and B are the same or different and are integers from 2 to 12 and 7 1s any halide,
for exarople Br.  In some embodiments, A and B are each 4.

[68427] In some embodiments, the method further has the step of reacting the
polvmer with a maleimoide reagent to provide a polyroer having a termnal maleuimide. Tn some
embodiments, the maleimide coropound 15

O
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Method of Treatment

In some embodiments, a method for treatment or prophylaxis of an ocular disease
comprising administering any of the compositions described herein 1s provided.

Provided herein 15 a method of treating a subject, comprising: intraocularly
administering a therapeutically effective amount of the formulation or composition provided
herein to a subject in need thereof {e g, a subject having an ccular disease). In some
embodiments, intraocularly administering the formulation includes using a syringe loaded with
the formulation and intraocularly injecting the formulation. In some embodiments, a
formulation {e.g., low-viscosity formulation) provided herein has enhanced mjectability, e g,
when loaded into a syringe and injected at a site of treatment {e.g., intraccular administration).
In some embodiments, a formulation of the present disclosure improves the accuracy of
measuring out the formulation compared to a reference formulation without the unconjugated
protein. In some embodiments, a formulation of the present disclosure facilitates loading the
formulation into a syringe and removing bubbles, compared to a reference formulation without
the unconjugated protein.  In some embodiments, a formulation of the present disclosure
provides a shorter injection time {e.g., about 10 seconds or less, about § seconds or less, about
6 seconds or less, about S seconds or less, about 4 seconds or less, or a time period in a range
defined by any two of the preceding values (e.g., 4-10 seconds, 5-9 seconds, 5-7 seconds, 4-3
seconds, etc.).

In some embodiments, a formulation of the present disclosure reduces the mjection
force when adrministering the formulation with a syringe compared to a reference formulation
without the unconjugated protemn {eg., a reference composition where all the protein
component 1s conjugated to the polymer, at the same total wmolar amount). In some
embodiments, the mjection force to expel the formulation from a syringe fitted with a 27 or
29 gauge needle 15 about 12 N or less, e.g., about 10 N or less, about 9 N or less, about 8 N or
less, about 7 N or less, about 6 N or less, about 5 N or less, or a force value in a range defined
by any two of the preceding values {e.g, 5-12 N, 5-10 N, 3-8 N, 6-9 N, ¢ic). In some
embodiments, the method includes administering the formulation using a syringe fitted with a
27 or 29 gauge, or higher gauge, needle.

[8428] in some embodiments, the protein is an anti-VEGEF-A antibody. In some

embodiments, a method 1s presented for the treatment or prophylaxis of an ocular disease
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having the step of administering a therapeutic protein selected from the group consisting of an
anti-VEGF-A antibody (and conjugates thereof). In some embediments, any one or more of
the antibodies or antibody conjugates, fusion constructs or conjugates thereof provided herein
can be used as treatment and/or prophyiaxis for an ocular disease. The method includes
administering to the subject any one or more of the antibodies and/or antibody conjugates
provided herein. In some embodiments, this functionality can be the antibody, the antibody
comugate, or both. In some embodimenis, the method includes administering to the subject
any one or more of the fusion constructs and/or conjugates thereof provided herein.

(6429 in some embodiments a method for treatment or prophylaxis of an ocular
disease is provided. The method comprises administering an effective dose of any of the
antibody and/or antibody conjugates described herein to a subject in need thereof. In some
embodiments, the method includes admunistering an effective dose of any of the fusion
constructs and/or conjugates thereof described herein to a subject in need thereof. In some
embodiments a method for treatment or prophylaxis of an ocular disease includes
adnmunmstering an effective dose of any one of the formulations or therapeutically effective
compositions described herem that include the antibody and/or antibody conjugates to a subject
n need thereof. In some embodiments a method for treatment or prophylaxis of an ocular
disease ncludes admimstering an effective dose of any one of the formulations or
therapeutically effective compositions described herein that nclude the fusion constructs
and/or conjugates thereof to 3 subject in need thereof. In some embodiments, the disease can
be age-related macolar degeneration (AMD} or diabetic macular edema (DME). In some
embodiments, the disease can be wet AMD. In any method of treatment or prophylaxis of an
ocular disease herein, in some embodiments, administering an effective dose of the antibody
and antibody conjugates described herein to a subject in need thereof includes admunistering
any one of the formulations or therapeutically effective compositions described herein that
melude the antibody and/or antibody conjugates to the subject. In any method of treatment or
prophylaxis of an ocular disease herein, in some embodiments, administering an effective dose
of the fusion constructs and/or conjugates thereof described heren to a subject in need thereof
mcludes administering any one of the formulations or therapeutically effective compositions

described herein that include the fusion constructs and/or conjugates thereof to the subject.
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{84361 in some embodiments, the ocular disease 15 selected from one or more of
the group consisting of diabetic retinopathy, choroidal neovascularization {CNV), age-related
macular degeneration {AMD), diabetic macular edema {(DBME), pathological myopia, von
Hippel-Lindau disease, histoplasmosis of the eye, central retinal vein occlusion (CRV(),
branched central retinal vein occlusion (BRV(), corneal neovascularization, retinal
neovascularization, retinopathy of prematurity (ROP), subconjunctival hemorrhage, and
hypertensive retinopathy. In some embodiments, the ocular disease is diabetic retinopathy.

[8431) In some embodiments, the antibody and/or antibody conjugate is
admunistered no more frequently than once a month. In some embodiments, the antibody or
conjugate thereof is administered two times per month or weekly. In some embodiments, the
antibody or conjugate thereof 1s administered once every two months, once every three months,
once every four months, once every five months, once every six months, once every seven
months, once every eight months, once every nine months, once every ten months, once every
eleven months, or once every twelve months.

[68432] In some embodiments, one or more of the compositions provided herein can
allow for a reduction in the conseqguences of high treatment burdens from the use of intravitreal
wmyection of anti-VEGTE agents for the treatment of the wet (proliferative) form of age-related
roacular degeneration (AMD). Real world outcomes for patients with wet AMD lag behind
the clinical outcomes demonstrated in the phase 3 chinical studies such as the MARINA and
ANCHOR studies with Lucentis®(rambizumab) and the VIEW 1 and VIEW 2 studies with
Eylea®(aflibercept). An anti-VEGF therapeutic with a longer ocular residence time such that
it can be adnunistered less frequently and therefore with a more patient-tolerable profile can
bring real world outcomes closer to phase 3 clinical outcomes for more patients.

[0433] In some embodiments, compounds, including antibody conjugaies and anti-
VEGF-A antibodies deseribed herein are used to treat patients who have diabetic macular
edema.

[3434] In some embodiments, compounds, including antibody conjugates and anti-
VEGF-A antibodies described herein are used to ireat patients who have background or
nonproliferative diabetic retinopathy but have little or no vision impairment. {n some
embodiments, such patients are dosed less than once a month via intraviireal injection. In some

embodiments, such patienis are dosed six times a vear. In some embodiments, such patients
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are dosed no more than four times a year. In some embodiments, the patients are dosed no
more than three times a year. In some embodiments, the patients are dosed no more than twice
a year. In some embodiments, the patients are dosed no more than once a year. In some
embodiments, the subject receives the antibody or antibody conjugate via intravitreal injection.

[0435] The therapeutic proteins {e.g., both antibodies and antibody conjugates)
described herein can be employed by expression of such polypeptides in vivo in a patient, 1.¢.,
gene therapy.

[8436] There are two major approaches to getting the nucleic acid {optionally
contatned in a vector) into the patient's cells: 7w vive and ex vivo. For in vivo delivery the
nucleic acid 15 mjected directly into the patient, usually at the sites where the therapeutic
protein is required, i.e, where biological activity of the therapeutic protein is needed. For ex
vivo treatment, the patient's cells are removed, the nucleic acid 1s introduced inio these 1solated
cells, and the modified cells are administered to the patient either directly or, for example,
encapsulated within porous membranes that are implanted ingo the patient (see, e.g., US. Pat.
Nos. 4,892,538 and S,283,187). There are a variety of techniques available for introducing
nucleic acids into viable cells. The techniques vary depending upon whether the nucleic acid
18 transferred mito cultured cells m vitro, or transferred in vivo in the cells of the intended host.
Techmigues suitable for the transfer of nucleic acid o mammalian cells 1 vitro wchude the
use of liposomes, electroporation, microingection, transduction, cell fusion, DEAE-dextran, the
calcium phosphate precipitation method, etc. Transduction involves the association of a
rephication-defective, recombinant viral {including retroviral) particte with a celiular receptor,
followed by introduction of the nucleic acids contained by the particle mto the cell A
commonly used vector for ex vive delivery of the gene 13 a retrovirus.

[8437] In some embodiments, the in vive nucleic acid transfer techniques include
tranafection with viral or non-viral vectors {such as adenovirus, lentivirus, Herpes simplex I
virus, or adeno-associated virus (AAV)Y) and lipid-based systems (useful lipids for lipid-
mediated transfer of the gene are, for example, DOTMA, DOPE, and DC-Chol; see, eg.,
Tonkinison et al., Cancer Investigation, 14(1}: 54-65 (1996)). In some embodiments the
vectors for use in gene therapy are viruses, which include adenoviruses, AAY, lentiviruses, or
retroviruses. A viral vector such as a retroviral vector includes at least one transcriptional

promoter/enhancer or focus-defining element(s), or other elements that control gene expression
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by other means such as alternate splicing, nuclear RNA export, or post-translational
modification of messenger. In addition, a viral vector such as a retroviral vector includes a
nucleic acid molecule that, when transcribed in the presence of a gene encoding the therapeutic
protein, is operably linked thereto and acis as a translation intiation sequence. Such vector
constructs also include a packaging signal, long terminal repeats {(L'TRs) or portions thereof,
and positive and negative strand primer binding sites appropriate to the virus used (if these are
not already present in the viral vector). In addition, such vector typically includes a signal
sequence for secretion of the PRO polypeptide from a host cell in which it is placed. Insome
embodiments, the signal sequence for this purpose 1s a mammalian signal sequence. In some
embodiments, the signal is the native signal sequence for the therapeutic protein. Optionally,
the vector construct may also include a signal that directs polyadenylation, as well as one or
more restriction sites and a translation termination sequence. By way of example, such vectors
will typically include a 5" LTR, a tRNA binding site, a packaging signal, an origin of second-
strand DINA synthesis, and a 3' L'TR or a portion thereof. Other vectors can be used that are
non-viral, such as cationic lipids, polylysing, and dendrimers.

[08438] In some sttuations, it is desirable to provide the nucleic acid source with an
agent that targets the target celis, such as an antibody specific for a cell-surface membrave
protein or the target cell, a hgand for a receptor on the target cell, etc. Where liposomes are
emploved, proteins that bind to a cell-surface membrane protemn associated with endocytosis
may be used for targeting and/or to facilitate uptake, e g, capsid protemns or fragments thereof
tropic for a particular cell type, antibodies for proteins that undergo mternalization n cycling,
and proteins that target intracellular localization and enhance miracellular half-hife. The
technique of receptor-mediated endocytosis 1s desenibed, for example, by Wu et al, J. Biol.
Chem., 262 4429-4432 (1987), and Wagner et al, Proc. Natl Acad. Sci. USA, &7: 3410-
3414(1990). For a review of the currently known gene marking and gene therapy protocols,
see, Anderson et al,, Science, 256 808-813 (1992). See also W 93/25673 and the references
cited therein.

(684391 Suitable gene therapy and methods for making retroviral particles and
structural proteins can be found in, e.g., U.S. Pat. No. 5,681,740

[0440] In some embodiments, a method for treatment or prophylaxis of an ocular

disease in a mammal is presented in which a nucleic acid molecule that encodes a therapeutic
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protein selected from the group consisting of an anti-YEGF-A antibody is administered. In
some embodiments, the nucleic acid is set forth in FIG. 27.

[0441] in some embodiments, the heavy chain is that set forth in SEQ [D NO. 1
{with or without the C-terminal lysine), and the hght chain is that set forth i SEQ 1D NG. 2.
In some embodiments, the nucleic acid molecule is administered via ex vivo gene therapy.

[0442] Therapeutic proteins can be incorporated into a pharmaceutical composition
with a pharmaceutically accepiable excipient. Pharmaceutical compositions adapted for oral
administration may be presented as discrete units such as capsules, as solufions, syrups or
suspensions {in aqueous or non-aqueous higquids; or as edible foams or whips; or as emulsions).
Suitable excipients for tablets or hard gelatin capsules include lactose, maize starch or
derivatives thereof, stearic acid or salts thereof Suuable excipients for use with soft gelatin
capsules include for example vegetable oils, waxes, fats, semi-solid, or hiquid polyols etc. For
the preparation of solutions and syrups, excipients which may be used include for example
water, polvols and sugars. For the preparation of suspensions otls {e.g. vegetable oils) may be
used to provide od-m-water or water in o suspensions.

[8443] Pharmaceutical compositions can be adapted for nasal admimstration
wherein the excipient 1s a solid mclude a coarse powder having a particle size for example in
the range 20 to 500 microns which is admimistered 1o the manuner m which snuft 1s taken, 1e
by rapid mhalation through the nasal passage from a container of the powder held close up to
the nose. Suttable compositions wherein the excipient is a liquud, for admnistration as a nasal
spray or as nasal drops, include aqueous or otl solutions of the active mmgredient.
Pharmaceutical compositions adapted for administration by inhalation inchide fine particle
dusts or mists which may be generated by means of various types of metered dose pressurized
aerosols, nebulizers or insufflators.

[8444] Pharmaceutical compositions adapted for parenteral administration mclude
agueous and non-aguecus sterile injection solution which may contain anti-oxidants, buffers,
bacteriostats and solutes which render the formulation substantiaily isotonic with the blood of
the intended recipient; and aqueous and non-aquecus sterile suspensions which may include
suspending agents and thickening agents. FExcipients which may be used for mjectable
soluttons include water, alcohols, polyols, glycerine, and vegetable oils, for example. The

compositions may be presented in unit-dose or multi-dose containers, for example sealed
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ampoules and vials, and may be stored in a freeze-dried (lyophilized) condition requiring only
the addition of the sterile Liquud carried, for example water for injections, immediately prior to
use. Extemporaneous injection solutions and suspensions may be prepared from sterile
powders, granules and tablets. Pharmaceutical compositions can be substantially isotonic,
implying an csmolality of about 250-400 mOsnyvkg water.

[0445] The pharmaceutical compositions may contain  preserving  agents,
solubilizing agents, stabilizing agents, wetting agents, emulsifiers, sweeteners, colorants,
odorants, salts {substances may themselves be provided in the form of a pharmaceutically
acceptable salt), buffers, coating agents or antioxidants. They may also contain therapeutically
active agents in addition to the substance. The pharmaceutical compositions may be employed
n combination with one or more pharmaceutically acceptable excipients. Such excipients may
include, but are not limited to, saline, buffered saline (such as phosphate buffered saline),
dextrose, liposomes, water, glycerol, ethanol, and combinations thereof.

[8446) The antibodies and pharmaceutical compositions containing them may be
admunmstered in an effective regime for treating or prophylaxis of a patient’s disease including,
for mstance, administration by oral, mtravitreal, ntravenous, subcutaneous, intramuscular,
ntraosseous, intranasal, topical, intraperitoneal, and ntralesional administration.  Parenteral
wfusions include intramuscular, intravenous, intraartenal, traperitoneal, or subcutaneous
admimstration or routes among others. In therapy or as a prophylactic, the active agent may
be administered to an individual as an injectable composition, for example as a sterile aqueous
dispersion. In some embodiments the agent 18 isotonic or substantially isotonic. In some
embodiments, these can be the antibody, the antibody conjugate, or both.

[8447] For adounistration to mammals, and particularly humans, it 1s expected that
the dosage of the active agent 1s from 0.01 mg/kg body weight, typically around T mg/kg. The
physician can determine the actual dosage most suitable for an mdividual which depends on
factors meluding the age, weight, sex and response of the individual, the disease or disorder
being treated, and the age and condition of the individual being treated. The above dosages
are exemplary of the average case. There can, of course, be instances where higher or lower
dosages are mertied. In some embodiments, the dosage can be 0.5 to 20 mg/eve, eg., 1, 2, 3,

4,5,6,7,8,9,10,11,12, 13, 14, 15, 16,17, 18, or 19 mg.
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[0448] This dosage may be repeated as often as appropriate {eg., weekly,
fortnightly, monthly, once every two months, quarterly, twice a year, yearly}. If side effects
develop the amount and/or frequency of the dosage can be reduced, 1n accordance with normal
clinical practice. In one embodiment, the pharmaceutical composition may be admunistered
once every one to thirty days. In one embodiment, the pharmaceutical composition may be
administered twice every thirty days. In one embodiment, the pharmaceutical composition may
be admunistered once a week. In some embodiments, the composition comprises an antibody
and an antibody conjugate.

(6449 The antihodies and pharmaceutical compositions can be employed alone or
in conjunction with other compounds, such as therapeutic compounds or molecules, e g anti-
wmflammatory drugs, analgesics, or antibiotics. Such adminstration with other compounds
may be simultaneous, separate, or sequential. The components may be prepared in the form
of a kit which may comprise mstructions as appropriate. In some embodiments, these can be
the antibody, the antibody conjugate, or both.

[6450] The antibodies and pharmaceutical compositions disclosed herein can be
used for treatment or prophvlaxis of disease, particularly the ocular diseases or conditions
described herein. In some embodiments, this functionality can be the antibody, the antibody
conjugate, ot both,

[0451] S0 used, the conjugates are typically formulated for and administered by
ocitlar, intraocular, and/or imtravitreal injection, and/or juxtascleral injection, and/or subretinal
mjection and/or subtenon njection, and/or superchorordal injection, and/or subconjonctival,
and/or topical administration in the form of eve drops and/or ointment. Such antibodies and
compositions can be delivered by a vartety of methods, e.¢. intravitreally as a device and/or a
depot that allows for slow release of the compound 1nto the vitreous, including those described
mn references such as Intraccular Drug Delivery, Jaffe, Ashton, and Pearson, editors, Tavior &
Francts (March 2006} In one example, a device may be 1n the form of a minipump and/or a
matrix and/or a passive diffusion system and/or encapsulated cells that release the compound
for a prolonged period of time (Intraccular Drug Delivery, Jaffe, Ashton, and Pearson, editors,
Taylor & Francis (March 2006).

[8452] Formulations or pharmaceutical compositions for ocular, intraccular or

intravitreal administration can be prepared by methods and using ingredients known in the art.

~178-



WO 2024/254281 PCT/US2024/032770

A main requirement for efficient treatment i1s proper penetration through the eye. Unlike
diseases of the front of the eye, where drugs can be delivered topically, retinal diseases require
a more site-specific approach. Eve drops and ointments rarely penetrate the back of the eve,
and the blood-ocular barrier hinders penetration of systemically administered drugs into ocular
tissue. Accordingly, usually the method of choice for drug delivery to treat retinal disease,
such as AMD and ONV, 1s direct mtravitreal injection. Intravitreal injections are usually
repeated at intervals which depend on the patient's condition, and the properiies and half-life
of the drug delivered.

[0453] Therapeutic antibodies and related conjugates generally are placed into a
container having a sterile access port, for example, an intravenous solution bag or vial having
a stopper pierceable by a hypodermic injection needle. Such compositions may also be
supplied in the form of pre-filled syringes.

{0454 A “stable" formulation or composition is one in which the protein or protein
conjugated to a polymer of other half-life extending moiety therein essentially retains its
physical stability and/or chemical stability and/or biological activity upon storage. By "stable”
is also meant a formulation which exhibits little or no signs of mmstability, including aggregation
and/or deamidation. For example, the formulations provided may remain stable for at least
two years when stored as indicated at a temperature of 5-8°C.

[0455] Various analytical techniques for measuring protein stability are available
1 the art and are reviewed in Peptide and Protein Drug Delivery, 247-301 (Vincent Lee ed.,
New York, N.Y., 1991} and Jones, 1993 Adv. Drug Delivery Rev. 10 29-90, for examples.
Stability can be measured at a selected temperature for a selected time period. In some
embodiments, the storage of the formulations is stable for at least 6 months, 12 months, 12-18
months, or for 2 or more years.

[8456] A protein, such as an antibody or fragment thereof, "retams its physical
stability” n a pharmaceutical composition or formalation 1if 1t shows no signs of aggregation,
precipitation, deamidation and/or denaturation upon visual examination of color and/or clarity,
or as measured by UV light scattering or by size exclusion chromatography.

[8457] A protein "retams its chemical stability” in a pharmaceutical composition
or formulation, if the chemical stability at a given time 1s such that the protein 1s considered to

stili retain its biological activity. Chemical stability can be assessed by detecting and
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quantifying chemically altered forms of the protein. Chemical alieration may involve size
modification {e.g., clipping}, which can be evaluated using size exclusion chromatography,
SDS-PAGE  and/or matrix-assisted  laser desorplion ionization/time-of-flight mass
spectrometry (MALDI/TOF MS), for example. Other types of chemical alteration include
charge alteration {e.g., occurring as a result of deamidation), which can be evaluated by 1on-
exchange chromatography, for example. An antibody "retains its biological activity” in a
pharmaceutical composition or formulation, if the biological activity of the antibody at a given
tme 15 within about 10% {(within the errors of the assay) of the biological activity exhibited at
the ume the pharmaceutical composition or formulation was prepared as determined in an
antigen binding assay, for example.

[8458] A protein-polymer conjugate “retains its chemical stability” the chemical
bond between the protein and the polymer is maintained mtact, e.g., it is not hydrolyzed or
otherwise disrupted. The protein part of the conjugate retains its chemical stability as described
above.

[6459] By "sotonic” is meant that the composition or formulation of mnterest has
essentially the same osmotic pressure as human blood or the vitreous for intravitreal mjections.
Isotonic compositions or formulations will generally have an osmotic pressure from about 250
to 400 mOsm. Isotonicity can be measured using a vapor pressure or ee-freezing type
osmometer, for example.

[8460] As used herein, "buffer” refers to a buffered solution that resisis changes
pH by the action of its acid-base conjugate components. In some embodiments, the buffer has
a pH from about 3.0 to about 8.0; for example from about 4.5 to 8.0, or about pH 6.0 to about
7.5; or about 6.0 1o about 7.0, or about 6.5-7.0, or about pH 7.0 to about 7.5; or about 7.1 to
about 7.4. A pH of any pomt in between the above ranges 1s also contemplated. In some
embodiments, the buffer has a pH from about 4.0 to about 5.0.

[0461] In some embodiments, “PBS” phosphate buffered saline, Tris based buffers
and histidine based buffers are used. In some embodiments, an acetate buffer {e.g., sodium
acetate buffer at pH 4.0-5.0, e.g., at about pH 4.5, or about 5.0} 1s used. In some embodiments,
a composition of formulation of the present disclosure includes a surfactant.  In some
embodiments, a suitable surfactant includes, without limitation, a polysorbate. In some

embodiments, the polysorbate 1s polysorbate 20, polysorbate 40, or polysorbate 80, In some
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embodiments, the polysorbate 15 polysorbate 20. In some embodiments, the polysorbate 1s
present in the compostiion or formmiation at about 0.001%-0.1% {(w/w), or about 0.01%-
0.05%, or about 0.02%-0.03%. In some embodiments, the polysorbate 1s present in the
composition or formutlation at a concentration of, of about, or of at least 0.001, 0.002, 0.005,
0.01, 0.02, or 0.025% (w/w) or at, about, or at a conceniration of at most 0.1, 0.09, 0.08, 6.07,
(.06, 0.05, 0.04, 0.03, or 0.025 % (w/w}, or a percentage (w/w) in a range defined by any two
of the preceding values.

[8462) in some embodiments, the PBS buffer 1s made up of at least NazHPO4,
KH2PO4 and NaCl adjusted so as to provide the appropriate pH. In some embodiments, the
buffer may contain other pharmaceutical excipients such as K1 and other salts, detergents
and/or preservatives 8o as to provide a stable storage solution.

[0463] A "preservative” is a compound which can be ncluded in the composition
or formulation to essentially reduce bacterial action therein, thus facilitating the production of
a multi-use formulation, for example. Examples of potential preservatives include
octadecyldimethylbenzyl ammonium  chioride, hexamethonium chlonde, benzalkomum
chloride {a nuxture of alkyibenzyldimethylammonium chlorides in which the alkyl groups are
long-chain compounds), and benzethorium chloride.  Other types of preservatives include
aromatic alechols such as phenol, butyl and benzyl alcohol, alky! parabens such as methyl or
propyl paraben, catechol, resorcinol, cyclohexanol, 3-pentanol, and m-cresol.

[0464] In some embodiments, pharmaceutical compositions or formulations, to be
safe for human use or for animal testing, should have sufficiently low levels of endotoxin.
“Endotoxin” 1s lipopolysaccharide (LPS) derived from the cell membrane of Gram-negative
bacteria. Endotoxin 13 composed of a hydrophilic polysaccharide mosety covalently linked to
a hydrophobic Hpid motety (lipid A). Raetz CR, Ulevitch RJ, Wright SB, Sibley CH, Ding A,
Nathan CF. 1991, Gram-negative endotoxin: an extraordinary lipid with profound effects on
eukaryotic signal transduction. FASEB I 5(123:2652-2660. Lipid A 1s responsible for most
of the biclogical activities of endoioxin, 1.e,, its toxicity. Endotoxins are shed in large amount
upon bacterial cell death as well as during growth and division. They are highly heat-stable
and are not destroyed under regular sierilizing conditions. Fxtreme treatments with heat or

pH, e.g., 180-250°C and over 0.1 M of acid or base must be used (Petsch I}, Anspach F. 2000

=281
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Endotoxin removal from protein solutions. J Biotechnol. 76: 97-119}).  Such conditions of
course would be highly detrimental to biological drugs.

[0465] In the biotech and pharmaceutical industries, 1t is possible to find endotoxin
during both production processes and in final products. As bacteria can grow in nutrient poor
media, including water, saline and buffers, endotoxins are prevalent unless precautions are
taken  Endotoxin injection into an animal or human causes a wide varigty of
pathophysiclogical effects, including endotoxin shock, tissue injury and even death. Ogikubo
Y, Ogikubo Y, Norimatsu M, Noda K, Takahashi J, Inotsume M, Tsuchiva M, Tamura Y.
2004. Evaluation of the bacterial endotoxin test for quanitfications of endotoxin contamination
of porcine vaccines. Biologics 32:88-93.

[0466] Pyrogenic reactions and shock are induced in mammals ypon intravenous
mjection of endotoxin at low concentrations (1 ng/mL) (Fiske JM, Ross A, VanDerMeid RK,
McMichael JC, Arumugham. 2001 Method for reducing endotoxin in Moraxella catarrhalis
UspAZ protein preparations. J Chrom B. 753:269-278). The maximum level of endotoxin for
ntravenous applications of pharmaceutical and biclogic product 1s set to S endotoxin unus
(EU) per kg of body weight per hour by all pharmacopoeias (Daneshiam M, Guenther A,
Wendel A, Harung T, Von Aulock § 2006 In vitro pyrogen test for toxic or
mmmunomoedulatory drugs. J Immounol Method 313:169-175). EU 13 a measurement of the
biological activity of an endotoxin. For example, 100 pg of the standard endotoxin EC-5 and
120 pg of endotoxin from Fscherichia coli O111:B4 have activity of 1 EU (Hwayama C,
Sakata M. 2002, Chromatographic removal of endotoxin from protein solutions by polymer
particles. J Chrom B 781:419-432). Meeting this threshold level has always been a challenge
in bislogical research and pharmaceutical industry (Berthold W, Walter J. 1994, Protem
Purification: Aspects of Processes for Pharmaceutical Products. Biologicals 22:135-150;
Petsch I, Anspach FB. 2000, Endotoxin removal from protein solutions. § Biotech 76:97-119).

[0467] The presence of endotoxin in drugs to be delivered via intravitreal injection
is of particular concern. Iniravitreal injection of drug {peniciliin} was first performed in 1945
by Rycroft. Rycroft BW. 1945, Penicillin and the control of deep intra-ocular infection. British
J Gphthalmol 29 (2) 57-87. The vitreous is a chamber where high levels of drug can be

introduced and maintained for relatively long periods of time. The concentration of drug that
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can be achieved via intravitreal injection far exceeds what can be generated by topical
admunistration or by systemic administration (e.g. intravenous}.

[0468] Ume of the most dangerous complications potentially ansing from
intravitreal injections is endophthalmitis. Endophthalmutis falls into two classes: infectiouns
and sterile. Infectious endophthalnutis 1s generally caused by bacteria, fungi or parasites. The
symptoms of infectious endophthalmitis include severe pain, loss of vision, and redness of the
conjunctiva and the underlying episclera. Infectious endophthalmitis requires urgent diagnosis
and treatment. Possible treatments include intravitreal injection of antibiotics and pars plana
vitrectomy in some cases. BEnucleation may be called for to remove a blind and painful eve.
See, eg, Chnsty NE, Sommer A 1979 Astibiotic prophylaxis of postoperative
endophthalnutis. Ann Ophthalmol 11 (8): 12611265

[0469] Sterile endophthalmitis in contrast does not involve an infectious agent and
can be defined as the acute intraoccular inflammation of the vitreous cavity that resolves without
the need of intravitreal antibiotics and/or vitreoretinal surgery. If a vitreous microbislogical
study has been done, it needs to be negative culture proven to sustain a diagnosis of sterile
endophthalmitis. Marticorena J, Romano V, Gomez-Ulla F. 2012 “Sterile Endophthalmitis
after Intravitreal Injections” Med Inflam. 928123,

(8476 It has been observed that intravitreal wnjection of biological drugs
contaminated with endotoxin can result in steride endophthalmitis.  Marticorena, et al
Bevacizumab {Avastin} 1s approved by the Food and Drug Admunistration for the treatment of
glioblastoma and of metastatic colorectal cancer, advanced nonsquamous non-small-cell lung
cancer and metastatic kidney cancer. Bevacizumab is also widely used off label as a treatment
for wet AMD.  Bevacizumab comes from the manufacturer as a 100 mg/4 mi dose. This
solution cannot be directly used for mtraviireal injection and should be compounded by a
pharmacist.  Clusters of sterile endophthalmitis have been observed and are theornized to be
caused by inadvertent contamination of bevacizumab by endotoxin by the compounding
pharmacist.

[8471] Given the dire clinical results of intravitreal injection of endotoxin, the total
amount of endotoxin that can be given to a patient via intravitreal dosing is highly mited. In
some embodiments, a solution having an antibody or antibody-conjugate 1s provided having

an endotoxin level that does notexceed 5.0 EU/mi.  In some embodiments, the endotoxin level
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does not exceed 1.0 EU/ml.  In some embodiments, the endotoxin fevel does not exceed 0.5
EU/ml  In some embodiments, the endotoxin level does not exceed 0.2 EU/ml.  In some
embodiments, the endotoxin level does not exceed 2, 1, 0.5, 0.2, 0.1, 0.09, 0.08, 0.07, 0.06,
(.05, 6.04, 0.03, 0.02 or 0.01 EU/mi.

[0472] Two commonly used FDA-approved tests for the presence of endoioxin are
the rabbit pyrogen test and Limulus Amoebocyte Lysate (LAL} assay (Hoffman S, et al. 2005,
International validation of novel pyrogen tests based on human monocytoid cells J. Immunol.
Methods 298:161-173; Ding JL, Ho BA. 2001, New era in pyrogen testing. Biotech. 19:277-
281). The rabbit pyrogen test was developed in the 1920s and involves monitoring the
temperature rise i a rabbit mjected with a test solution. However, use of the rabbit pyrogen
test has greatly diminished over the years due to expense and long turnaround time. Much
more common is the LAL test. LAL 15 derived from the blood of & horseshoe crab and clots
upon exposure to endotoxin.

[8473) One of the simplest LAL assays is the LAL gel-clot assay. Essentially, the
LAL clotting assay 15 combined with a serial dilution of the sample i question. Formation of
the gel 1s proportional to the amount of endotoxin in the sample. Serial dilutions are prepared
from the sample and each dilution assaved for its ability to form LAL gel. At some point a
negative reaction s contained. The amount of endotoxin m the original sample can be
estimated from the dilution assay.

[8474] Other LAL tests have also been developed, including the turbidimetric LAL
assay (Ong KG, Lelan JM, Zeng KF, Barrett G, Aourob M, Grimes CA. 2006, A rapid lughly-
sensitive endotoxin detection system. Biosensors and Bicelectronics 21:2270-2274) and the
chromogemc LAL assay (Haishima Y, Hasegawa C, Yagan T, Tsuchiva T, Maisuda R,
Hayashi Y. 2003. Estimation of uncertainty i kinetic-colormmetric assay of bactenal
endotoxins. J Pharm Biomed Analysis. 32:495-503). The turbidimetric and chromogenic
assays are muuch more sensitive and quantitative than the simple gel-clot dilution assay.

[0475] In some embodiments a method of reducing the amount of endotoxin in a
composition having an antibody disclosed herein is provided. The methed having the steps of
contacting the composttion with an affinity chromatography resin that binds to the antibody;
eluting the antibody from the affinity chromatography resin to form an affinity

chromatography eluent having the antagonist; contacting the affinity chromatography eluent
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with an ion-exchange resin that binds the antibody; and eluting the antibody from the ion-
exchange resin, wherein the antibody eluted from the 1on-exchange resin 1s substantially free
from endotoxin.

[8476] The above method for reducing the amount of endotoxin, or other method
or process recited herein, can be performed in the order described in the steps above or it can
optionally be performed by varving the order of the steps or even repeating one or more of the
steps. 1n one embodiment, the method of reducing the amount of endotoxin in a composttion
is performed in the order of the described steps. In some embodiments, the affinity
chromatography resin contacting, washing and eluting steps are repeated in the same order
more than one time before contacting the affinity chromatography eluent with the ion exchange
resin. The method can alsc include a filtering step using, for example, a 0.1 micron, 0.22
micron, or .44 micron filter, that can be performed on either one or more of the eluents
removed after each resin binding step.

[8477) In certain instances, the steps of contacting the composition with affinity
chromatography tesin, washing and eluting the antibody from the affimty chromatography
resin can be repeated more than one tune before contacting the first eluent with an ion-
exchange resin.  In one embodiment, the affimty chromatography resin comprises a
recombinant Proten A ("rProteinA”) resin. One example of a suttable recorbinant Protein A
resin i1s MabSelect Sure {Cytiva). To another embodiment, a suitable affinity chromatography
resin would comprise a protein G chromatography resin.  In other embodiments, a suitable
affinity chromatography resin comprises a mixed Protein A/Protein G resin,

[0478] In some embodiments, the ion exchange resin comprises an anion-exchange
resin.  As will be known by the person skilled 1 the art, 10n exchangers may be based on
vartous materials with respect to the matrix as well as to the attached charged groups. For
example, the following matrices may be used, in which the materials mentioned may be more
or less cross-linked: POROS X8 (Thermo Fisher Scientific, Waltham, MA),, agarose based
{such as SP35 Praesto Jetted SP35 IEX (Purolite, King of Prussia, PA, SmartSep (YMC,
Shimogyo, lapan), cellulose based (such as DEAF Sephacel®), dextran based {such as
Sephadex®), silica based and synthetic polymer based. For the anion exchange resin, the
charged groups, which are covalently attached to the matrix, may, for example, be

diethylamincethyl, quaternary aminoethyl, and/ or quaternary ammonium.  In some
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embodiments the anion-exchange resin comprises a guaternary amine group. An exemplary
anion-exchange resin that has a quaternary amine group 1s a POROS X resin (Thermo Fisher
Scientific, Waltham, MA).

[8479] In other aspects, if the endotoxin levels are higher than desired after
subjecting the composition to the aforementioned anion-exchange chromatography siep, the
composition may in the alternative be subjected to a cation exchange resin.  In some
embodiments, any endotoxin in the composition should have a differential binding to the ion-
exchange resin than the protein in question to allow purification of the protein from the
endotoxin, In this regard, endotoxin is negatively charged and will generally bind to an anton
exchange resin. If both the protein and the endotoxin bind to the anion exchange resin,
purification of one from the other may be effectuated by using a salt gradient to elute the two
into different fractions. The relative binding of the protein o a particular resin may also be
affected by changing the pH of the buffer relative to the pl of the protein. In some
embodiments, cation-exchange chromatography is the sole ion-exchange chromatography
employed.

[08450] In some embodiments, if the endotoxin levels are too high after the anion
exchange resin, the composition may be further subjected to a second 1on-exchange step, for
example, by contacting the compositions with a cation exchange resin and followed by a wash
step, then elution from the ton-exchange resin. In some embodiments, the cation exchange
resin comprises a sulfonic group for binding. Exemplary cation exchange resins mclude Poros
X8 (CEX) (Thermo Fisher Scientific, Waltham, MA).

[0481] In some embodiments, after the solution of antibody protein s produced,
there are a number of steps prior to final formulation of the protein. In some embodiments, a
phosphoryicholine~-containing  polymer (which in some embodiments can be a half-life
extending moiety) 1s conjugated 1o the protein. The conjugate 13 then formulated o a final
drug formulation which 13 injected into the patients. In some embodiments, the conjugate 1s
again purified on an ion-exchange resin which can be a cation-exchange resin.  In other
embodiments, the protein is formulated. In all cases, normal laboratory procedures should be
emploved to prevent the introduction of endotoxin contaminants into the protein sample or into

the protein-polymer conjugate.
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(64821 Also provided s a kit configured to deliver the formulations and
compositions herein. A kit can include: a pre-filled syringe comprising a low-viscosity
formudation comprising: a conjugate comprising a first protein conjugated o a
phosphorylcholine-containing polymer; and a second protein that is not conjugated 1o a
phosphoryicholine-containing polymer; and a syringe needle configured to fit on the syringe,
wherein the gauge of the needle 1s 27 or more. The syringe can include any of the formulations
provided herein. In some embodiments, the needle gauge 1s 27 or more, 29 or more, or 30 or
more. In some embodiments, the syringe and needle are configured for administering the
formulation intraccularly. In some embodiments, the kit includes instructions for using the
syringe and administering the formulation to subject.

Additional Embodunents

[0483] In some embodiments, a formulation {or therapeutically acceptable
composition) comprises a first molar amount of a conjugate having a first protein conjugated
10 a phosphorylcholine-containing polymer and a second molar amount of a second protein
that 1s not conjugated to a phosphorylcholine-containing polymer, wherein the formulation or
composition comprises the second protein at about 0.1% or more {e.g., at about 0.2%, at about
0.3%, at about 0.4%, at about 0.3% or more} of a total molar amount of the conjugate and the
second protein, and a pharmaceutically acceptable carrier, wherem the total molar amount
comprises a surn of the furst molar amount and the second molar amount.  In some
embodiments, a formulation (or therapeutically acceptable composition) comprises a conjugate
having a first protein conjugated {0 a phosphorylcholine-containing polymer and a second
protein the second protein that 1s not comjugated o a phosphoryicholime-containing polymer,
and a pharmaceutically acceptable carrier, wherein the percent composition of the second
protein relative to the total protein mass weight concentration of the first protem and the second
protein in the composition s about 0.1% or more (e.g., about 0.2%, about 0.3%, about 0.4%,
about 0.5% or more}.

{34841 Additional non-imiting embodimenis of the present disclosure are provided
below.

Yiscosity
[8485] Without being limited by theory, increasing the amount of unconjugated

mAb while keeping other factors the same e.g., such as dose of the bicactive {the mAb, whether
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unconjugated or conjugated), the concentration of the composition or formulation (in mg/mL
of bioactive antibody), the volume of admmistration limit, can lead to an increase in mass of
the components in a small volume and therefore a high viscosity. So keeping the total amount
of protein the same at say a 50 mg/mb concentration of antibody {(inchusive of both conjugated
and unconjugated antibody) and decreasing the amount of the conjugated version can result in
more unconjugated protein and less conjugated protein and thus less biopolymer, and therefore
a lower total mass. By keeping viscosity low according to the formulations and methods
provided herein, the manufacturability and dose handling and injectability and potential safety
concerns can be improved. In some embodiments, decreasing viscosity while keeping the
overall dose administered the same manufacturability can be improved, such as transfer of
material and filtering {e.g , through two 0.2 micron filters using a single pump). In some
embodiments, decreasing viscosity at high overall dose improves manufacturability by
reducing the volume required to fill vials and syringes (to achieve a desired extractable
volume). Without being bound by theory, the higher the viscosity then the extractable volume
will be lower for a vial. For example, loading a syringe can mvolve drawing up the solution
from the vial up into a dosing syringe through an 18-gauge filter needle to remove any
particulates (for example glass shards exfohated from the glass vial), and then once in the
dosing syringe, removing any bubbles formed during the loading by manipulating the plunger
rod up and down, and then aligning the plunger to the dose hine on the syringe to set the dose
{(for exarople, 100 microliter dose). All of these steps can require a certain amount of volume
in the vial and the dosing syringe, and if the extractable volume 1s too low because the viscosity
is high and the solution is not free flowing and 1s sticking more o the wall of the vial, then
there 1s a risk of not having sufficient volume extracted from the vial 1o be able to set and
achieve a precise and accurate and sufficient dose volume of for example 100 microliters. In
some embodiments {for example and without limitation, for preparing a pre-filled syringe),
filling a formulation into vials or syringes can include the use of a vacuum filling process, m
which a vacuurm 1s created inside the vial or syringe, and then the filling needle enters the
vacuum, preferably the needle is programmed to descend close to the bottom of the vial or
syringe, and then as the solution flows through the needle dispensing the product, the needie

is pulled up awtomatically at a predefined rate. In some embodiments, the needle may be a
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closing needle. The higher the viscostty, the more likely the need to use a vacuum filling
process or a closing needle which add cost and complexity to the manufacturing process.

[8486] in some embodiments, for ophthalmology and intravitreal injected
biologics, a vial filled drug product is pulled up into a dosing syringe, bubbles (if any) are
removed, and then expressed through a needle into the patient’s eyes in an ophthalmology
clinic setting. Without being limited by theory, the more viscous the formulation, the more
skill, time and manipulation may be required to draw up the material into the dosing syringe
and the harder to remove the bubble. Once transferred into the dosing syringe and the needle
15 inserted through the sclera into the patient’s vitreous, the more viscous, then the more force
and the more time 1t takes to push the plunger rod/plunger and expel the dose of medicine into
the eye. The more force (injectability force, as measured in Newtons) and the more time, in
context of the patient’s eyeball generally in motion, the more risk of contamination, also the
more tisk of hiiting the back of the eve (the retina), or of hitting the lens or other anatomical
structures of the eye during the dose expression/administration.

[6487] In sone embodiments, {illing the formulation directly into a prefilied
syringe {rather than a vial) removes the 1ssues of dose transfer from the vial 1nto the dosing
syvringe. In some embodiments, filling directly nto a PFS includes: providing dose accuracy,
e.g., for 100 microliter dose volume, for example, fill 200 microliter total dose with 10%
precision/accuracy, which may be a 180 — 220 microliter range. To achieve this, high accuracy
of the filling system 1s needed. Vartous steps make this difficalt with high viscosity: often the
need to use g rotary piston pump for precise control of the volume moving through the tubing
and the volume/mass filled {rather than a penstaltic pump}; needle needs to go down and then
rise as it 1s filling; use of a vacoum to evacuate the air at the base of the syringe {otherwise a
large unpredictably sized bubble 15 present below the filled viscous hquid); use of a closing
needie to avoid drops of filling hquid which can be dripping slowly off the end of the needle
and risk touching the side of the syringe which causes the syringe {0 be ghied to the nising
needle, increasing the time and risk of contamination; placement of the plunger above the filled
medicine in the pre-filled syringe; use of placement tube to position the plunger and an
msertion rod to push the plunger down towards the top of the hquid; removal of the bubble on
top of the hiquid, which bubble does not readily move when the filled syringe is inverted so

that it can be evacuated to avoid injecting the bubble into the eye. In some embodiments, with
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15%, 20%, etc, of unconjugated antibody, the viscosity is reduced to the point that when the
syringe 1s turned upside down {with needle side pointing toward the sky), the bubble pops from
the plunger side up to the needle/Luer Lock side and the air (with needle attached) can be
evacuated in the process of aligning/setting the final dose by aligning the plunger with the dose
line on the syringe, evacuating the air along with the excess volume of dose (200 microliters
filled into the syringe, then seiting dose at 100 microliter, with excess being expressed out of
the needle end while also creating the fully-hquid-path from pre-filled syringe (PFS8)} mner
chamber through needle hub and through needle. In contrast, with ~100% conjugated mAb,
and a viscosity of >1,000 ¢cps or >1,250 ¢ps, the bubble stays fixed, and may be removed only
with difficulty by manipulation of the plunger via the plunger rod.

[0488] in some embodiments, the pre-filled syringe, after filling and plunger
placement: then the filled and closed syringes {on a high-speed line, for example a 10-headed
filler filling for example 1,000 units per head per hour, so batch size in a single shift of 56,000
— 150,000 syringes) can be mspected with an automated visual inspeciion system. In some
embodiments, the formulations can be pumped using peristaltic pumps, in order to achieve
hugh accuracy (for example, filling 200 microliters into a pre-filled syringe.

Clhinical nmediacy

[0489] In some embodiments, a formulation of the present disclosure can provide
a pre-determmed balance of basal and bolus (basal-bolus regimen) effects, basal being long-
acting in its duration of effect and bolus being more immediate and short-lived in its effect. In
some embodiments, the formulations of the present disclosure provide these effects together
into a single formulation for ophthalmology mtravitreal injection. In some embodiments, one
mjection can be administered to the patient (o provide these effects. In some embodiments,
the formulation provides (1) immediacy to control the disease in an immediate manner directly
after injection, and (11} a long duration of effect, 1.¢. a long durability.

[0490] In some embodiments, a patient can benefit from (1) a higher immediacy
{bolus effect} after injection to control the disease in the immediate post-injection period and
this gives time for the basal effects to kick in over time and deliver a multi-month or longer
durability of effect, and (2) immediacy (bolus) and durability (basal} with flexibility to be
treated as often as monthly to treat very high disease severity. In some embodiments, a basal-

bolus mtegrated medicing for infraviireal ophthalmology medicines provides broad flexibility
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of dosing, from once monthly to once every six or nine months or less frequent and to have a
pre-defined balance of immediacy (bolus) and durability (basal) in each mjected dose.

[0491] In some embodiments, the long-acting basal is provided by the conjugate
{protein conjugated to the phosphorylcholine biopolymer} in which the residence time 18 long,
1e. the half-life in the eve is long and in which the exit rate from the vitreous to additional
ocular tissues of action {reting, choroid} is slow providing for the long duration of effect; and
the immediacy bolus is provided by the unconjugated protein in which the residence time is
relatively short, t.e the half-life in the eye is short and 11 which the exit rate from the vitreous
to the additional ocular tissues of action {retina, choroid) 1s fast providing for a strong
immediacy but not for a long durability.

{84921 Comparative half-life of some proteins and conjugates are known.  For
example, in the standard rabbit intravitreal injection model system in which a drug intended to
impact the retina is injected into the vitreous humor and then at different time points the amount
of the drug 1s measured in each ocular tissue of interest. Without being bound by theory,
following mtravitreal injection the drug then diffuses from the vitreous to reach: the layers of
the retina composed of the retina support cells and then the retina photoreceptor cells; and then
reaching the retinal pigment epithelium (RPE) laver; then traversing Bruch’s membrane; then
reaching the capiilaries and large and small blood vessels of the choroid; and from there
clearance from the eye into the systemic circulation. Smaller proteins have the shortest half-
hife. And conjugated proteins have the longest half-life. With a longer half~life, 1t can take
longer to Joad the retina, RPE and choroid with drug and can lead to more variability in clinical
efficacy, 1.e. bioactivity, across a broad range of disease severity and disease localization across
different patients and disease status. In some embodiments, a defined amount of free protem
and a defined amount of conjugate allows a desired immediacy {similar amount of free protein

TEGEF binding sites as marketed proteins) and a desired amount of durability {(a large amount
of protein VEGF binding sites with a long durability}, and a formulation having a desired basal-
bolus regimen or profile can be designed and developed as a single formulation and a single
infrequent intravitreal injection therapy.

[8493] Additional non-imiting embodiments are set forth according to the
following numbered arrangements.

I A formulation comprising:
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a first molar amount of a conjugate comprising a first protein conjugated to a
phosphoryicholine-containing polymer;

a second molar amount of a second protein that is not conjugated to a
phosphoerylcholine-containing polymer; and

a pharmaceutically acceptable carrier,

wherein the formulation comprises the second protein at about 1% or more of a
total molar amount of the conjugate and the second protein, wherein the total molar
amount comprises a sum of the first molar amount and the second molar amount,

wherein the formulation has a pH that is about 0.5 pH units away or more from
the isoelectric point {pl) of the second protein.
2. A therapeutically acceptable composition comprising:

a first molar amount of a conjugate comprising a first profein conjugated to a
phosphorylcholine-containing polymer;

a second molar amount of a second protein that is not conjugated to a
phosphorvicholine-containing polymer; and

a therapeutically acceptable carrier,

wherein the composition comprises the second protein at about 1% or more of
a total molar amount of the conjugate and the second protein, wherein the total molar
amount comprises a sum of the first molar amount and the second molar amount,

wheremn the composition has a pH that 15 about 0.5 pH units away or more from
the isoelectric pomt (pI} of the second protein.

3. A therapeutically acceptable composttion comprising:

a conjugate comprising a first protein conjugated to a phosphorvicholine-
containing polymer;

a second protein that 15 not conjugated to a phosphorylcholine-containing
polymer; and

a pharmaceutically acceptable carrier,

wherein the percent composition of the second protein relative to the total
protein mass weight concentration of the first protein and the second protein in the

composition 1s about 1% or more,
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wherein the composition has a pH that is about 0.5 pH units away or more from
the 1soelectric point (pl) of the second protein.
4, A formulation comprising;

a first molar amount of a conjugate comprising a first protein conjugated t0 a
phosphoryicholing-containing polymer;

a second molar amount of a second protein that s not conmjugated to a
phosphoryicheline-containing polymer; and

a pharmaceutically acceptable carrier,

wherein the formulation comprises the second protein at about 1% or more of a
total molar amount of the conjugate and the second protein, wherein the total molar
amount comprises a sum of the first molar amount and the second molar amount,

wherein the formulation has a pH that s about 0.5 pH units away or more from
the 1soelectric point {pl) of the second protein,

wherein the formulation has a reduced viscosity and/or an enhanced
mjectability compared to a reference formulation comprising the conjugate at the total
molar amount.
5. A therapeutically acceptable composition comprising

a corjugate comprising a first protein conjugated to a phosphoryicholine-
containing polymer;

a second protein that 13 not conjugated to a phosphoryichohine-containing
polymer; and

a pharmaceuntically acceptable carrier,

wherein the percent composition of the second protein relative to the total
protein mass weight concentration of the first protein and the second protein in the
composttion 13 about 1% or more,

wherein the composition has a pH that 15 about 0.5 pH units away or more from
the 1soelectric point (pl} of the second protein,

wherein the composition has a reduced viscosity and/or an enhanced
injectability compared to a reference composition comprising the conjugate, wherein
the first protein of the conjugate is present in the reference composition at the total

mass weight concentration of the first and second proteins in the composition,
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6. A low-viscosity formulation of a protein conjugate, comprising:
a first molar amount of a conjugate comprising a protein conjugated to a
phosphorylcholine-containing polymer;
a second molar amount of the protein that is not conjugated to the
phosphoryicholine-containing polymer; and
a pharmaceutically acceptable carrier,
wherein the formulation has a pH that 1s about 0.5 pH units away or more from
the isoelectric point (pl) of the protein,
wherein the formulation has reduced viscosity and/or an enhanced injectability
corpared to a reference formulation comprising the conjugate at a total molar amount
that 1s the sum of the first and second molar amounts.
7. A low-viscosity therapeutically acceptable composition of a protein conjugate,
comprising
a first molar amount of a conjugate comprising a protein conjugated to a
phosphorvicholine-containing polyrmer;
a second molar amount of the protein that s not conjugated to the
phosphorvicholine-containing polymer; and
a pharmaceutically acceptable carnier,
wherein the composition has a pH that 1s about 0.5 pH units away or more from
the 1soelectric point (pl) of the proten,
wherein the composition has reduced viscosity and/or an enhanced injectability
compared to a reference composition comprising the conjugate at a total molar amount
that 15 the sum of the first and second molar amounts,
8. A formulation comprising:
a first molar amount of a conjugate comprising a first protein conjugated to a
phosphoryicholine-containing polymer;
a second molar amount of a second protein that 15 not conjugated to a
phosphoryicholine-containing polymer; and

a pharmaceutically acceptable carrier,
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wherein the second protein is present in the formulation at about 1% or more of
a total molar amount of the conjugate and the second protein, wherein the total molar
amount comprises a sum of the first molar amount and the second molar amount,

wherein the formulation has a pH that is about 0.5 pH units away or more from
the tsoelectric point (pl) of the second protein,

wherein the formulation has a reduced turbidity compared to a reference
formulation comprising the first molar amount of the conjugate and the second molar
amount of the second protein at a pH about the same as {e.g., within 0.05, 0.1, 0.15,
$.2,0.3, 0.4, or 0.5 pH units of} the pl of the second protein.
9. A therapeutically acceptable composition comprising:

a conjugate comprising a first protein conjugated to a phosphorylcholine-
comtaining polvmer;

a second protein that is not conjugated to a phosphoryicholine-containing
polymer; and

a pharmaceutically acceptable carrier,

wherein the percent composition of the second protewn relative to the total
protein mass weight concentration of the first protein and the second protein 1o the
composition is about 1% or more,

wherein the composition has a pH that 1s about 0.5 pH units away or more from
the 1soelectric pomt {pl) of the second protein,

wherein the composition has a reduced turbadity compared to a reference
composition comprising the second protein at the percent composttion relative to the
total protein mass weight concentration of the first protein and the second protein n
the reference compostiion, at a pH about the same as, or within 0.05, 0.1, 0.15,0.2, 0.3,
(.4, or 0.5 pH units of the pl of the second protein.
10, A pharmaceutical formulation comprising:

a first molar amount of a conjugate comprising a protein conjugated to a
phosphorylcholing-containing polymer;

a second molar amount the protein that is not conjugated to the
phosphorvicholine-containing polymer; and

a pharmaceutically acceptable carrier,
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wherein the formulation comprises the protein that is not conjugated to the
phosphoryicholine-containing polymer at about 1% or more of a total molar amount of
the conjugate and unconjugated proteins, wherein the total molar amount comprises a
sum of the first molar amount and the second molar amount,

wherein the formulation has a pH that 1s about 0.5 pH units away or more from
the iscelectric point {pl} of the protein,

wherein the formulation is substantially free of turbidity.
It A formulation comprising:

a phosphorvicholine-containing polymer present in the formulation at 100
meg/mL or higher; and

a protein that 13 not conjugated to a phosphoryicholine-contaiming pelymer,
wherein the protein is present i the formulation at a second molar amount,

wherein the protein is present in the formulation at about 1% or more of a total
molar amount of the polymer and the protein, wherein the total molar amount
comprises a sum of the first molar amount and the second molar amount,

wherein the formulation has a pH that 13 about the same as {e.g., within 0.05,
(.1, 015,02, 0.3, 0.4, or 0.5 pH uoits away or more from) the isoelectric pownt (pl) of
the protein.
12, A formulation comprising;

a first molar amount of a conjugate comprising a first proten conjugated to a
phosphorvicholine-containing polymer;

a second molar amount of a second protemn that is not conjugaied to a
phosphorvicholine-containing polymer; and

a pharmaceutically acceptable carrier,

wherein the difference between the pl of the second protein and the pH of the
formulation in the acidic or basic direction 18 selected to be greater than the mymimum
difference in the corresponding acidic or basic direction between the pl of the second
protein and the pH for a reference formulation comprising;

a third molar amount of the conjugate comprising the first protein conjugated

to the phosphorylcholine-containing polymer;
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a fourth molar amount of the second protein that is not conjugated to the
phosphoryicholine-containing polymer; and

the pharmaceutically acceptable carrier,

wherein a first total molar amount comprising a sum of the first molar amount
and the second molar amount, and a second total melar amount comprising a sum of
the third molar amount and the fourth molar amount are substantially the same, wherein
the second molar amount is greater than the fourth molar amount,

wherein the reference formulation is substantially free of turbidity.
13. A therapeutically acceptable composition comprising;

a conjugate comprising a first protein conjugated to a phosphorvicholine-
containing polymer;

a second protein that is not conjugated to a phosphorylcholine-containing
polymer; and

a pharmaceutically acceptable carrier,

wherein the difference between the pl of the second protein and the pH of the
formulation is selected 10 be greater than the mimmum difference between the pl of the
second proten and the pH for a reference formulation comprising:

the corjugate coraprising the first protein conjugated to the phosphoryicholine-
containing polymer;

the second protein that 1s not conjugated to the phosphorylcholine-containing
polymer; and

the pharmaceutically acceptable carrier,

wherein the percent composition of the second protein relative to the total
protein mass weight concentration of the first protein and the second protein in the
composition is higher than the percent composition of the second protein relative to the
total protem mass weight concentration of the first protein and the second protein in
the reference composition,

wherein the reference composition is substantially free of turbidity.
14 The formulation or composition of arrangement 12 or 13, wherein the pH of the

formulation s selected to be lower than the maximum pH for the reference formulation,
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wheretn the pH of the formulation and a maximum pH for the reference formulation are lower
than the pl of the second protein.

5. The formulation or composition of arrangement 12 or 13, wherein the pH of the
formulation is selected to be higher than a minimum pH for the reference formulation, wherein
the pH of the formulation and the mumimum pH for the reference formulation are higher than
the pl of the second protem.

16. The formulation or composition of any one of the preceding arrangemenis,
wherein the formulation has a pH that is about 0.5 pH units or more lower than the pf of the
second protein,

17. The formulation or composition of any one of the preceding arrangements,
wherein the formulation is storage stable.

18, The formulation or composition of any one of the preceding arrangements,
wherein the formulation is substantially free of turbidity.

9. The formulation or composition of any one of the preceding arrangements,
wherein the formulation has a viscosity of about 1,000 mPa.s or less.

20. The formulation or composition of any one of the preceding arrangements,
wherein the formulation has a polydispersity index (PDI) of about 1.2 or less.

21, The formulation or composition of any one of the preceding arrangements or
arrangements 54-72, wherein the formulation comprises the second protein at any one of the
following percentages of the total molar amount of the conjugate and the second protein: about
2%, about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about 33%, about
40%, about 50%, about 60%, about 70%, about 80%, or about 90%.

22, The formulation or composition of any one of the preceding arrangements,
wheretn the formulation comprises the second protein at between about 5% to about 50% of
the total molar amount of the conjugate and the second protein.

23. The formulation or composition of any one of the preceding arrangements or
arrangements 54-72. wherein a ratio of the molecular weight of the second protein to the
polymer 1 the formulation is at least 1.2,

24, The formulation or composition of any one of the preceding arrangemenis or
arrangements 54-72, wherein a ratio of the molecular weight of the second protein to the

polymer in the formulation 1s between about 1.2 and about 1:10.
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25, The formulation or composition of any one of the preceding arrangements or
arrangements 54-72 wherein the first protein and the second protein have the same function.

26. The formulation or composition of any one of the preceding arrangements or
arrangements 54-72, wherein the first protein and the second protein are the same protein.

27. The formulation or composition of any one of the preceding arrangements or
arrangements 54-72 wherein the first protein and the second protein are at least 85% identical
to each other in amino acid sequence.

28, The formulation or composition of any one of the preceding arrangements or
arrangements 54-72, wherein the first protein has a molecular weight of about 50 kDa or more.

29. The formulation or composition of any one of the preceding arrangements or
arrangements 54-72, wherein the second protein has a molecular weight of about 50 kDa or
more.

30. The formulation or composition of any one of the preceding arrangements or
arrangements 34-72, wherein the phosphoryicholine-containing polymer has a molecular
weight of about 100 k3a or more.

31, The formulation or composition of any one of the preceding arrangements or
arrangements 54-72, wherein the phosphoryicholine-containing polymer 18 present in the
formulation at a concentration of about 100 mg/mL or more,

32, The formulation or composition of any one of the preceding arrangements or
arrangements 54-72 wherem the phosphoryicholime-contammmg polymer comprises 2-
(methacryloyioxyethyl}-2'-(trimethylammoniumjethyl phosphate (MPC) monomers as set

forth below:
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33. The formulation or compostiion of any one of the preceding arrangements or
arrangements 34-72, wherein the phosphoryicholine-containing polymer comprises three or
more arms or 1s synthesized with an imtiator comprising 3 or more polymer mnitiation sites.

34 The formulation or composition of any one of the preceding arrangements or
arrangements 54-72, wheremn the phosphorylcholing-comaming polymer has 2,3, 4, 5,6, 7, &,
9, 10, 11 or 12 arms or is synthesized with an intator comprising 2, 3, 4, 5,6, 7, §, 9, 10, 11
or 12 polymer inttiation sites.

35, The formulation or composition of any one of the preceding arrangements or
arrangements 34-72, wherein the protein, first protein and/or second protein is an antibody or
a fusion construct.

36. The formulation or compostiion of any one of the preceding arrangements or
arrangements 54-72, wherein the protein, first protein and/or second protein s an anti-VEGF
antibody, a fusion construct comprising a VEGF Trap fused to the heavy chain of an anti-IL-6
antibody, an 1L-6 antibody, a fusion construct comprising a PDGFR extracellular trap fused to
the heavy chain of an anti-VEGF-A antibody, a VEGF trap-Fe fusion protein, an anti-HTRA1
antibody, or an anti-complement factor D {CFD) antibody.

37. The formulation or composition of arrangement 36, wherein the first protein and/or
second protein is the anti-VEGF antibody.

38 The formulation or composition of arrangement 37, wherein the first protein s a

first anti-VEGF antibody and the second protein is a second anti-VEGF antibody, wherein the
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first and second anti-VEGF antibodies comprise different complementarity determining region
{CDR) sequences.

39. The formulation or composition of arrangement 37, wherein the first protein is a
first anti-VEGF antibody and the second protein is a second anti-VEGF antibody, wherein the
first and second anti- VEGF antibodies comprise the same complementarity determining region
{CDR) sequences.

40. The formulation or composition of arrangement 37, wherein the anti-VEGF
antibody comprises:

a CDRyl that is the CDRyl in SEQ ID NO: |
a CDRy2 that 1s the CDRy2 in SEQ 1D NO: 1;
a CDRy3 that is the CDRy3 in SEQ ID NO: 1
a CDRuI that is the CDRT in SEQ 1D NO: 2;
a CDRy2Z that is the CDRy2 in SEQ ID NG: 2; and
a CDRL3 that is the CDR.3 in SEQ ID NG: 2.

41. The formulation of arrangement 37, wherein the anti-VEGF antibody comprises:

a heavy chain comprising a complementanity determimng region 1
{CDRul): GYDFTHYGMN (SEQ i NO: 9, CDRa2:
WINTYTGEPTYAADFKR  (SEQ  ID NO 10}, and CDRa3:
YEYYYGTSHWYFDV (SEQ ID NG: 11); and

a3 light chain comprising CDRu1: SASQDISNYLN (SEQ 1D NO: 12},
CDRL2: FTSSLHS (SEQ D NO: 13), and CDR13: QQYSTVPWT (SEQ ID
NG: 14},

42. The formulation or composition of arrangement 40 or 41, wherein the heavy chamn
comprises an amine acid sequence at least 80% 1dentical to SEQ ID NO: 1, and the light chain
comprises an amino acid sequence at feast 80% dentical to SEQ 1D NO:2,

43. The formulation or composition of any one of arrangements 36-42, wherem the
second protein 1s the anti-VEGF Fab.

44 The formulation or composition of any one of arrangements 37-43, wherein the
second protein is an anti-VEGF antibody selected from bevacizumab, ranibizumab,

brolucizumab, faricimab, or is aflibercept.
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45, The formulation or composition of arrangement 36, wherein the first protein and/or
second protein is the fusion construct comprising a VEGF Trap fused to the heavy chain of an
anti-IE~6 antibody.

4¢6. The formmiation or composition of arrangement 45, wherein the fusion
construct comprises.
a CDRyl that is the CDRul mn SEQ 1D NO: 105,
a CDRp2 that 13 the CDRpZ2 in SEQ 1D NO: 105
a CDRy3 that is the CDRy3 10 SEQ 1D NO: 105,
a CDRy1 that 15 the CDRLI i SEQ D NO: 106;
a CDRy2 that 1s the CDR1 2 in SEQ 1D NG 106; and
a CDR.13 that 15 the CDRL3 wn SEQ D NO: 106,

47. The formulation or composition of arrangement 45, wherein the fusion construct

comprises:
a heavy chain comprising a complementarity determining region 1
{CDRul)y PFAMH (SEGQID NO: 134, CDRu2: KISPGGSWTYYSDTVTD (SEQ
1D NG 1335), and CDRu3: QAWGYYALDY (SEQ ID NO: 136); and
a hght chain comprising CDRLT: SASISVSYLY (SEGQ ID NGO 137),
CDRL2: DDSSLAS (SEQ ID NGO: 138), and CDRL3: QQWSGYPYT (REQ ID
NO: 139
48. The formulation or composition of arrangement 46 or 47, whergin the heavy cham
comprises an amino acid sequence at least 80% 1dentical to SEQ ID NO:10S, and the light
chain comprises an amino acid sequence at least 80% identical to SEQ D NG:106.
49 The formulation or composition of any one of the precedimg arrangements or
arrangements 54-72, wherein the conjugate comprises a heavy chain and a light chain.
50. The formulation or composition of arrangement 49, wherein the polymer i3
conjugated 1o a non-native cysteine outside a variable region of the heavy chan.
51. The formulation or composition of arrangement 50, wherein the cysteine 15 9347C
(EU numbering} or L443C (EU numbering).
52. The formulation or composition of any one of arrangements 49-51, wherein the

comjugate comprises the following structure:
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wherein:

each heavy chain of the conjugate 1s denoted by the letter H, and each light

chain of the conjugate is denoted by the

the polymer is bonded to the

letter L.;

heavy chain of the conjugate through the

sulfhydeyl of €443 (EU numbermng), which bond is depicted on one of the heavy

chains;
9 tHs
i £CH
= ks
— E\O’/\"”N\CH
L8 G 3
PC s

, where the curvy line mdicates the point of

attachment to the rest of the polymer, where X 15 a} ~OR where R 15 —H, methyl, ethyl,

propyl, isopropyl, b} ~H, ¢} any haloge

NCS: and

n, including -Br, -1, or ~I, &} ~-SCN, or &) ~
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nl, n2 03, nd 05, n6, 17, n8 and n9 are the same or different such that the sum

of nl, 02, n3, nd, nS, n6, n7, n8 and n9 is 2500 plus or minus 15%.

53. The formulation or composition of any one of the preceding arrangements or
arrangements 54-72, wherein the pharmaceutically acceptable carrier comprises a buffer
comprising a buffering agent having a pKa that is within about 1 pH unit of the pH of the
formulation.

54 The formulation or composition of any one of the preceding arrangements or
arrangements 34-72, wherein the pharmaceutically accepiable carrier comprises a buffer
selected from: acetate, phosphate, glycine, histidine, HEPES, and Tris.

55. A formulation comprising;

a first molar amount of a conjugate comprising a first protein conjugated to a
polymer; and

a second molar amount of a second protein that is not conjugated to a polymer,

wherein the formulation comprises the second protein at about 1% or more of a
total molar amount of the first protein and the second protein, wherein the total molar
amount comprises a sum of the first molar amount and the second molar amount.

56, A therapeutically acceptable composition comprising:

a conjugate comprising a first protein conjugated to a phosphorvicholine-
containing polymer;

a second protein that 13 not conjugated to a phosphoryichohine-containing
polymer; and

a pharmaceuntically acceptable carrier,

wherein the percent composition of the second protein relative to the total
protein mass weight concentration of the first protein and the second protein in the
composttion 13 about 1% or more.

57. A therapeutically acceptable composition comprisimg:

a first molar amount of a conjugate comprising a first protein conjugated to 2
polymer; and

a second molar amount of a second protein that is not conjugated o a polymer,
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wherein the composition comprises the second protein at about 1% or more of

a total melar amount of the first protein and the second protein, wherein the total molar

amount comprises a sum of the first molar amount and the second molar amount.

58. A formulation comprising;

a first molar amount of a first protein that 1s conjugated to a polymer; and

a second molar amount of a second protein that is not conjugated to a polymer,

the further improvement comprising: the formulation comprises the second
protein at about 1% or more of a total molar amount of the conjugate and the second
protein, wherein the total molar amount comprises a sum of the first molar amount and
the second molar amount.

59, A therapeutically acceptable composition comprising:

a first protein that is conjugated to a polymer; and

a second protein that is not conjugated to a polymer,

the further improvement comprising: the percent composition of the second
protein relative to the total protein mass weight concentration of the first protein and
the second protein in the composition is about 1% or more.

60, The formulation or composition of any one of arrangeraents 55-58, wherein the
formulation or composition comprises the second protein at about 5-50% of the total molar
amount of the conjugate and the second protein.

61 A formulation comprising:

a conjugate comprising a {irst protein conjugated to a polymer; and

a second protein that 13 not conjugated to a polymer,

wherein a first molar amount of the conjugate and a second molar amount of
the second protein has been combimed in the formulation such that the second molar
amount 1s about 1% or more of a total molar amount of the conjugate and the second
protein, wherein the total molar amount comprises a sum of the first molar amount and
the second molar amount.

62. A therapeutically acceptable composition comprising:

a conjugate comprising a first protein conjugated to a polymer; and

a second protein that is not conjugated to a polymer,
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wherein a first molar amount of the conjugate and a second molar amount of
the second protein has been combined in the composition such that the second molar
amount is about 1% or more of a total molar amount of the conjugate and the second
protein, wherein the total molar amount comprises a sum of the first molar amount and
the second molar amount.

63, A therapeutically acceptable composition comprising:

a conjugate comprising a first protein conjugated to a polymer; and

a second protein that is not conjugated to a polymer,

wherein the second protein at a percent composition relative to the total protein
mass weight concentration of the first protein and the second protein in the composition
of about 1% or more has been combined with the conjugate, wherein the remainder of
the total protein mass weight concentration comprises the first protein,

64. The formulation of arrangement &1 or the composition of arrangement 62, wherein
the second molar amount is about 5-50% of the total molar amount of the conjugate and the
second protein.

635, The formulation or composition of any ove of arrangements 37-64, wherein the
polymer 13 a phosphorylcholine-containing polymer,

&0, A formulation comprising:

a conjugate comprising a first protein conjugated to a phosphorylcholine-
contamming polymer, wherein the polymer has 9 arms and a molecular weight of
between 600,000 and 1,000,000 Da, wherein the polymer is present in the formulation
at about 100 mg/mi or more; and

a second protein that is not conjugated to a polymer, wherein the second proten
18 present 1o the formulation at 5-15 mg/ml.

67, The formulation or composition of any one of arrangements 55-66, wherein the first
and second proteins are 3 therapeutic protein.

68, The formulation or composition of any one of arrangements 55-07, wherein the first
protein and second protein are the same.

69. The formulation or composition of any one of arrangements 55-07, wherein the first

protein and second protein are different proteins.
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70. An intraccular therapeutic composition comprising an anti-VEGF-A antibody at
about 50 mg/mL of protein, the anti-VEGE-A antibody comprising:
a heavy chain comprising a complementarity determining region 1 (CDRal):
GYDFTHYGMN (SEGQGIDNG: 9), CORa2: WINTYTGEPTYAADFKR (SEQID NG:
10}, and CDRe3: YPYYYGTSHWYFDV (SEQ ID NO: 11); and
a light chain comprising CDRLT: SASQDISNYLN (S8EQ 1D NO: 12), CDR.2:
FTSSLHS (SEQ 1D NO: 13}, and CDRU3: QQYSTVYPWT (SEQ 1D NO: 14),
wherein the anit-VEGF-A antibody is present in the compaosition as either an antibody
conjugate or unconjugated antibody, wherein the unconjugated antibody is present in the
formulation at between about 10% to about 30% of a total molar amount of the antibody
comugate and the unconjugated antibody, wherein the total molar amount is the sum of the
molar amount of the antibody conjugate and the molar amount of the unconjugated antibody,
wherein the antibody conjugate comprises the anti-VEGF-A antibody conjugated to a
phosphorylcholine-containing polymer at a non-native cysteine outside a variable region of the
antibody, wherein the phosphoryicholine-containing polymer is present in the composition at
about 100 mg/ml. ot more, wherein the phosphoryichohne-containing polymer has 9 arms and
a molecular weight of between 600,000 and 1,000,000 Da,
wherein the pH of the composition 1s about 5.5 or lower.
71, An intraccular therapeutic composition comprising an anti-VEGF-A antibody at
about S0 mg/mL of protein, the anti-VEGF-A antibody comprising
a heavy chain comprising an amino acid sequence of SEQ ID NG: 1 (with or
without the C-ternnnal lysine); and
a hght chaim comprising an amino acid sequence of SEQ ID NO: 2,
wherein the anti-VEGF-A antibody is present in the compostiion as either an antibody
conjugate or unconjugated antibody, wherein the unconpugated antibody is present in the
formudation at between about 10% to about 30% of a total molar amount of the antibody
comugate and the unconjugated antibody, wherein the total molar amount is the sum of the
molar amount of the antibody conjugate and the molar amount of the unconjugated antibody,

wherein the antibody conjugate comprises the following structure:
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whersin:

each heavy chain of the conjugate 1s denoted by the letter H, and each light
chain of the conjugate is denoted by the letter L;

the polymer is bonded to the heavy chain of the conjugate through the

sulfhydeyl of €443 (EU numbermng), which bond is depicted on one of the heavy

chains;
9 tHs
i £CH
2 ~h
0~ E\O‘/\"”N\CH
CF O $ L .
PC s , where the curvy line indicates the point of

attachment to the rest of the polymer, where X 15 a} ~OR where R 15 —H, methyl, ethyl,
propyl, isopropyl, by ~H, ¢} any halogen, including -Br, -Cl, or -1, d) -SCN, or ¢} -

NCS: and
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nl, n2 03, nd 05, n6, 17, n8 and n9 are the same or different such that the sum
of nl, n2, n3, nd, nS, n6, n7, n8 and n9 15 2500 plus or minus 15%,

wherein the phosphorvicholine-containing polymer s present in the
composition at about 100 mg/mL or more,

wherein the pH of the composition is about 5.5 or lower.

72. An intraocular therapeutic composition comprising a fusion construct at about
53 mg/mb of protein, the fusion construct comprising 8 VEGF trap fused to an anti-IL-6
antibody, wherein the fusion construct comprises:

a heavy chain comprising an amino acid sequence of SEQ 1D NO:105 {(with or
without the C-terminal lysine); and
a hight chain comprising an amino acid sequence of SEQ 1D NG 100,

wherein the fusion consiruct is present in the composition as etther a conjugate or an
unconjugated fusion construct, wherein the unconjugated fusion construct is present in the
formulation at between about 20% to about 40% of a total molar amount of the conjugate and
the uncomjugated fusion construct, wherein the total molar amount is the sum of the molar
amount of the conjugate and the molar amount of the unconjugated fusion construct,

wherein  the conjugate comprises the fusion construct conjugated to a
phosphorylcholine-containing polymer, wherein the phosphorvicholine-containing polymer is
present in the composition at about 100 mg/ml. or more, wherein the pH of the composition is
about S or lower.

73, An intraocular therapentic composition comprising a fusion construct at about 50
mg/mL of protein, the fusion construct comprising a VEGF trap fused to an anti-IL-6 antibody,
wherein the fusion construct comprises:

a heavy chain comprising a complementarity determining region 1 (CDRal}:

PFAMH (SEQ 1D NO: 134), CDRg2: KISPGGSWTYYSDTVTD (SEQ ID N 135),

and CDRu3. QAWGYYALDI(SEQ 1D KNO: 136); and

a light chain comprising CDRu1: SASISVSYLY (SEQ ID NO: 137}, CBRLZ:

DDSSLAS (SEQ ID NO: 138), and CDR:3: QQWSGYPYT (SEQ ID NO: 139),

wherein the fusion construct 15 present in the composition as etther a conjugate or an
unconjugated fusion construct, wherein the unconjugaied fusion construct 18 present in the

formulation at between about 20% to about 40% of a total molar amount of the conjugate and

-209-



WO 2024/254281 PCT/US2024/032770

the unconjugated fusion construct, wherein the total molar amount 1s the sum of the molar
amount of the conjugate and the molar amouni of the unconjugated fusion construct,

wherein the conjugate comprises the following structure:

H H T
S v w . RO N
r 4

L

& - antibody -

wherein:

each heavy chain of the conjugate s denoted by the letter H, and each light
chain of the conjugate is denoted by the letter L;

the polymer 1s bonded to the heavy chain of the comjugate through the

sulfhydeyl of €443 (EU numbering), which bond is depicted on one of the heavy

chains;
a CH,
i i
i +£-CHs
mO/“!?\O/’\\,/N\ :
= CH;
PC 15 . where the curvy line indicates the point of

attachment to the rest of the polymer, where X 1s a) —OR where R is —H, methy], ethyl,
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propyl, isopropyl, by ~H, ¢} any halogen, mcluding -Br, ~Cl, or ~f, d} —SCN, or ¢} —
NCS; and
nl, 02, n3, nd, 05, n6, n7, n8 and 09 are the same or different such that the sum

of nl, 02, n3, nd, nS, n6, n7, n8 and n9 15 2500 plus or minus 15%,

wherein the phosphoryicholine-contaming polymer is present in the composition at
about 100 mg/mL or more, whergin the pH of the composition is about 5 or lower.

74. The formmulation or composition of any one of the preceding arrangemenis, wherein
the formulation or compaosition comprises the second protein at more than 5% of a total molar
amount of the conjugate and the second protein, wherein the total molar amount comprises a
sum of the first molar amount and the second molar amount.

75. A method of preparing a formulation, comprising combining in a formulation:

a first molar amount of a conjugate comprising a first profein conjugated to a
phosphoryicholine-containing polymer; and

a second molar amount of a second protein that is not conjugated to a
phosphorvicholine-containing polymer,

wherein the formulation comprises the second protein at about 1% or more of a
total molar amount of the conjugate and the second protein, wherein the total molar
amount comprises a sum of the first molar amount and the second molar amount,

wherein the formulation has a pH that 1s about 0.5 pH units away or more from
the 1soelectric pomt {pl) of the second protein.

76. A method of preparing a therapeutically acceptable composition, comprising
combining i a therapeutically accepiable composition:

a first molar amount of a conjugate comprising a first protein conjugated to a
phosphoryichohine-containing polymer,; and

a second molar amount of a second protein that 13 not conjugated to a
phosphoryichohine-containing polymer,

wherein the composition comprises the second protein at about 1% or more of

a total molar amount of the conjugate and the second protein, wherein the total molar

amount comprises a sum of the first molar amount and the second molar amount,

wherein the composition has a pH that is about 0.5 pH units away or more from

the iscelectric point {(pl) of the second protein.
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77. A method of preparing a therapeutically acceptable composition, comprising
combining in a therapeutically acceptable composition:

a conjugate comprising a first protein conjugated to a phosphorylcholine-
containing polymer; and

a second protein that is not conjugated to a phosphoryicholine-containing
polymer,

wherein the percent composition of the second protein relative to the total
protein mass weight conceniration of the first protein and the second protein in the
composition 1s about 1% or more,

wherein the composition has a pH that 1s about 0.5 pH vnits away or more from
the isoelectric point {pl) of the second protein.

78. A method of preparing a formulation, comprising adjusting the pH of a formulation
to beabout 0.5 pH units away or more from the iscelectric point (pl) of an unconjugated protein
comprised in the formulation, wherein the formulation comprises:

a first molar amount of a conjugate comprising a first protein conjugated to a
phosphoryicholine-containing polymer,; and

a second molar amount of the unconjugated protemn, wherein the unconjugated
protetn 18 not conjugated to a phosphorylcholine-containing polymer,

wherein the formulation comprises the unconjugated proten at about 1% or
more of a total molar amount of the conjugate and the unconjugated protein, wherein
the total molar amount comprises a sum of the first molar amount and the second molar
amount.

79. The method of arrangement 78, further comprising:

providing an initial formulation comprising the conjugate;

combining in a second formulation the second protein that 15 not conjugated to
a phosphorylcholine~-containing polymer with the conjugate; and

adjusting the pH of the initial and/or second formulation to be about 0.5 pH
units away or more from the isoelectric point (pl) of the second protein, to thereby
prepare the formulation comprising the conjugate at the first molar amount and the

second protein at the second molar amount.
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80. A method of preparing a therapeuvtically acceptable composition, comprising
adjusting the pH of a composition to be about 0.5 pH units away or more from the isoelectric
point (ph} of an unconjugated protein comprised in the composition, wherein the composition
comprises:

a first molar amount of a conjugate comprising a first protein conjugated to a
phosphoryicholine-containing polymer; and

a second molar amount of the unconjugated protein, wherein the unconjugated
protein is not conjugated to a phosphorylcholine-containing polymer,

wherein the composition comprises the unconjugated protein at about 0.1% or
more of a total molar amount of the conjugate and the unconjugated protein, wherein
the total molar amount comprises a sum of the first molar amount and the second molar
amount.

81. A method of preparing a therapeutically acceptable composition, comprising
adjusting the pH of a therapeutically acceptable composition to be about 0.5 pH units away or
more from the isoelectric point (pl) of an unconjugated protein comprised in the composition,
wherein the composition comprises:

a conjugate comprising a first protein conjugated to a phosphorvicholine-
containung polymer; and

a second protein that s not comjugated to a phosphorylcholine-containing
polymer,

wherein the percent composition of the second protein relative to the fotal
protein mass weight concentration of the first protein and the second protein in the
composttion 18 about 1% or mors,

wherein the composition has a pH that is about 0.5 pH units away or more from the

isoelectric point (pl} of the second protemn.

82. The method of arrangement 81, further comprising

providing an mitial composition comprising the conjugate;

combining in a second composition the second protein that is not conjugated to
a phosphorylcholine-contaiming polymer with the conjugate; and

adjusting the pH of the miial and/or second composition to be about 0.5 pH

untis away or more from the isoelectric point (ph) of the second protein, to thereby
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prepare the composition comprising the conjugate at the first molar amount and the

second protein at the second molar amount.

83. The method of any one of arrangements 75-82, wherein adjusting the pH comprises
substituting a buffering system of the formulation, wherein the buffering system is substituted
to a buffering system that buffers at a pH that 1s about 0.5 pH units or more away from the pl
of the protein.

84 The method of any one of arrangements 75-83, wherein adjusting the pH of the
formulation reduces turhidity of the formulation.

§5. The method of arrangement 84, wherein the turbidity s reduced by about 10% or
more.

§6. The method of any one of arrangements 75-85, wherein the turbidity of the
formulation before adjusting the pH s about 700 NTU or more, as measured at OD 600 nm
and calibrated against a 4000 NTU Formazin calibration standard.

87 The method of any one of arrangements 75-86 or arrangements 128-133,
comprising preparing the first protein conjugated to the phosphoryicholine-containing polyroer
by conjugating the first protein to the phosphorylcholine-containung polymer.

88, The method of arrangement 87, wherein conjugating the first protein to the
phosphorylchohne-containing  polymer comprises allowing a sulfhydryl-specific reacting
group comprised in the phosphoryicholine-containing polymer to react with a cysteine residue
1 the first protein.

89. A method of preparing a low-viscosity formulation of a protemn conjugated to a
phosphoryicholine-containing polymer, comprising combinng in a formulation:

a first molar amount of a conjugate comprising a first protein conjugated to a
phosphoryichohine-containing polymer,; and

a second molar amount of the proteim that 13 not comjugated o a
phosphoryichohine-containing polymer,

wherein the formulation comprises the protein that is not conjugated to the
phosphorylcholine-containing polymer at about 1% or more of a total molar amount of
the conjugate unconjugated proteins, wherein the total molar amount comprises a sum

of the first molar amount and the second molar amount,
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wherein the formulation has a pH that 1s about 0.5 pH units away or more from
the 1soelectric point (p) of the second protein,

wherein the formulation has reduced viscosity and/or an enhanced injectability
compared to a reference formulation comprising the conjugate at the total molar
amount.

90. A method of preparing a low-viscosity therapeutically acceptable composition of a
protein conjugated o a phosphorylcholine-containing polymer, comprising combining in a
therapeutically acceptable composition:

a conjugate comprising a first protein corjugated to a phosphorylcholine-
containing polymer; and

a second protein that is not comjugated to a phosphorylcholine-containing
polymer,

wherein the percent composition of the second protein relative to the total
protein mass weight conceniration of the first protein and the second protein in the
compaosttion is about 1% or more,

wherein the composition has a pH that 15 about 4.5 pH units away or more from
the soelectric point {pl) of the second protein,

wherein the composition has reduced viscosity and/or an enhanced mjectability
compared to a reference composition comprising the conjugate, wheremn the first
protein of the conjugate 1s present in the reference composition at the total mass weight
concentration of the first and second protens in the composition,

21. The method of any one of arrangements 75-90, wherein the prepared formulation
has a pH that 1s about 0.5 pH units or more lower than the pl of the unconjugated protem.

92. The method of any one of arrangements 75-91, wherein the prepared formulation
15 storage stable.

93. The method of any one of arrangements 75-92, wherein the prepared formulation
is substantially free of turbidity.

94 The method of any one of arrangements 75-93, wherein the prepared formulation
has a viscosity of about 1000 mPas»s or less.

95. The method of any one of arrangements 75-94, wherein the prepared formulation

has a polydispersity index (PE} of about 1.2 or less.
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96. The methed of any one of arrangements 75-95 or arrangements 128-133, wherein
the formulation comprises the unconjugated protein at any one of the following percentages of
the total molar amount of the conjugate and the unconjugated protein: about 5%, about 10%,
about 15%, about 20%, about 25%, about 30%, about 35%, about 40%, about 50%, about 60%,
about 70%, about 80%, or about 90%.

97. The method of any one of arrangements 75-96 or arrangements 128-133, wherein
the formulation comprises the unconjugated protein at between about 5% to about 50% of the
total molar amount of the conjugate and the second protein.

98. The method of any one of arrangements 75-97 or arrangements 128-133, wherein
a ratio of the molecular weight of the second protein to the polymer in the formulation 15 at
least 1:2.

99. The method of any one of arrangements 75-98 or arrangements 128-133, wherein
a ratio of the molecular weight of the second protein to the polymer in the formulation is
between about 1:2 and about 1:10.

100, The method of any one of arrangements 75-99 or arrangements 128-133,
wherein the first protein and the second protein have the same function.

[0, The method of any one of arrangements 73-100 or arrangements 128-133,
wheretn the first protein and the second protein are the same protein.

102, The method of any one of arrangements 75-101 or arrangements 128-133,
wheremn the first protein and the second protein are at least 85% identical to each other n amino
acid sequence.

103.  The method of any one of arrangemenis 75-102 or arrangemenis 128-133,
wherein the first protein has a molecular weight of about 50 kDa or more.

104, The method of any one of arrangements 75-103 or arrangements 128-133,
wherein the unconjugated protein has a molecolar weight of about 50 kDa or more.

105, The method of any one of arrangements 75-104 or arrangements 128-133,
wherein the phosphorylcholine-contaming polymer has a molecular weight of about 100 kDa
or more.

106, The method of any one of arrangements 75-105 or arrangements 128-133,
whereinn the phosphorylcholine-containing polymer s present in the formuolation at a

concentration of about 100 mg/mL or more.
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107.  The method of any one of arrangemenis 75-106 or arrangements 128-133,
wherein the phosphorylcholine-containing polymer comprises 2-(methacryloyloxyethyl}-2'

(rumethylammoniumjethy! phosphate (MPC) monomers as set forth below:

H,C

CHy
o
5
b
-

O

o
=

N CHy

N CHy

"
Hy

108, The method of any one of arrangements 75-107 or arrangements 128-133,
wheretn the phosphorylcholine-containing polymer comprises three or more arms or 1S
synthesized with an imtiator comprising 3 or more polymer nitiation sites.

109,  The method of any one of arrangements 75-108 or arrangements 128-133,
wherein the phosphorylcholine-contaiming polymer has 2, 3,4, 5,6, 7, 8,9, 10, 11 or 12 arms
or is synthesized with an inttiator comprising 2,3, 4, 5, 6,7, &, 9, 10, 11 or 12 polymer initiation
siies.

116, The method of any one of arrangements 75-109 or arrangements 128-133,
wherein the first protein and/or unconjugated protein 1s an antibody or a fusion construct.

111, The method of any one of arrangements 75-110 or arrangements 128-133,
wherein the first protemn and/or unconjugated protein is an anti-VEGEF antibody, a fusion
construct comprising a VEGF Trap fused to the heavy chain of an anti-IL-6 antibody, or a
VEGF trap-Fe fusion protein.

112, The method of arrangement 111, wherein the first protein and/or unconjugated
protein is the anti-VEGF antibody.

113, The method of arrangement 112, wherein the first protein is a first anti-VEGF

antibody and the unconjugated protein is a second anti-VEGF antibody, wherein the first and

-217-



WO 2024/254281 PCT/US2024/032770

second anti-VEGE antibodies comprise different complementarity determuining region {CDR}
sequences.

114,  The method of arrangement 112, wherein the first protein is a first anti-VEGE
antibody and the unconjugated protein is a second anti-VEGY antibody, wherein the first and
second anti-VEGF antibodies comprise the same complementarity determining region {{UDR)
sequences.

115, The method of arrangement 112, wherein the anti-VEGF antibody comprises:

a CDRyul that 1s the CDRyl in SEQ D NO: 1;

a CDRy2 that is the CDRy2 in SEQ ID NO: |

a CDRy3 that 1s the CDRy3 in SEQ 1D NO: 1

a CDRy1 that 15 the CDRLY m SEQ ID NO: 2,

a CDR.2 that 1s the CDR12 in SEQ ID NG: 2; and

a CDRy3 that is the CDRy3 in SEQ ID NG: 2.

116,  The method of arrangement 112, wherein the anti-VEGF antibody comprises:

a heavy cham comprising a complementarity determining region 1
(CDRpl):  GYDFTHYGMN (SEQ D NO: 9, CDRuX:
WINTYTGEPTYAADFKR  (SEQ  ID  NO: 10y, and CDRa3:
YPYYYGTSHWYFDV (SEQ ID NG: 1) and

a light cham comprising CDRuL: SASQDISNYLN (SEQ ID NG: 12),
CDRe2: FTSSLHS (SEQ ID NO: 13}, and CBRL3: QQYSTVPWT (SEQ ID
NG 143

117, The method of arrangement 115 or 116, wherein the heavy chain comprises an
amino acid sequence at least 830% 1dentical to SEQ ID NO: 1, and the light chan comprises an
amino acid sequence at least 80% 1dentical to SEQ ID NO:2.

1i8.  The method of any one of arrangements 111-117 or arrangements 128-133,
wherein the unconjugated protem is the anti-VEGF Fab,

119, The method of any one of arrangements 111-118 or arrangements 128-133,
wheretn the unconjugated protein is an anti-VEGE antibody selected from bevacizumab,

ranibizumab, brolucizumab, faricimab, or is aflibercept.
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126, The method of arrangement 111, wherein the first protein and/or second protein
is the fusion construct comprising a VEGF Trap fused io the heavy chaimn of an anti-IL-6
antibody.

121. The method of arrangement 120, wherein the fusion construct
COMPrises:
a CDRyl that is the CDRul mn SEQ 1D NO: 105,
a CDRp2 that 13 the CDRpZ2 in SEQ 1D NO: 105
a CDRy3 that is the CDRy3 10 SEQ 1D NO: 105,
a CDRy1 that 15 the CDRLI i SEQ D NO: 106;
a CDRy2 that 1s the CDR1 2 in SEQ 1D NG 106; and
a CDR.13 that 15 the CDRL3 wn SEQ D NO: 106,

122,  The method of arrangement 120, wherein the fusion construct comprises:

a heavy chain comprising a complementarity determining region 1
{CDRuly PFAMH (SEQ ID NO: 134), CDRa2: KISPGGSWTYYSDTVTD
{SEQ ID NO: 135), and CDRa3: QAWGYYALDI (SEQ ID NG: 136); and

a light chain comprising CDRLl: SASISVAYLY (SEQ I3 NG 137),
CDRLZ DDSSLAS (SEQ D NO: 138), and CDRL3: QOWSGYPYT (SEQID
NG: 139),

The method of arrangement 121 or 122, wheremn the heavy chain comprises an

>

123,

amino acid sequence at least 80% 1dentical to SEQ 1D NG: 105, and the light chain comprises

.

an aming acid sequence at feast 80% identical to SEQ 1D NG: 106

124, The method of any one of arrangements 75-123, wherem the conjugate
comprises a heavy chain and a hight chain,

125, The method of arrangement 124, wherein the polymer 15 conjugated to a non-
native cysteine outside a variable region of the heavy chan,

126, The method of arrangement 125, wheremn the cysteine 13 Q347C (EU
numbering) or L443C (EU numbering}.

127, The method of any one of arrangements 124-126, wherein the conjugate

comprises the following structure:
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wherein:

each heavy chain of the conjugate 1s denoted by the letter H, and each light

chain of the conjugate is denoted by the

the polymer is bonded to the

letter L.;

heavy chain of the conjugate through the

sulfhydeyl of €443 (EU numbermng), which bond is depicted on one of the heavy

chains;
9 tHs
i £CH
= ks
— E\O’/\"”N\CH
L8 G 3
PC s

, where the curvy line mdicates the point of

attachment to the rest of the polymer, where X 15 a} ~OR where R 15 —H, methyl, ethyl,

propyl, isopropyl, b} ~H, ¢} any haloge

NCS: and

n, including -Br, -1, or ~I, &} ~-SCN, or &) ~
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nl, n2 03, nd 05, n6, 17, n8 and n9 are the same or different such that the sum
of nl, 02, n3, nd, nS, n6, n7, n8 and n9 is 2500 plus or minus 15%.
128, A method of preparing a formulation, comprising combining in a formulation:
a first molar amount of a conjugate comprising a first protein conjugated t0 a
phosphoryicholine-containing polymer; and
a second molar amount of a second protein that s not conmjugated to a
phosphoryicheline-containing polymer,
wherein the formulation comprises the second protein at about 1% or more of a
total molar amount of the conjugate and the second protein, wherein the total molar
amount comprises a sum of the first molar amount and the second molar amount.
129 A method of preparing a therapeutically acceptable composition, comprising
combining in a therapeutically acceptable composition:
a first molar amount of a conjugate comprising a first protein conjugated to a
phosphoryicholine-containing polymer; and
a second molar amount of a second protein that 13 not conjugated to a
phosphoryicholine-containing polymer,
wherein the composition comprises the second protein at about 1% or more of
a total molar amount of the conjugate and the second protein, wherein the total molar
amount comprises a sum of the first molar amount and the second molar amount.
130, A method of preparmg a therapeutically acceptable composition, comprising
combining in & therapeutically acceptable composition:
a conjugate comprising a first protein conjugated o a phosphoryicholine-
containing polymer; and
a second protein that is not conjugated to a phosphorylcholine-contaming
polymer,
wherein the percent composition of the second protemn relative to the total
protein mass weight concentration of the first protein and the second protein in the
compaosition is about 1% or more.
131, The method of any one of arrangements 128-130, wherein the formulation or
composition comprises the second protein at about 5-50% of the total molar amount of the

conjugate and the second protemn.
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132, The methed of any one of arrangements 128-131, wherein the polymer 15 a
phosphorylcholine-containing polymer.

133.  The method of any one of arrangements 128-132, wherein the first and second
proteins are a therapeutic protein.

134, A formulation or composition made by the method of any one of arrangements
75-133.

135. A method of treating a subject, comprising:

mtraocularly  adnunistering a therapeuiically effective amount of the
formulation or composition of any one of arrangements 1-74 to a subject i need
thereof.

136, A method of treating a subject, comprising:

intraocularly administering a therapeutically effective amount of a low-
viscosity formulation 1o a subject in need thereof, wherein the formulation comprises:

a first concentration of a conjugate comprising a first anti-VEGE
antibody conjugated to a phosphoryicholine-containing polymer;

a second concentration of an anti-VEGF agent that is not conjugated to
a phosphoryicholine-containing polvmer; and

a pharmaceutically acceptable carrier,

wherein the formulation has a pH that 13 about 0.5 pH units away or
more from the soelectric pomt {pl} of the anti-VEGF agent.

137, The method of arrangement 136, wherein the anti-VEGF agent 15 the first anti-
VEGF antibody, a second anti-VEGF antibody or a VEGF trap-Fe fusion protein.

138, The method of any one of arrangements 135-137, wherein the subject has an
ocular disease selected from: diabetic retinopathy, choroidal neovasculanzation {CNV), age-
related macular degeneration { AMI), diabetic macular edema (DME), pathological myopia,
von Hippel-Lindau disease, ustoplasmosis of the eve, central retinal vein occlusion (CRVQ),
branched central retinal vein occhision (BRYQO), corneal neovascularization, retinal
negvascularization, retinopathy of prematurity (ROP), subconjunctival hemorrhage, and
hiypertensive retinopathy.

139 A kit comprising:

a pre-filled syringe comprising a low-viscosity formulation comprising:
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a conjugate comprsing a first protein  conmjugated o a
phosphorylcholine-containing polymer; and

a second protein that is not conjugated to a phosphoryicholine-
containing polymer; and

a syringe needle for injection of the low-viscosity formulation, wherein
the gauge of the needle is 27 or higher.

146,  The kit of arrangement 139, wherein the low-viscosity formulation i3 the
formulation or composition of any one arrangements 1-74, or s made by the method of any
one of arrangements 75-133,

141, Use of the formulation or composition or kit of any one arrangerments 1-74 for
the treatment of a subject in need thereof.

142, Use of the formulation or composition of any one arrangements 1-74 for the
preparation of a medicament for treating a subject in need thereof.

143, The use of arrangement 141 or 142, wherein the subject has an ocular disease
selected from: diabetic retinopathy, choroidal neovascularization {CNV), age-related macular
degeneration (AMD), diabetic macular edema (DME), pathological myopia, von Hippel-
Lindau disease, histoplasmosis of the eve, central retinal vein occlusion ({CRVQ), branched
central retinal vein occlusion (BRVQ), corneal neovascularization, retinal neovascularization,
retinopathy of prematurity (ROP), subcomjunctival hemorrhage, and hyvpertensive retinopathy.

144 The composition or formulation or method of any one of the preceding
arrangements, wherein the pl is a theoretically determined pl.

145, The composition or formulation or method of any one of the preceding
arrangements, wherein the pl is an empirically determmed pl.

146,  The composition or formulation or method of any one of the preceding
arrangements, wherein the composition or formulation comprises polysorbate 20.

147 The composition or formulation or method of any one of the preceding
arrangements, wherein the composiiion or formulation comprises about 0.01-0.05% (w/w)
polvsorbate 20.

148,  The composition or formulation or method of any one of the preceding
arrangements, wherein the pharmaceutically acceptable carrier 15 acceptable for administering

directly into an gye of a patient.
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149, The composition or formulation or method of any one of the preceding
arrangements, wherein the first protein comprises any one of the amino sequences or a
combination thereof set forth in SEQ 1D NQOs: 1-6, 15-133, 156-161 or Tables 0.1, 0.2, 0.3,
04,65 06and 0.7, and Figs. 12-17, 54, 55A, and 558,

150,  The composition or formulation or method of any one of the preceding
arrangements, wherein the second protein comprises any one of the amino sequences or a
combination thereof set forth in SEQ ID NQOs: 1-6, 15-133, 156-161 or Tables 0.1, 0.2, 0.3,
0.4,0.5,06and 0.7, and Figs. 12-17, 54, 35A, and 55B.

151, A formulation comprising about 40 to about 60 mM sodium acetate, about
0.01% to about 0.04% polysorbate 20, about 40 to about 60 mg/ml (total protein
concentration} of a maxture of OGI9530 and OG1933, the mixture containing about 15% to
about 25% OG1950 and about 75% to about 85% OG1953 by molar amount, at pH about 4.5
to about 5.5

152. A formulation comprising, consisting of, or consisting essentially of, about 30
mM  sodium  acetate, about 0.025% polysorbate 20, about 50 mg/ml {(total protemn
concentration) of a mixture of OGI1950 and OGI953, the nuxture containing about 20%
OG1950 and about 80% OG1953 by molar amount, at about pH 5.

153. A wmethod of storing a protein, comprising mamtaining a proteln n a
formulation for at least 2 months and up to 2 years, the formulation comprising:

a first molar amount of a conjugate comprising a first proten conjugated to a
phosphorvicholine-containing polymer;

a second molar amount of a second protein that 1s not conjugated to a
phosphorvicholine-containing polymer; and

a pharmaceutically acceptable carrier,

wherein the formulation comprises the second protein at about 1% or more of a
total molar amount of the conjugate and the second protein, wherein the total molar
amount comprises a sum of the first molar amount and the second molar amount,

wherein the formulation has a pH that is about 0.5 pH units away or more from
the iseelectric point (pl) of the second protein,

wherein the protein comprises an antibody or a fusion construct.
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EXAMPLES
Example 1. Route 1 Synthesis of OG1802.

[0494] A first route for the synthesis of OG1802 is as follows. Fust, TFA/amine
salt initiator {Compound L) having the structure shown in FIG. 1 was synthesized as follows.
[0495] First, Compound K, having the structure shown in FIG. 2 was synthesized
as follows. Inte a 200 mL round bottom flask under nitrogen was placed Compound J

0G15633 (1.9 g, 2.67 mmol, 3.3 equiv)
(L7 g frny,

D

COMPOUND J.

and Compound E (0525 g, 081 mmol, 1.0 equiv) (see FIG 11} followed by
dimethylformamide (10 mL)} then dusopropylethylamine (2.5 mL, 14.6 mmol, 18 equiv). The
flask was cooled to 0°C using an ice bath. To this was added propyiphosphonic anhydride
solution (50 wt. % in ethyl acetate, 2.5 mb, 4.04 mmol, 5 equiv) over ~6 minutes.

[8496] The reaction was warmed to room temperature and stirred for 15 minutes.
The reaction was quenched by adding water {20 mL), saturated aguecus scdium bicarbonate
{20 mL} and ethy! acetate (100 mL). The organic layer was separated and the aqueous laver

extracted with ethyl acetate (75 mL). The combined organic layers were washed with saturated
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acueous sodium bicarbonate (30 mL}, 0.5 M aqueous citric acid (40 mL), water (25 mL), and
saturated agueous sodium chloride {40 mb), then dried {(sodium sulfate), filtered and
concentrated under vacuum. The residue which was used without further purification resulted
in 2.0 g {0.80 mmol, 99%) of Compound K.
1H NMR {400 MHz DMSO0-d6): 8 = 1.36 (s, 9H, OCCH3), 1.90 (s, 54H, CC(CH3)2Br), 2.31
(t, = 7.2 Hz, 6}, CCH2CH2NH), 2.98 (d, J = 5.6 Hz, 6H, CCH2NH), 3.04 {(q. J = 6.0 Hz,
2H, GCH2CH2NH), 3.18 (5, 2H, OCH2C), 3.3-3.37 (m, 8H, CH2), 3.47-3.55 (m, 128, CH2),
3.58 {s, 6H, OCH20), 3.87 (s, 6H, O=CCH20), 427 (s, 18H, CCH20C=0), 6.74 (br ¢, 1H,
CH2NHC=0), 7.69 (¢, ] = 6.8 Hz, 3H, CH2NHC=0), 7.84 (, I = 6.0 Hz, 3H, CH2NHC=0).
LC-MS (ES, m/z) [{(M+2H-boc)/2}+ Caled for (C84H136BrONT(33+2H-Boc)/2 = 1196.6;
Found 1196.6.

[0497] Next Compound L {FIG. 1} was synthesized as follows: into a2 100 mL
round bottom under nitrogen was added Compound K (2.0 g, 0.8 mmol}, dichloromethane (10
mbL) followed by triffuorcacetic acid (5 mL). The reaction was stirred at room temperature for
30 minutes. The reaction was concentrated under a vacuum. The reaction was diluted using
dichloromethane {10 mL) and concentrated under a vacoum. The residue was dissolved using
acetonitrile {10 mbL), filtered through a syringe filter (Acrodisc CR25, PN 42257} and loaded
onto a preparatory HPLC column and eluted with 60% acetonitrile m water {(with 0.1%
trifluoroacetic acid} up to 98% acetonitrile (with 0.1% trifluorcacetic acid). The tubes
containing product were pooled, concenirated under vacuum, frozen and placed on a
lyephilizer. This resulted m 990 mgs (0.4 mmol, 50% over 2 steps) Compound L as a white
powder.
CCH2CH2NH]), 2.97-3.0 (m, 8H, CCH2NH and OCH2CHZNH), 3.17 (s, 2H, OCH2(), 33
(q, 6H, CHZCH2ZNHC=0), 3.4-3.59 (m, 20H, CH2), 3.87 (s, 6H, O=CCHZO), 4.27 (s, 18H,
CCH20C=0), 7.69-7.84 (m, 9H, both CH2NHC=0 and NH3+).
LC-MS (ES, m/z) [(M+2H)/2]+ Caled for (C84H136BrONTO33+2H)/2 = 1196.6; Found
1197.4.

[8498] Next, compound L was used as an initiator to synthesize MPC polymer.
fnutiator 1s typically prepared as a stock solution in DMF of about 100 mg/ml. The mtiator

and the ligand (2,2"-bipyridyl} were mtroduced into a Schlenk tube. The resultant solution was
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cooled to -78°C using a dry ice/acetone mixture, and was degassed under vacuum for
10min. The tube was refilled under Argon and the catalyst {CuBr unless otherwise indicated),
kept under Argon, was introduced into the Schlenck tube (the Molar ratio of atom bromine on
the nitiator/catalyst {(CoBrj/ligand was kept at 1/1/2). The solution became dark brown
immediately. The Schlenk tube was sealed and immediately purged by applying a short cycle
vacuum/Argon. A solution of HEMA-PC was prepared by mixing a defined quantity of
moenomer, prepared in a glovebox kept under nitrogen, with 200 proof degassed ethanol. The
monomer solution was added drop wise into the Schlenk tube (via cannula) (and homogenized
by light sturing). The temperature was maintained at -78°C. A thorough vacuum was applied
to the reaction muxture for at least 10 to 15 mun. umtil bubbling from the solution ceased. The
tube was then refilled with Argon and warmed to room temperature. The solution was stirred,
and as the polymerization proceeded, the solution became viscous. After 3 to 8 hours or just
left overnight, the reaction was quenched by direct exposure to air in order to oxidize Cu (I} to
Cu (11}, the mixture became blue-green in color, and was passed through a silica column in
order to remove the copper catalyst. The collected solution was concentrated by rotary
evaporation and the resulting mixture was either precipitated with tetrahydrofuran or dialyzed
against water followed by freeze dryving to yvield a free-flowing white powder. Table 1.1 below
sets forth polymer data for polymer employing compound L as an inutiator,

TABLE 1.1

Th?ﬁgﬁw Polymer ID No. Inifiator | Mn(kDa) Mp(kDa) | PDI
500 130 L 490 530 11
750 150 L B45 750 1.1

[8499] Next, the maleimide Mal-PEG4-PFP ester was snapped on (as set forth in
FIG. 3} to the 750 kDa polymer referred to above to provide OG1802. Into a 20 mL vial was
placed Polymer R3707 (750 kDa polvmer made using L as imtiator, S15mg) and dissolved
using ethanol (4. O0mL)} after stirring for 40 minutes. To this was added a 1% solution of 4-
methyvlmorpholine in acetonitrile (22ull). In a separate vial was dissolved Mal-PEG4-PFP
(1.97mg) n acetonitrile {(1.0mL) and this solution was added to the polymer solution over ~2
ranute at room temperature and the resulting solution was stirred for overnight. The reaction

was diluted with 0.1% aqueous trifluoroacetic acid (2 ml) (pH ~3) followed by water (~12
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mL), filtered through a syringe filter {Acrodise Supor, PN 4612} and placed evenly into 3
Amicon centrifuge membrane dialysis tubes (30,000 mwceo). The tubes were diluted and
mixed with water (-5 mL each}, placed into centrifuge (rpm 3200} for 25 minutes. The filtrate
is removed for analysis while the retentate is diluted and mixed with water {~10 mEi/tube). The
centrifuge procedure s repeated 5 more times, after which the retentate 1s removed and placed
mto a vial. The Amicon membrane tubes were rinsed with water (2 x ~2 mL each tube} and
this combined with the retentate. The retentate solution was filtered through a syringe filter
{Acrodisc Supor, PN 4612), frozen and placed on a lyophilizer. This resulted in 485 mgs as a
white powder.

Example 2. Synthesis of Initiator QG1786

{85001 OG1786 15 the nine-arm initiator for polymer synthesis used as a precursor
in the synthesis of OG1802. Each arm is terminated with a 2-bromoisobutyrate which is
capable of initiating polymerization under ATRP. OG1786 is a salt of trifluoro acetic acid
{TFA) as shown 1in FIG. 4. OG1786 is prepared as follows. First, OG1550 18 reacted with
TFA {trifluoro acetic acid) to produce 0G1546 s depicted 10 FIG. S,

[05681] In a 1L round bottom flask equipped with a magnetic stir bar and an addition
funnel was added OG1550 (14.8 g}, methyl tert-butyl ether (MTBE) (350 mol) and water {30
ral). The mixture was stirred to dissolve the OG1550, then cooled 1o an e bath. To ths
muxture was added a solution of triflucroacetic acid (4.9 mi} in water {90 ml) dropwise over
90 munutes. After addition 1s complete the mixture was stirred an additional 15 minutes then
removed from the ice bath and allowed to warm to room temperature. The mixture was stirred
(after removal from the ice bath) for a further 4-5 hours, until tle showed ~5% starting material
remaining, and the pH of the aqueous was between 3 and 4 {pH paper).

[8502] The muxture was partitioned. The MTBE layer was washed with water (30
mi}. Combine aqueous layers then the agueous extracted with MTBE (150 mi). This second
MTBE phase was washed with water (30 ml). The combined aqueous layers were washed
with a third portion of MTBE (100 mi}. The third MBTE phase was washed with water {25
ml}). The aqueous layers were again combined (~250 mi, pH ~4, by pH paper).

[0563] The product was collected by lyophilization. 11.5 g white solid was
obtained. This material is extremely hygroscopic, so best handled under nitrogen. The produet

was confirmed by LCMS.
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[68504] The prepared OG1546 was then reacted with OG1563 to yield 0G1784 (as
depicted in FIG. 6},

[0505] Ina 250 mi flask under mitrogen equipped with a stir bar was added OG1546
{(hygroscopic, 9.0 g}, followed by N, N-dimethylformamide (110 ml}). The mixture was stirred
at room temperature until all $G1546 dissolved (about 15 minutes), then OG1563 (29.9 g} was
added, and the mixture stirred a further 3 minutes until the O(G1563 had also been dissolved.
The resulting solution was cooled in an ice bath, and N N-dusopropylethylamine (37.6 mi) was
added over 3 minutes, followed by propylphosphonic anhydride (T3P}, 30% in ethyl acetate
(34.5 ml) dropwise over 5 minutes (T3P addition is exothermic). After T3P addition was
complete, the flask was removed from the cooling bath and allowed to reach room temperature.
Samples were then taken at 3 minute intervals for LCMS analysis. The reaction showed very
light yellow/tan color.

[0506] After 20 minutes the reaction was cooled again in an ice bath and 5 mi water
added. The mixture was then removed from the cooling bath and a further 50 ml water portion
added, followed by 50 mi 0.5 M citric acid then sopropylacetate (300 mi}. The nuxture was
partitioned. The agueous phase (~300 ml) was extracted with additional isopropyl acetate (150
ml}. The aqueous phase was AQ1T for HPLC test. The combined organics were washed with
aqueous citrie acid (115 ml, 65 mM, which was the mixture of 15 ml of 0.5 M citric acid plus
100 mi water), and the aqueous phase was AQ2 {(pH~3). The organic phase was washed with
water/saturated sodium chloride (100 mb/25 ml}, and the aquecus phase was AQ3 (pH~3}. The
organic phase was finally washed with saturated sodiom chloride (100 mi}, and the aqueous
phase was AQ4. None of the AQ fractions contained any significant product (data not
provided}. The organic phase confirmed the product via LCMS. The product was dried over
sodium sulfate (80 g}, filtered and rinsed with 1sopropyl acetate {75 ml), and concentrated on
a rotary evaporator to g tan ol (33.2 g). The crude was stored overnight under nitrogen.

[6567] The next day the crude was allowed to come to room temperature, then
dissolved in acetonstrile/water {406 ml/12 mi) and filtered using an HPLC filter disk (Cole-
Parmer PTFE 0.2 um, product number 02915-20). The filtrate was split into three equal
portions and purified in three runs.

[8508] The filtrate was loaded onto a RediSep R Gold C18 column (275 g, SN 69-

2203-339, Lot# 24126-611Y) equilibrated with 50% acetonstrile/water. The material was
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eluted at 100 mi/min using the following gradient (solvent A: water, solvent B: acetonitrile).
Al the relevant fractions were checked by HPLC. The fractions adjudged to be pure encugh
were pooled (from all three runs) and concentrated (bath temperature kept at about 20°C) on
rotovap, then partitioned between dichloromethane (100 mi} and water (5 miy/saturated sodium
chioride (25 mi}. The aqueous was extracted twice more with dichloromethane (2 x 30 mi}.
The combined organics were dried over sodium sulfate (35 g}, filtered, rinsed with DCM (30
ml}, and concentrated. The product and purity were confirmed by LCMS methods. The

isolated vield and the purity of the RS172 and RS228 lots are shown in Table 2.1,

TABLEZ2 1
0G1784 ot R5172 R5228
QG1546 used 53¢ 9.0g
0G1563 used 178¢g 288¢
isolated visld 53% 58%
Purity {ala 210 nm} 99.3% 100.0%

[B8509] Next (¥G1405 was prepared from O0G1784 as depicted in FIG. 7. Ina 500
mi round bottom flask equipped with a magnetic stir bar was added OG1784(20.9 g}, followed
by dichloromethane (50 mi} then iniflaoroacetic acid (20 ). The mixture was stirred at room
temperature and HPLC analysis showed complete deprotection in 23 minutes. The mixture
was concentrated on a rotary evaporator, redissolved in dichloromethane (25 ml) and re-
concentrated, then redissolved in acetonitrile {25 ml) and re-concentrated. The product was
confirmed by LCMS. The material from above (0G1405, 34.5 ¢, assume 21.0 g as quantitative
yield} was used as a crude oil in the next step. No purnification is needed.

(855 0] Next, OG1405 was reacted with OG1402 to prepare OG1785 as set forth in
FIG. 8. Ina 500 mi flask under nitrogen equipped with a stir bar was placed 0G1402 (5.5 g},
followed by acetonitrile (70 mi), then N, N-duisopropylethylamine (26.3 ml} and T3P solution
{see above} (7. 9 ml). The solution was stirred at room temperature for 30 minutes, then cooled
in an ice water bath and a solution of OG1405 {crude ot from above, 34 5 g) in acetoniirile
(70 ml} added. The muxture was warmed fo room temperature. After 20 minutes the reaction

was cooled in an ice water bath and guenched with water (§ mi). The muotture was then
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concentrated under vacuum using a rotary evaporator to half volume. Samples were taken for
LOMS.

(0511 More water {50 ml}, followed by 0.5 M citric acid {75 mi} and isopropy!
acetate {175 mi} was added. The mixture was partitioned in 5 minutes. The agueous was
extracted with additional isopropyl acetate (SOmL). The combined organics were washed with
aqueous citric acid (0.13 M, 30 ml, consist of 10 ml of 0.5 M citric acid and 20 ml water). The
organics were then washed with the mixture of saturated sodiam chioride (25 ml) and water
{25 ml), then finally washed with the saturated sodium chioride (23 ml). They were then dried
over sodium sulfate (124 ¢), filtered and rinsed with isopropyl acetate (30 ml), and
concentrated under rotary evaporator to a tan ol (27.3 ¢). Samples were taken for LCMS
analysis.

[0512) The 01l was dissolved in acetontirile/water {(3:1, 15 ml/Sml}, filtered through
an HPLC filter disk {Cole-Parmer PTFE membrane 0.2 um, product number 02915-20) and
split into three equal portions, each of which were individually purified as follows.

[68513] Portions were loaded onto Redi-Sep Gold C18 column (275 g, SN — 69-
2203-339, Lot 241234-611W) equilibrated at 50% solvent B (acetonurile)/50% solvent A
{water). The material was then purified by reverse phase HPLC with a solvent A: water/solvent
B acetondrile gradient.  Appropriate fractions were pooled and partitioned between
dichloromethane {150 ml) and water {5 ml)/saturated sodium chlotide (25 mi}. The aqueous
was extracted twice with dichloromethane (2 x 50 ml}. Combined organics were dried over
sodium sulfate (60g), filtered and rinsed with dichloromethane (40 ml) and concentrated.
Structure and purity were confirmed by various analviics including LCMS: OG1785 was
isolated as a foamy solid (R5329, 19.0 g, 83% vield, 95.1% purity (8/a 210 nm), stored under
nitrogen at 4°C.

[8514] Next, the teri-butyloxyearbonyl protecting group on OG1785 was removed
using trifhuorcacetic acid (TFA) to produce OG1786 as depicted n FIG. 9.

Example 3. Svynthesss of Polvmer OG1801

[0515] Polymer QG1801 1s made first from the imtiator 0G1786. OG1801 has an

amine functionality, which is more stable {than maleimide} during polymer synthesis. To
synthesize polymer 0G1801, a modified version of ATRP 1s used wherein the copper species

{Cu(l)} is generated in situ by adding metallic copper to Cu (I1). Starting matenals and reagents
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needed in the reaction are calculated based on batch input of the monomer (HEMA-PC) 0G47,
as well as the targeted molecular weight (MW).

[8516] Weighed 50 g monomer OG47 in glove box and added 200 mL of degassed
FtOH to dissolve the monomer at room temperature; sampled for monomer concentration {est.
Weighed Cu (i1}, Bpy, Cu(() in a 500 mL flask; purged with Argon, while adding monomer
solution to the flask; sealed the flask with stopper and vacuumed for 25 min until no bubbles.
The reaction changed color gradually from light green to dark green, then to hight brown;
weighed ~200 mg of initiator OG1786 in glove box, and dissolved in ~2000 ul. of DMF under
room temperature to make 100 mg/mb stock solution; sampled for mitiator concentration and
purity test; added the initiator solution to the flask under Argon. The reaction solution became
dark brown and started thickening over time; sealed the system and let the reaction occur over
2 days.

105171 OG1801 was then prepared for addition of the maleimide and catalyst
{copper) was removed as follows: A prepacked RediSep® Rf normal phase silica column is
used to remove the catalyst. The size of the column is chosen based on the copper amount in
the reaction nuxture. For instance, a 330 g column {Cat. # 69-2203-330, Column size 330g,
CV=443 mL} was used for a 50 g batch of OG1801. Teflon tubing 13 used for all the connection
as EtOH 1s the elute solvent.

[0518] After copper removal, all the fractions were transferred to a round bottom
flask in batches, and evaporated the EtOH by rotary evaporator at 45-50 °C at reduced pressure
o dryness. In this step, EtOH volume coliected from condensation was monitored to make
sare EtOH removal was > 90%. The polymer was dissolved in 250 mL of WFI and filtered
using a 0.2 um filier. It resulied i a clear to light vellow polymer solation at ~150 mg/mL.
The solution could be stored at 2-8 °C ap to 3 months before use.

Example 4 Svnthesis of Polymer OGI1802

[0519] Starting materials and reagents needed in the reaction are calculated based
on batch input of OG1801. The linker is 3-maleimidopropionic acid, NHS ester. Added 30 ml
of 0.5 M sodium phosphate (in WFL pH 8) to 50 g polymer solution (~150 mg/mb). Let stir
for 1 min; pH was 8.0 by pH paper. Weighed 204.8 mg of linker and dissolved in DMF 4.1
mb to make 50 mg/mL siock sin. Added linker solution dropwise 815 ulL per minute to the

polymer sln with strong stirring. Took 5 min to added 4095 uL of hinker solution. Reacted at
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room temperature for 30 min. Quenched reaction with 20 mb of 5% acetic acid to achieve a
final pH of 5. Filtered the solution using 1L vacuum filter (0.2 um).

{8526 OG1802 (see FIG. 10) is then purified as follows: Millipore TFF cassettes
are used for polymer purification in aqueous system. Started with concenirating the polymer
solution to 250 mL (~ 200 mg/mL}. Added the fresh WFI from reservoir and adjusted the flow
rate of the fresh WF1 feed to the same as the permeate {~ 2mL/min}. The UF/DF was set up at
2-8°C overnight. Typically 2.5 L of WF1 was used {10x volume ratio to the polymer solution}.
A sample of retentate was collected for purity test. The targeted purity was > 98%. Filtered
the polymer solution by 0.2 uM 1L filter bottle. The polymer solution could be stored at 2-8
°C for up to 3 months before conjugation.

Example 5. Alternative Phosphorvicholine Polvmers

(0521 A HEA-PC polymer was synthesized as described below. HEA-PC (2-

(acryloyloxylethyl-2-(trimethylammonium)ethyl phosphate), which is an acrylate as opposed

1o the methacrylate HEMA-PC described above, has the following structure:

. 0/ P .
HaG™ N 407 eys
\g;’%:} o TR
BEA-PC

[8522] HEA-PC was polymerized to the iutiator shown 1o Example | as compound

L.
TABLE 51
Reactant Name Amount MW
Initiator Compound L {ses above) 1.85 mg 250585
Monomer HEA-PC 0.461¢g 28124
Catalyst Cu {l) Bromide 1.2 mg 143.45
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Reactant Name Amount e

Ligand Tris [2-(dimethylamino)ethyllamins 2.73mg 230.3%
{MeBTREN)

Solvent A N,N-Dimethylformamide {DMF) 21.85 4 73.09

Solvent B Water 0.7 ml 18.62

Solvent C Methanol 0.7 ml 32.04

[8523] Prepared a stock solution of jnitiator at 200mg/ml by dissolving 2.2 mg of
wutiator 10 1 ul of dry DMF and a 200mg/mi solution of higand by dissolving 4.6 mg of
MeoTREN i 23 uLl of dry DMF. Dispense 8.25 ul of the stock solution of imtiator and 13.6
ul of the higand mto a tube. Degas at -78°C for § mn then refill with Argon and add 1.2 mg
of CuBr. Degas and refill with Argon. Add a stock solution of HEA-PC i methanol (weigh
out (.461 g of HEA-PC and dissolve it in 0.5 mL of methanol} (o the solution inside the reactor
at -78°C. Rinse the vial with 200 ul of methanol and add it 1nside the reactor at -78°C and then
(0.5 mL of distilled water then another 200 ul of water. Degas thoroughly untii no bubbling 18
seen and all heterogeneity disappears (solid particulates dissolve or disappear). Refill with 4
psi of Argon and let the reaction proceed at RT for an hour. The reaction was already viscous.
The reaction was allowed to proceed for about one hour. A solution of bipyriding 1n methanol
{Smg in 0.5ul} was added.  Another 2-3 ml of methanol was added and the catalyst was
aliowed to oxidize overnight at 4°C. Conversion determined by TH NMR was estimated to be
94%.

[8524] The next day the polymer was dialyzed and subjected to SEC/MALS
analysis using Shodex SBSO6M HQ column {7.8x300mm) in Ix PBS pH 7.4 at Iml/min,
giving a PDI of 1.157, Mn of 723.5 kDa, Mp of 8204 kDa and Mw of 837.2 kDa (before
dialysis PO 15 1.12, Mn = 695 kDa, Mp = 778 kDa). Next a meleimide functionality was
added to the polymer so that it could be conjugate to a protein.

[8525] Next, the maleimide Mal-PEG4-PFP (see Example 1 above} ester was
snapped on to the HEA-PC polymer as shown in Example 1. The resulting maleimide
functionalized HEA-PC polymer can then be conjugated to sulfhydryl groups as discussed

herein for HEMA-PC polymers.
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[0526] An acrylamide PC polymer was alse made using the monomer 2-

{acrylamyliethyl-2-(trimethylammoniomjethyl phosphate (Am-PC), having the following

structure:
S 3% "\
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(6827} The Am-PC was used for polymerization employing a 3 arm mitiator {a
TFA salt) having the structure:
CH3
a3
0 A B
L G HG
: S o™ el K
r F Y - N N TN TN N
¢ H
S VAN §
-~ S [Riap! {3
SC‘“’ Y !

<
m b
< j’ €2
e .,
"> ~,

[08528] The synthesis of the Am-PC polymer was conducted as follows:

TABLES2

Reactant Namefldentity Amount e

initiator 3-arm initiator (ses above) 2.2 mg §85.35
Monomer Am-PC 05¢ 280.26
Catalyst (1) Copper {1} Bromide 1 mg 143.45
Catalyst {Ih) Copper (I} Bromide 0.2my 223.35
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Reactant Name/ldentity Amount MW

Ligand Tris[2-<{dimethylaminc)ethyllamins 3.94 g 230.39
{MeSTREN)

Solvent A N,N-Dimethylformamide (DMF) 317 73.09

Solvent B Water 1 mi 18.02

Solvent C Methanol 1 mi 32.04

[0529] A stock solution of ligand at 200mg/m1, was prepared by dissolving 9 g
of MeSTREN mn 45ul. of dry DMF. Add 19.7uL. of the stock solution to a reaction vessel.
Prepare a stock solution of intiator at 200mg/ml by dissolving 6.5 mg of material in 32.Sul.
of DM, Add 11uL of the mitiator stock solution to the Higand from above. Degas for 5 ron.
Add 1 rog of CaBr. Prepared a stock solution of CuBrz at 200mg/mL by dissolving dmg CubBrz
n 20 pb, of DMF.  Add 0.5g of monomer {AmP(C) to | ml of methanol (slow
dissolution/viscous solution), followed by lul. of the stock sohution of CuBra.  Add the
monomer solation dropwise to the reaction mixture above. Rinse with 1 mi. of water. Degas
the reaction mixture thoroughly {freeze~-thaw}. Let the reaction proceed for 24 hours.

[68530] Afterwards the Am-PC polymer may be dialyzed. The molecular weight of
the above polymer was determined by SEC/MALS: Mn 1s 215kDa, Mp: 250kDa, PDEis 1.17.
Conversion was estimated by 1H NMR to be 94%. A maleimide functionality can be added to
the Am-PC polymer as discussed above for HEMA-PC and HEA-PC  Maleimide
functionalized Am-PC polymer can be conjugated to a protein as described above.

Example 6. Reverse Ellman’s Assay for Caleulating Free Maleimide in a Compound

[0531] After addition of the maletmide functionality to polymer OG1801 to form
OG1802 (see above), an Ellman’s assay was used to determine the amount of functional
maleimide {i.e. conjugatable) in a sample. Thiol converted Ellman’s reagent (DTNB} to TNB-
then to TNB2- in water at neutral and alkaline pH, which gave off a vellow color {measured at
412nm). A standard curve was established with cysteine. Since the maleinide reacts with
thiol, this assay measured the thiol (cysteine) left. The inhibition was calculated as the {original
thiol — thiol left after maleimide polvmer addition)/ (original thiol) and is expressed as a

percentage.
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[68532] Reagents Emploved in Assay: A standard curve was preparaed using the
cysteine from 62.5pM to 2uM. Polymer stock solutions were prepared by dissolving the
powder in 1xPBS pH7 4 (reaction buffer) and mixing thoroughly. An equal molar of polymer
and cysteine solutions were mixed and allowed to react at 27°C for 30 minutes. The 150uM
of DTNB solution was added into the cysteine standards and polymer/cysteine reactions and
the color was developed at 27°C for 5 minutes. OD at 412nm was read on the Spectramax
plate reader and percent inhibition was calculated with the Softmax Pro software and the
cysteine standard curve.

Example 7. Protein Sequence of antibody (0G1950) comprising an anti-VEGFE-A antibody

heavy cham with an £443C (EU numbering, or 449C in SEQ 1D NO: 1) mutaticn and an anti-
VEGFA-antibody light chain

[0833] An anti-VEGF-A antibody with an L443C (EU numbering) mutation
having the sequence set forth below in SEQ 1D NO: 1 (FIG. 12) (heavy chain) was cloned. An
anti-VEGF-A antibody light chain having the sequence set forth in SEQ 1D NO: 2 (FIG. 13)

below was cloned.

Example 8a. Purification and Decapping of OG1956

[0534] The OGI930 heavy and light chains may be cloned mio expression
plasmids and transfected into CHO cells. Cells can be grown up i appropriate media and
harvested. OG1950 may be purified using techniques described above. The OG1950 cysteine
at position 443 (1.443C (EU numbering)}} residue 18 typically “capped” or oxidized by
chemicals in the cell culiure media and 1s not available for conjugation. In this regard, purified
OG1950 may be subjected to a decapping (i.e. reducing) procedure to remove the cap and
enabie the free (1.e. those not involved m Cys-Cys disulfide bonds) cysteme residue to be
conjugated to the maleinnde functionality of a polymer. Decapping may be done by mixing
purified OG1950 protem with a 30x molar excess for 1 hour at 25°C of the reducing agent
TCEP (3,3,3"-Phosphanetniyltripropanoic acid).  The reduction reaction with TCEP may be
monitored by SBS-PAGE. Following denaturation, the OG1950 protein may be washed by
TFF using a Pellion XL Ultrafiltration Cassette with 20mM Tris pH7.5, 150mM NaCl, 8. 5mM
TCEP buffer to remove the cap. The TCEP reagent may then be removed in the same TFF
setup with 20mM Tris pH7.5, 150mM NaCl. Reduced (0G1950 may then be allowed to refold

using air (ambient oxygen} which again is followed by SDS-PAGE as an assay.
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Example 8b. Purification and Decapping of 0G1950

[08535] The OGI950 heavy and light chains may be cloned into expression
plasmids and transfected into CHO cellis. Cells can be grown up in appropriate media and
harvested. OG1950 may be purified using techniques described above. The OG1950 cysteine
at position 443 (1.443C (EU numbering)}} residue is typically “capped” or oxadized by
chemicals in the cell culture media and is not available for conjugation. In this recard, purified
OG1950 may be subjected to a decapping (1.e reducing) procedure to remove the cap and
enable the free {1.e. those not involved in Cys-Cys disulfide bonds) cysteine residue to be
conjugated to the maleinude functionality of a polymer. Decapping may be done by mixing
purified OG1950 protein with a 30x molar excess for 1 hour at 25°C of the reducing agent
TCEP (3,3",3"-Phosphanetrivitripropanoic acid). The reduction reaction with TCEP may be
montitored by SDS-PAGE. Following reduction, the OG1950 protemn can be washed by TFF
using a Pellicon XL Ultrafiltration Cassette with 30 kDa MWCO membrane from Millipore
with 20mM Tris pH 7.3, 130mM Na(l, 0.5mM TCEP buffer to remove the cap and the excess
TCEP by using the same buffer without TCEP. Reduced OG1950 can then be aliowed to
reoxidize using DHAA at arobient temperature for 1 hour followed by TFF for removal of
DHAA to form reoxidized decapped OG1950. The decapping status is montored by SDS-
PAGE assay.

Example 9. Comugation of OG1950 to MPC Polvmer

[0536] Reoxidized decapped OGI1950 may then be conjugated to polymer
OGI802. An excess of OG1802 15 used {at least Tx molar excess}). Conjugation can be
monitored by SDS-PAGE or Cation-exchange chromatography (CEX-HPLC) and driven to
near completion. OG1953 comjugate may be purified via cation exchanger chromatography
and buffer exchanged into the formulation buffer by TFF. OG1953 conjugate may be purified
chromatographically as described above.

{05371 Conjugation efficiency is monitored with CEX-HPLC as follows. OG1950
and OG1953 conjugate at pH 5 are protonated and bound to a CEX column. The polymer
shuelds the protein charge and results in weaker binding to CEX as compared to the
unconjugated OG1950 protein and elutes at a lower conductivity, On the other hand, the

(G802 polymer is net charge neutral and 8 not bound to the column. Reduction of the
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OG1950 protein peak and OG1802 polymer peak with the appearance and increase in the
comjugate peak indicates conjugation. Near complete absence of the (1950 peak indicates a
quantitative conjugation event.
Example 10, 0G1956 SPR Binding Kinetics

[0538] This Example illustrates binding of OG1950 to VEGF-165 in single cycle

kinetics BiAcore™ experiment.

[6539] SPR mteraction analysis of OG1950 to human VEGF-165 was performed
ona BlAcore™ T200 system (GE Healthcare) equipped with a protein A chip (GE Healtheare).
A single-cycle kinetics method was implemented. Antibody was captured at 25 pg/mb in
HBS-EP" buffer (0.01 M 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid, 0.15 M sodium
chloride, and 0.05% polysorbate 20} with a pulse of 25 s at a flow rate of 10 ul/min
Subsequently, recombinant human VEGF-16S (R&D Systems) was applied at various
concentrations with a pulse of 60 s at a flow rate of 30 ul/min and a final dissociation time of
1000 5. The experiment was carried out at 25°C. The surface was regenerated with 10 mM
glycine pH 1.7 for | min at a flow rate of S0uL/roin. Binding kinetics analysis was performed
using the Biacore T200 evaluation software with responses globally fit to a 101 interaction,
Results are sumunarized in Table 101 and FIG. 21,

TABLE 101, BINDING KINETICS OF OG1950 TO VEGF-165

ka (1/Ms) kd (1/s) KD

0G1950 3.35E+05 8.776-08 2.02E-13

OG1950 extubits <1 pM KD 1n a 1:1 binding fit model {beyond instrument sensitivity).

Example 11 - Conjyeation and purification of OGI953 uysine cation  exchanser

chromatography

{0540 QG 1958 protein expression and protein preparation. OG1950 protein
was expressed in mammalian GSCHOK!1 expression system followed by purification using a
Protein A affinity column. The purity of the Protein A column purified OG1950 was over 90%
based on size exclusion chromatography and SDS-PAGE. The engineered specific cysteine
residue of OG1950 was available for thiol conjugation to the OG1802 biopolymer. The thiol

reacting chemical group of OG1802 was to react to form stable covalent linkage, which forms

-239-



WO 2024/254281 PCT/US2024/032770

the OG1953 bioconjugate. To accomplish this, 1 mg of OG1950 was fully reduced with Tris-
{2-Carboxyethylphosphine, Hydrochloride (TCEP) reducing agent followed by remeoval of
TCEP via buffer exchange using a 30KDa spin concentrator. The fully reduced OG1950
protein was then allowed to reoxidize to ensure all expected protein disulfide linkage was
formed except the engineered cysteine residue {(decap QG 1958), which remained in a reduced
form for conjugation to the biopolymer via thiol specific conjugation chemistry.

[0541] Conjugation reaction: The conjugation reactions were performed by
mixing 100ug of decap OG1950 with 15x molar excess of OG1802 biopolymer with final
protein concentration at 2 mg/mb. in Tris buffer (20mM Tris, 100mM NaCl, pH 7.5}, Various
additives were evaluated in different conjugation reactions as shown in Table 11.1. in order to
compare their impact on the comjugation efficiency. Al reactions were set up 1 a fixed volume
and incubated at 4°C for 20 hours. Table 11.1 and Figure 19 shows 1on Exchanger analysis
{AZ280 absorbance) and fractionation of the conjugation reactions A through G Reaction A
contained buffer only; reaction B contained OG1950 antibody only; reaction C contained
OG1950 antibody + OG1802 polymer; reaction B contained OG1950 antibody + OG1802
polyvmer + sucrose; reaction E contained OG1950 antibody + OG1802 polymer + trehalose;
reaction F contamed OGI950 antibody + OGIR02 polvmer + glutamic acid; reaction G
contarned OG1950 antibody + OG1802 polymer + aspartic acid. Reactions B-G were started
with 100ug OGI950 protein mput with a fixed total reaction volume. Upon reaction
completion, equal volumes of B-G reactions were injected for IEX analysis. The conjugation
efficiency comparison is shown in Figure 19, Peak 1(P1) represents the excess biopolymer
(OG1802) that was not conjugated to the protein and unable to bind to the 1on exchanger
colummn and therefore eluted a3 unbound fraction n each reaction; Peal 2 {P2) represents the
antibody polymer bioconjugate i each reaction; Peak 3 (P3) represents the free antibody that
was not comjugated to the polymer in each reaction.

TABLE 111

(P2 ) Conjugation
Samples 0G1953 Conjugate | 0G1950 Protain efficiency
{Au x Second) (AU x Second) | P2[P] of B}

A | Buffer blank injection NA NA NA
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B | OG1950 profein control 8 410129 NA
€ 1061950 +0G1802 biopolymer 37334 125884 9%
D | C+Sucrose 188064 11035¢ 48%
E |G +Trehalose 202882 138313 49%
F 1 C+Glutamic acid 30401 220577 7%
G | C +Aspartic acid 29054 175266 %

[8542] As can be seen from the results above, various excipients allowed for
significantly higher conjugation efficiency.  Without jntending to be limited by theory, such
excipients which assist 10 maintaining the solubility of the ingredients help the comjugation
efficiency.

[0543] Cation exchanger analysis of the OG1953 conjugation reaction: Upon
conjugation reaction completion, Sul of each reaction nuxture was diluted 3-fold with a column
equilibration butfer (20mM sodium acetate pH 3.5) for cation exchanger chromatography
(IEX) analysis and separation using a Shodex SP-825 HPLC column. [EX was performed
under bind and elotion mode where the reaction mixture was first diluted to lower the salt
concentration so both conjugate and unreacted protein would bind to the column, followed by
a salt gradient elution where increasing NaCl concentration resulted 1in elution of the conjugate
{0G1953) and unconjugated free protemn (OG1950) at different retention times due to the
differential charge variation. IEX analysis results, as shown in Figure 19 show that the
OG1953 conjugate {peak P2} separated very well from the unreacted free polymer {3G1802)
as shown in peak P1 and unreacted free protein (0G1950) as shown in P3.

{6544] Seale up purification of the G 1953 conjugate: Conjugation reactions D
and B were pooled and further separated with the IEX where the conjugate Peak ($2} eluted

fractions were collected and concentrated for activity analysis.

-241-



WO 2024/254281 PCT/US2024/032770

Example 12 - Effect of anti-VEGE Molecules on Biotin-VEGFE Bindine to VEGFR using
[8545] The abilities of 0G1950, GG1953 and other anti- VEGE molecules to inhibit
binding of Biotin-VEGF-165 to VEGFR were tested on an ELISA assay. 96 well ELISA plates

were coated with Tug/mb recombinant VEGF R1-Fc protein (R&D systems part# 321-FL-
050). Plates were Incubated o/n at RT. Plates were then washed and blocked with blocking
buffer (1% BSA (Sigma Aldrich, Product # A7906, heat shock fraction, pH 7, 298%) in Ix
PBS, pH7. 4) for >= 90 nun with gentle shaking 3-fold dilution series of test samples were
made. Starting from 400nM samples were mixed with biotin-VEGE (R&D systems, part #
custom06). The final concentration of biotin-VEGF  was dng/mb (100pM)}.  The top
concentration of sample dilution series was 85ug/mL.  After dilutions were made, samples
were incubated at RT for >=30min and then washed 3x. After washing, 100ul of the
sample/biotin-VEGF mixiure was transferred to each well. Plates were incubated for >=90
min at RT with gentle shaking. After mcubation 100ul of the 1:1500 diluted SA-HRP (R&D
systems, part# A7906) was added to each well. Incubated plates were protected from light for
approximately 20 min. Plates were then washed 3x. After washing 100ul TMI substrate
(R&D systems, part #DY998) was added. Plates were incubated and protected from hight for
approximately 30 mn. Color development was mounttored. Color development was stopped by
adding 50ul of stop solution.  Plates were read at 450nm. Results are shown in FIG. 20
[0546] These results show that the OG1953 antibody/conjugate reached 3 higher
maximal mhibition of Blotin-VEGF binding to VEGFR when compared to OG1950 (the
uncomjugated  antibody) as well as  the commercially available VEGF  wnhubitors
Lucentis®((rantbizumab) and Avastin®(bevacizamab). In a typical VEGF higand VEGF
receptor binding assay, addition of OG1953 results in inhubition 97-98% of VEGF higand
binding to the VEGF receptor. This 1s compared to adding OG1950, which resulis i inhibition
of 75-87% of VEGF hgand/receptor binding and adding Lucentis®{raribizumab) or
Avastin®(bevacizumab}, gach of which only resulis in inhibition of 68-78% of VEGF
ligand/receptor binding.  Furthermore, previous studies have shown that adding either
0G1950, Lucentis®(ranibizumab), or Avastin®(bevacizumab) at concentrations of 400nM

does not result 1n 100% inhibition of binding of the VEGF ligand to the VEGF receptor.
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[0547] FIG. 20 also shows that the other antibody conpugate anti-VEGF Bio
Conjugate {anti-YEGF BC) reached a higher maximal inhibition of binding of VEGF to the
VEGF receptor when compared to the antibody alone {anti-VEGF). Together these results
show that (i} the OG1953 antibody conjugate 13 more effective at inhibiting VEGF ligand
binding to the VEGHF receptor when compared to currently available VEGE mhibitors and (it}
conjugating YVEGF antibodies at a site ouiside of the region of the active site can result
increased inhibition of VEGF ligand binding to the VEGF receptor.

[8548] in some embodiments, provided herein are anti-VEGF antibody conjugates
that display a supertor {or at least equal} level of blocking ability, as compared to the anti-
VEGF antibody alone.

Example 13 - Method of determining binding of OGI938 to Fe ganung receptor { and Hia

[0549] Binding kinetics experiments were performed at 25°C using a BlAcore
T200. An anti-his antibody was immobilized on a CMS5 chip. Histidine-tagged FoyRI and
FeoyRIla at a concentration of 0.5ug/mb prepared in HBS-EP buffer {(0.01M HEPES pH7 4,
0.1SM NaCl, 3mM EDTA, 0.005% Tween-20) were mjected independently for 60-s using a
flow rate of Spl/min m the active flow cell only. Antibody candidate and
Avastin®(bevacizumab}, used as a positive control, were then iyected over the reference and
active flow cell using 60-s wjections at 30uL/ml., applying single-cycle lanetics method.
Antibody concentrations in the range of 6.48 to 300nM were used for FoyRI and 7.8nM to
2000nM for FeyRilla. Following each run, flow cells were regenerated with a 60s mjection of
10mM glycine pH 1.7 using a flow-rate of 30u/mi. Data was double referenced, using
subtraction of both reference flow cell and blank cycles. Analysis was performed using BIA
evaluation software. Results are shown i Figures 22 and 23, Results show that OG1950
showed no sigmficant binding to either Fc gamma receptor I and 1Ha in this assay.

Example 14 - Method of determining binding of GG 1956 to human complement protein Cly

[0550] Complement engagement liabilities were assessed by Clg ELISA binding.
The antibody panel was titrated 1.2 from a top concentration of 10ug/mbl in IxPBS for
overnight coating at 4C. Plates were then blocked After a 2 hour blocking step 1 1%BSA.
Purified human Clq was then applied at Sug/mb in 1% BSA for 2 hours at room temperature
followed by detection with HRP-conjugated anti-human Clg antibody and TMB development.

Results are shown in figure 24. Results show that Clg has more binding affimity for
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Avasiin®(bevacizumalby) relative to OG1950 at anttbody concenirations between 10 ug/mb and
0.625 ug/mL.

[8551] in some embodiments, OG1950 has less than 10% of the binding of that of
Avastin, In some embodiments, OGI195C has less binding to Clg than
Avastin®(bevacizomalb).

FExample 135 — Effect of anti-VEGE Agents o VEGF stimulated HRMVEC Profiferation

(685521 Human retinal microvascular endothelial cell (HuRMVEC) proliferation
assays were performed as follows: cells were maintained in CSC complete medium {cell
systems, #42Z.0-500} supplemented with 2% of CultureBoost (cell systems, #4CB-500) and
0.2% of Bac-off {cell systems, #47.0-643). seeded in 96-well plates in assay medium {(serum
free medium {cell systems, #423-500-8) with 5% FBS) at density of 10,000 cells per well.
VEGF intubitors were first added at the indicated concentrations to each well. Thirty minutes
later, VEGF 1653 (R&D systems, #293-VE-S00/CF) was added to a final conceniration of
1.3nM. After 3 days, cells were incubated with WST-1 cell proliferation assay reagent and
read at OD450nM.

[8553] Results demonstrated that two 1ndependent preps of OG1953 (OG1933A
and OG19538) both show potent inhibition fo the HuRNVEC proliferation. Both maxamal
nhibition and IC30 of OG1953 1s comparable to that of antibody alone OG1950 in this assay.
Maximal inhibition of OG1953 15 also significantly better than that of Avastin®{bevacizumab)
and Eylea®{aflibercept). The results (includimg ICS50 values and ther comparnison with
Lucentis®(rambizumab), Eylea®{aflibercept), and Avastin®{bevacizumab}} are shown
Fids 25,

Example 16 - Single Cvele Kimmeties (SCK) of VEGY Binding to Anti-VEGE Acents captured

on a Protein A Chip at 25 Degrees

[0584] Binding kinetics was performed at 25°C using a BlAcore T200 on
Avastin®{bevacizamab), OG1950 and OG1953. Briefly, anti-VEGF agents were captured on
a Protein A chip {GE). Tug/ml OG1956 and Avastin®(bevacizumal) were flowed at 25ul/min
for 2 nuns. 10ug/mi OG1953 was flowed at 10uls/min for 10muns. VEGF (recombinant; R&D
systems) was flowed over captured antibodies for 240 seconds contact time each at 0.56nM,
1.67nM, SnM, 15nM, and 45nM for single cyele kingtics, and dissociated for 30 munutes.

Analysis was performed using BiaEvaluation software (GE). All sensorgrams were double
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[8558] Protein 1s known to carry net surface charge that helps protein solubility in

aqueous solution. The amino acids are referred to as hydrophilic amino acids which include
arginine, lysine, aspartic acid, and glutamic acid. At neutral pH 7 the side chains of these
amino actds carry charges—positive for arginine and lysine, negative for aspartic acid, and
glutamic acid. Altering the solution pH could modulate the intrinsic protein solubility which
is therefore in some of the troubleshoot experiments mentioned above such as (2) this approach
was applied. In theory, proteins solubility in aqueous solution differs depending on the level
of hydrophobic or hydrophilic properties of the surface. Proteins with surfaces that have
greater hydrephobic properties will readily precipitate. The addition of 1ons {e.g., NaCl or
other salt) creates an eleciron shielding effect that nullifies some activity between water
particles and the protein, reducing solubility as the proteins bind with each other and begin to
aggrepate. In the current situation, it was hypothesized that the biopolymer directly or
mdirectly modulates the protein surface charge and/or exposed surfaces and/or adjacent water
meroenvitonment in a manner that allows and/or promotes intermolecular hydrophobic
mteractions which can result in protein precipitation,

[0559] Next, to determune (1} the stability of OGISSODECAP, (2) the stability of
OG1950PUR with biopolymer in the formulation, and (3) the stability of OGI950PUR muxed
m OG1953, the following expeniment was conducted, and the results are shown m Figure 28.

[68560] The experiment was performed as shown below:

1. Prepare 50ml OG1953 formulation buffer stock solution (12.5mM sodium
phosphate pH 6.5, 0.025% PS20) and sterile filtered with a 0. Zum filter.
2. 3mL of OGI9SODECAP RI2208B was concentrated using Vivaspin 2,
30kBa MWCO, from 135.64mg/mL to ~S0mg/mL (= ~930ul}.
2a. The concentrated OGI950DECAP RI12208D solution was sterile
filtered with 0. 2um filter.
2b. The protein concentration of the concentrated and sterile filtered
OGI9S0DECAP R12208D solution was measured.
3. 0.5mL of OGI950PUR RI2208 was concentrated using Vivaspin 500,
30kDa MWCQ, from 50mg/mL to ~150mg/mb (= ~160ul).
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3a. The concentrated OGI950PUR R12208C solution was sterile
filtered with a 0. 2pm filter.

3b. The protein concentration of the concentrated and sterile filtered
OGI950PUR R12208C solution was measured.
4. Table 17.1 shows the reagents used in this example. Reactions were set up

according to Tables 17.2.

5.In a BioSafety laminar flow hood, retrieve 8 clean 1.5ml screwcap eppendorf
tubes and set on a tube rack. In reference to Table 2 for the required volume of each
reagent for each reaction, use a positive displacement pipeitor fitted with pipet tip,
aliguot either the OG1801 polymer stock solution or OG1953DP as shown in Reagents
table below {Table 17.1) imnto the corresponding Rxn# vial, then add the formulation
buffer stock and the volume of WFI needed, and lastly add slowly the OG1950 stock
solution into the reaction mixture. Due to the viscous nature of each reaction, each
reaction was prepared carefully and individually.

[6561] For an inyectable eve medicine, the injectable volume can be hmited to 50-
100ul per dose per eve. Delivering a Smg dose per eve per dosing (at 100ul) based on the anti-
VEGFR antibody (OG1950) will require a 30mg/ml combined protein formulation. Fora 15%
free protein formulation, the OG1953 will be lowered from a 50mg/ml conjugate-only
formulation to 42, 5mg/ml 10 order to make room for 7.5mg/ml free protein (15%).

[0562] ((G19353-conpugate stock solution or OGI953DP at 50mg/mi based on the
protein motety contamed about 300mg/mi GG1802 polymer n the formulation, this was a
clear, colorless and highly viscous solution. This sohution was formulated 1 pH 6.5 sodium
phosphate containing 0.025% polysorbate 20 {P820}). The ((G1950 antibody stock solution at
SO mg/ml was also clear and colorless or off white when formulated at phosphate buffer at pH
7.2, The pl of OG1950 15 about 7.4, and this suggests that the OG1950 antibody remains
soluble even at a buffer pH close to s pl at 3 concentration as high as S0mg/ml. Mixing 1
part 3G1950 stock solution with 5.7 parts OG1933 stock solution as described above resulted
in a mixed solution of 7.5mg/ml GG1950 as free protein to 42.5 mg/ml OG1953 conjugate.
This combination formed a 15% mixture as defined elsewhere in the current context. However,

this mixture turned turbid immediately as shown in FIG 28
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[8563] Additional efforts were made to resolve the increased turbudity, which
includes: {1) swap addition sequence of protein and conjugate solution; (2} slow addition of
polvmer or OG1933 conjugate stock solution to protein or vice versa; {3) dilute the polymer
solution first to 20mg/m! and combine with the protein solution followed by concentration and
butfer exchanged to the ongmal 0G1953 formulation with a combined final total concentration
of S0mg/ml as shown in FIG. 35A, panel A; (4) let the cloudy solution to be incubated at either
refrigeration {2-8°C) or ambient temperature for over a week; (5} lowering free protein to as
low as 3% n the mixture; and {6} preadjust the pH of the OG1930 protein stock from 7.2 to
6.5 prior to muxing with the OG1933 conjugate stock solution. However, these measures did
not result in a clear solution. The cloudy solutions in different experiments were centrifuged,
and white pellet or a fluffy white layer of solution on the bottom of tube has been observed,
determination of the protein concendration in the supernatant showed significantly lower
protein concentration and SDS-PAGE analysis of the solution show only trace amount of free
antibody that is unproportional to the expected free protein added, a good indication that the
precipitation is due to free protein precipuation.

[08564] The mitial atternpts to lower the pH to 6.5 did not result 10 a clear solution,
The original OG1953 iyectable formulation at neutral pH of 7.2 1s closer to the physiclogical
condition of the vitreous 1n the eyes. Hence the wutial efforts for the mixed formulation as
described above sought to preserve the existing formulation at neutral pH of 7.2, Additional
excipient and formulation consideration was performed as described in Examples 13-209 1o
identify conditions that are favorable to form a clear sohution for the mix formulation.

TABLE 17.1 Reagents chart

Reagents
Cone. ,
Description ) Gmp/ml ,MV’{ X
Sample name BatchR# } (&Day Formudation
Bropolymer without Water for injection
031801 | maleiride functional group | R13479 359 #00 (WED
Purified OG1950 Antibody
GG1950PUR | Intermediate R12208 50.4 150 PBS pH7.2
Concentrated punfied
OG1950PUR | OGI950PUR R12208C 143.4 150 PBS pH7.2
20mM  Tris pHSS,
OGI950DECA | Decapped 0G1950 SOmM  NaCl, 5mM
P | antibody R12208R 15.64 156 EDTA
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20mM  Tnis pHSS,
OGI950DECA | Concentrated 50mM NaCl, SoM
P | OGI9S0DECAP R12208D 40.7 150 BEDTA
12.50M Na-Phosphate
OG19530P | OG1953 Drug Product R16346 S0.8 950 pHOG.5, 0.025% Tw20

12.5mM Na-Phosphate
OG1953DP formudation buffer = | pH6.S, 0.025% Tw20

S00mM  Na-Phosphate
G 953DP formulation buffer stock = | pH6.S, 1% Tw20

Coneentration of OG1802 m OQGI9S3DP = | 2657

TABLE 172 REACTION OVERVIEW

[ l OGI9SH OGI801 SGI953DP
Sample Conc. Conc. Conc,
i Description Batch # {mg/mb) | Baich# | (mg/ml) | Bateh# | (mg/ml)
15%
t OGI930DECAP i
DP formulation
buffer RiI2288D0 46,686 NA NA A NA
15%
2 OGI930DECAP in
OG1801 RiZ268D 48.68¢ | Ri5479 339 NA NA
15%
3 OGI9S0DECAP in
OG1933DP RiIZZ08D 468,686 NA NA R1634¢6 308
15% OGI950PUR m
4 oe formulation
buffer R12208 304 NA NA NA NA
5 13% OGI950PUR
T OG1801 R12208 304 R15479 339 NA NA
5 15% OGI930PUR m
OGI9353DP R12208 304 NA NA R16346 5.8
15% OG19530PUR i
7 OG1933DP {at
~Stmg/mb) R12208C 143366 NA NA R16346 30.8
15% OGI950PUR in
g OGI19330P (half
volume of #7, no
spin) R12208C 1434 NA NA R16346 30.8
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Example 18 — Desion of Experiment Maitrix for Sniking OGI19530 into 8G1933 or OG1801

[8565] DOE design matrix: Table 18.1 shows the nput of 4 category of factors
including (1) Active Pharmaceutical Ingredient (APT) such as OG1950 and 0G1953, each at 3
concentration levels; (2) Tonic factors such as sugars and salt, each is also at 3 levels; (3} the
buffer species 1s resiricted to the existing phosphate buffer ; and (4) special excipient such as

histidine, methionine, and detergents were also included in the design.
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[0566] The provided matrix allows a potential for 39,366 combinations. The
readout is turbidity measure at absorbance 600nm. Based on the input on Table 18.1, 30
combinations of all different factors were proposed, where sample 1D 1-30 involved mixing
OG1801 polymer with OG1950 antibody. The combinations of OGI801 with 0G1950 and
the results of the experiment are described in Example 19 below. The same matrix was
performed using OG1953, where the OG1801 polymer sohution was replaced with O(G31953 as
shown in the last two columns with sample 1D 31-60. The combinations of OG1953 with
OG1950 and the results of the experiment are described in Examples 20 below.

(85671 The experiments were conducted using a clear and flat bottom 96-well
microtiter plate, as follows. First add and mix the protein and buffer diluent components in the
wells, then to each well slowly add and mix 1n the polymer or conjugate stock solution. Let
the plate incubate at ambient temperature for at least 30min before any measurement. Then
the turbidity of each well will be measured at ODG00nm in a plate reader. With reference toa
turbidity standard curve using a 4000 NTU Formazin calibration standard that 15 twofold
serially dluted i duplicate {see for example FIG. 38A rnight panel is a Formazin standard
curve). Prelinunary assay development showed that the linear range of the Formazin standard
curve can be used to detect turbidity below 500 NTU, which is not readily visible by naked
eves. Tt should be noted that the Formazin standard curve at Y jatercept s typically higher than
zexo (see for example, FIG. 37B on the right panel), and the turbidity value can be negative
when the unknown sample absorbance reading 13 lower than the Y intercept value. The assay
alfowed quantitative measurements of the turbidity for scoring and as response mput for data
analysis. The microtiter plates with the formulation matrix set up were sealed with a plate
sealer {o prevent evaporation during the incubation at ambient temperature for up to 3 days,
and each day the turbidity of each well in the plate was read. FIG. 29 15 a visual representation
of the performance in each condition. Software deconvolution was performed 1o search for
trends related to a facior. None of these tested factors was identified as mfluencing the
precipitation trend.

[8568] The pH of each sample #1-#60 was measured using a microprobe pH meter
which is able to measure as low as 100yl solution in the microtiter plate. The pH measurement

was performed towards the end of the experiment to prevent microbial growth which could
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affect the experiment. In addition, these samples were highly viscous solutions, and frequent

pH measurement was avoided to better maintain the solution volume.

Example 19 — Formulation DOE for Various Excipients and Matrix Combination

Sereening

[08569] A formulation design of experiment study (DOE} was performed for various
excipients and matrix combination screening as described in Example 18, to obtain a
formulation with low turbidity. The reagents used are shown in Table 19.1.

(0576 A mixture of OG1801 and excipients/matrix components in a 96-well PCR
plate was prepared. In a 96-well assay plate, the reguired amount of OG1950 solution was
transferred to the well, and then dispensed slowly while mixing the mixture of OG1801 and
excipients/matrix components. The 30 different combinations of factors designed as discussed
in Example 18 are shown in Table 19.2.

Table 19.1

¢ L-histidine
" Sucrose

Trehalose

! L-methionine

Purified OG1950 Antibody Intermediate
{(OGI9SOPUR) 50.4mg/mi PBS pH7.2

i Polymer without maletmide functional :
- group (OG1801) 359mg/ml C WFI

TABLE 19.2, REACTION OVERVIEW

0:; 38;?5‘ ; r BG1950 | Trehalose | Sucrose | NaCl | Histidise | Methionine | PS28 | PS8
E; ii} {%] [%] {%] fmM] fm B} oM} [%] [
1949 5 [§) G G 20 35 0.05 0
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ﬁgggé 1061950 | Trehadose | Sucrose | NaCl | Histidine | Metbionine | PS20 | PS80
o %] %] %] |peMil [mM] | M) | (%] ] [%]
2 2733 5 0 o 20 20 7 005 | 0©
3 276.9 5 0 o 20 20 0 005 | 0023
4 195.9 0 6 0 0 20 7 005 | 005
5 2356 5 6 6 20 0 0 005 1 0
5 197.9 5 6 6 0 0 7 0 10025
7 2789 10 0 6 20 0 0 o 1 0
& 2126 15 o 6 20 0 7 o | o
9 2252 15 5 o 20 20 0 o | o
10 209.0 15 6 3 20 0 7 005 | ©
1 2374 10 3 3 10 10 35 0025 | 0.025
12 2572 5 0 6 20 0 7 0.025 | 6,05
13 2482 5 6 0 20 10 7 o | 0os
14 265.8 5 0 3 0 20 0 0 | 005
15 2266 5 o 6 0 10 0 005 | 0
16 2015 5 6 6 0 0 0 o | 005
17 2374 10 3 3 10 10 15 10025 0.025
1% 1997 5 6 6 20 20 0 o | 005
19 2496 5 0 6 0 0 7 005 | 0.05
20 2799 (5 0 o 20 0 35 0 | 0os
21 3412 5 0 0 0 0 0 o | o
2 2848 5 6 0 0 0 7 o | o
23 2176 I 6 4 0 20 0 0025 | 0
24 50 5 3 0 20 0 0 0.05 | 005
25 30 5 0 0 0 2% 7 0 | 005
2% 30 5 6 0 o 0 0 0.05 | 005
27 30 5 3 6 0 20 7 o | o
2% 30 15 0 6 10 20 0 0.05 | 0.05
29 30 (5 0 0 0 0 7 005 | ©
30 40 s 3 6 20 20 7 005 | 0,03

[8571) The left panel i FIG. 29 shows the result after mcubation for 3 days at

ambient temperature. The results were essentially the same for day 0 and day 2. FIG 30

shows the turbidity change of all 30 conditions from day 0-3. Conditions #1, 3, 12, 13, 19, 21,
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22,26, and 27 (* in FIG. 30} showed very low turbidity. Some conditions including #6, 7, 19,
16, 28, and 29 had reduced trbidity over time {green boxes in FIG. 30). Condition #5 had
significant cloudy issues (red box in FIG 30} @ in FIG. 30 indicates evaporation observed
on day 3. The clear or low turbidity conditions had either lower polymer or protein
concentration relative to a formulation with at least 15% free protein in a 200-300mg/ml

polymer solution background.

Example 20— Formulation DOE for Various Excipients and Matrix Combination
Sereening

[0572] A formulation DOE was performed for various excipienis and matrix
combination screening as described i Example 18, to obtain a formulation with low turbidity.
The reagents used are shown in Table 20.1.

[0873] The pH of GG1930 was adjusted with Phosphoric acid to target pH (~pHS
and ~pHO) first. Next, a mixture of OG1933 and excipients/matrix components were combined
in a clear and flat-bottom 26-well ELISA plate. Then, the required amount of pH adjusted
OG1950 solution was transferred to the well and mixed slowly in the well. The 30 ditferent

combinations of factors designed as discussed in Example 18 are shown in Table 20.2.
TABLE 201

Steck reagent Summary

Deseription - Concentration = Formulation
' L-histidine - 200mM Tn water
e O - Mm .....................
Treheﬁﬁéé VVVVVVVVVVVVVVVV 5”50‘?/6 VVVVVVVVVVVV In water
L-methionine 200m In water
pmybmmﬁegg ............ }% Iﬂ Lo
: Polysorbate 80 1% {n water
Sodmm chlm'ider.w SM 777777777 nowater
iﬁ?ﬁizz}?ﬁiﬁ;?edime : 30.4mg/ml PBS pH7.2

2.3mM Na-Phosphate pH6.5,
0.023% Tw20

(1953 conjugale 50.8mg/ml
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TABLE 20.2. REACTION OVERVIEW

32 50 5 0 O 20 20 7 0.05 0
33 3¢ 5 0 0 20 20 0 0.05 § 0.025
34 50 10 6 0 0 20 7 0.05 0.05
35 50 5 6 5] 20 G 0 0.05 0
36 50 s 6 6 0 0 7 0 0.025
37 30 0 0 6 20 G 0 0 0
38 50 5 0 6 20 20 7 0 0
39 30 15 6 0 20 20 0 0 0
40 30 15 6 3 20 G 7 0.05 0
41 40 10 3 3 {0 10 3.5 0.025 | 0025
42 30 5 0 6 20 O 7 0.025 | 0.05
43 30 5 6 O 20 10 7 O 0.05
44 50 5 0 3 0 20 0 0 0.05
45 50 & 0 6 0 10 0 0.05 0
46 30 £s S 6 G G 0 0 0.05
47 40 10 3 3 10 10 35 0.025 | 0.025
48 50 5 6 6 20 20 0 0 0.05
49 50 5 0 <] G ¢ 7 0.05 0.03
50 50 15 0 0 20 o 3.5 0 0.03
51 40 5 0 O 0 0 0 0 0
52 50 5 6 O 10 G 7 O 0
53 50 {5 5 0 0 20 0 0.025 0
54 50 LS 3 0 20 ¢ 0 0.05 0.05
55 30 5 0 0 O 20 7 0 0.05
56 30 5 6 0 0 O 0 0.05 0.05
57 30 5 3 6 0 20 7 0 0
58 30 15 0 6 0 20 0 0.05 0.05
59 30 15 0 O 0 0 7 0.05 0
60 40 15 3 6 20 20 7 0.05 0.05

[8574] The night panel in FIG. 29 shows the result after incubation for 3 days at

ambient temperature. The results were essentially the same for day O and day 2. The turbidity
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pattern was similar to the result when OG1801 polymer solution was used for sample 1D 1-30
as shown in Example 19.
[8575] The pH for samples #31-60 were measured and the result 13 summarized in

Table 20.3 below together with the turbidity measurements:

Table 20.3
Sample | 0G1950 | DG1953 Turbidity | Turbidity | Turbidity
o (/" &/ Dayl Dayl Day3 pHday3
{NTU) {NTU) (NTU}
31 2.5 276 -41.4 -32.4 -34.5 5.73
32 2.5 387 208.6 425.6 453.9 591
33 2.5 39.2 522.6 469.6 516.5 5.97
34 5 277 -33.4 -34.4 -33.1 5.86
35 2.5 333 230.6 38.6 73.1 .40
36 75 28 1484.6 1073.6 356.5 6.52
37 5 30 1348.6 10067.6 866.7 G.45
38 7.5 301 1508.6 309.6 1008.9 5.8%
38 7.5 30 15526 1045.6 891.5 5.91
44 7.5 28.6 1856.6 15556 1377.3 6.48
41 5 33.6 916.6 571.6 5493 £.06
42 2.5 30 144.6 -2.4 33.8 6.40
43 2.5 30 -23.4 -28.4 -26.5 5.86
44 2.5 37.6 4.6 -32.4 -31.9 5.87
45 7.5 321 16326 12016 1066.1 6.06
46 7.5 285 1494.6 11756 12895 6.48
47 5 33.6 900.6 735.6 703.5 6.05
48 2.5 28.3 -41.4 -34.4 -34.7 5.81
48 25 353 352.6 385.6 4141 6.48
50 7.5 39.6 2582.6 25236 24169 6.57
51 2.5 40 876.6 931.6 260.7 6.52
52 2.5 43.3 10826 989.6 368.5 G.44
53 75 30.8 1258.6 527.6 578.7 5.90
54 7.5 34.9 2310.6 2221.6 2087.1 6.53
55 7.5 33.8 1524.6 827.6 997.3 6.00
56 2.5 37.1 60.6 -34.4 -26.5 6.44
57 2.5 32.3 -37.4 -30.4 -29.3 5.82
58 7.5 26.9 304.6 -20.4 -9.7 5.89
59 7.5 38.8 2426.6 16816 17561 6.54
&0 7.5 22 -37.4 -32.4 -32.1 5.80
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[6576] Findings: Data analysis 1s summarized in FIG. 31, The turbidity 15 the Y-
axis and the lower X-axis 15 divided into three categories based on the three levels of Histidine
concentrations at 0, 10 and 20mM. The top, middle and bottom panels represent the OG1950
concentrations from 2.5 to 7.5 mg/ml, and the various shape of the symbols represent different
concentrations of G1953, from 28-40 mg/ml (expressed as the concentration of the antibody
portion}. Based on this result, it was concluded that (1) presence of histidine appears o have
beneficial effecis on turbidity as the absence resulted in high turbidity; and/or lower pH below
& have low turbidity sampling as shown in the pH 5.8 with 20mM histidine; {2) increase in
turbidity is also proportional to the concentration of unconjugated OG1950 and OG19353
conjugate. All other excipients tested did not have significant impact on turbidity. Based on
this observation, additional rounds of matrix focusing on the potential impact of histidine (see
example 21} and pH (see example 22) on the turbidity of the combination formulation were

performed.

Fxample 21 — Fmpact of histidine on formulation
(85771 For the experiment below, the formulations were prepared by first adjusting
pH of OG1950 with Phosphoric acid to target pH (~pH 3 and ~pH 6) and then muing the pH
adjusted OG1950 and OGI1R01.
[0578] The following procedure was used.
1. Prepare mixture of OGI801 and excipients/matrix components in a 96-well PCR plate,

as shown in Table 21.1.

19

In a 96-well assay plate, first transfer the requured amount of GGI950 solution to the
well, and then dispense slowly while mixing the mixture of OG1801 polymer stock
solution and excipients/matrix components.

3. The result 15 shown m FIG. 320 Al mux formulations for samples #61-64 contained
10% unconjugated OG1950 m 266.7mg/ml GGIB0T polymer. Al mixtures turned

turbid except the sample with the final pH at 5 with no histidine.
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Example 22 — Impact of pH on the Tuerbidity of various percentage of free protein (5%-
15%} to OG1953 conjugate solution

[8579] This experiment yielded the following results regarding relationships
between pH and turbidity. Figure 33 depicts the visual view of the plate for the conditions and
FiI(y. 34 graphically depicts correlation of pH and turbidity for 5% OG1950, 10% OG1930,
and 15% OG1950 with OG1953 with concentration range from 42 5-47 Smg/ml (based on
protein component). The result clearly shows a trend where the solutions turbidity is the lowest
at around pH 5 or lower at each of the different percentages of free protein.

[0580] The experiment was conducted using a clear and flat bottom 96-well
microtiter plate, with the following procedure. First add and mix the protein and buffer diluent
components in the wells, then to each well slowly add and mix in the polymer or conjugate
stock solution. Let the plate incubate at ambient temperature for at least 30 min before any
measurement. A summary of the reagents used is shown in Table 22.1. The formulations were
set up as shown in Table 22.2.

Table 22.1

Stock reagent summary

Description Concentration

L-histidine 200mM

L-methionine 200mM

Sodium chioride 5M

Purified 0G1950 Antibody Intermediate 50.4mg/mi

0G1801 polymer solution 35%mg/mi

061953 bioconjugate 50.8mg/mi

Table 22.2:
Experimental 0G19530P [g/i] 061950 [g/L] | OG1950 [%]
matiix overview
SampleiD

74 47.5 25 5
75 47.5 2.5 5
76 47.5 25 5
77 47.5 2.5 5
78 47.5 2.5 5
79 45 5 10
&0 45 5 10
31 45 5 10
82 45 5 10
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WO 2024/254281
83 45 5 10
84 425 7.5 i5
85 42.5 7.5 15
36 42.5 7.5 i5
87 42.5 7.5 15
38 42.5 7.5 15
[8581] The result of turbidity and measured pH of the different matrices for day 0

and day 3 mcubation at ambient temperature 13 shown below i Table 22,

correlation between low turbidity and low pH (see FIG. 34).

2

3. This data shows a

Table 22.3
SAPIE | 1 urbidity (NTU) Measured pH
Time § T=3 days Time 0 =3 days

T4 1484.2 1065.0 &.44 6.41
75 104.2 43.0 5.81 576
7% -37.8 -15.0 5.1 5.09
77 -41.8 -19.0 4.6 4.56
73 -37.8 -17.0 4.22 4.21
73 2368.2 22350 6.34 6.27
80 1098.2 1227.0 576 573
81 -37.8 -13.0 5.07 5.08
82 -39.8 -19.0 4.6 4.59
33 -37.8 -15.0 4.28 4.23
24 2690.2 25390 6.29 6.21
&85 1792.2 1701.0 5.68 5.66
88 -33.8 -5.0 5.09 5.1

87 -41.8 -19.0 4.58 4.64
88 -37.8 -17.0 4.26 4.32

Example 23 — Scale up testing of the pH dependent turbidity of mix fornudation
[08582]

This example shows scaling up the results of Example 22,

The mix

formulation was also tested at 10-20ml. final process scale. See table 23.1 below for the

formudation matrix. “Molar ratic” refers to the ratio of the amount (in moles) of OGI950
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(“free”) to OGI1953 (“conjugate”) in the formulation (based on the antibody portion of the

conjugate}.

Table 23.1

sample i [0G1950] | [0G1953] | [Totay] | Toroent | Molarratics
D Formulation g/l ma/mi mgfmi free {free/
& 8 8 OG1850 conjugate}
12.5 mb sodium acetate pH o
A 6.5, 0.025% PS20, 10% OG1850 3 45 30 10% 011
50 mM histidine pH 5.2, .
B 3.025% PS20, 10% OGIS50 3 45 30 1% 811
58 mdM sodium acelate pH 5.4, o
¢ 0.025% PS20, 15% OG155%0 7.5 425 30 15% 0.8
50 mM sodium acetate pH 5.4, o
b 0.025% PS20, 20% OG1950 10 a8 30 0% 0.25
[8583] The following procedure was used. The process starts at the elution step of

the Cation-Exchange (CEX) chromatography step. The pooled fraction of the O(G1953
conjugate at about 2 grams per liter {g/L.} was first concentrated to 6.0 g/L using Tangential
Flow Filtration {TFF) at a membrane charge of approximately 105 grams per square meter
{¢/m?). Then, the required arsount of purified OG1950 was added to OG1933 conjugate to
obtain the targeted free protemn to conjugate ratio, for example, of 15% free protemn to 85%
OG19353 comugate. The addition of the free OG1950 ncreased the membrane charge to
approx. 124 g/m2. The protein solution was subjected to a seven-fold diafiltration buffer
exchange step as shown in the table above without the PS20 followed by a concentration to 20
g/L., formulation by polysorbate addition and further concentration to 50 g/L.

[8584] The result 1s shown in FIG. 35A, which confirms at scale that at pH 6.5
formulation, extensive precipitation s formed, as shown in panel A, All other tested
formulations result in clear solutions, though at 20% GG1950 formulation as shown in panel
D, the solution had a hazy but transparent appearance. Both the pH § formulation of histidine
and sodium acetate produced a clear solution {panel B & C). The result confirmed that
lowering pH to 5 can result in a elear mix formulation of up to 20% free OG1950 1 relation
10 OG1953 conjugate.

[8585] Formation of turbidity can avoided by lowering the pH to 5. Next, the

following factors were considered to determine the quality of the coformudation: (1} whather
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the free protein remains in free form in the mixture; (2} the accuracy of the target free protem
amount during and after the manutfacturing of the final product; (3) the long-term stability of
OG1953 conjugate and OG1950 free protein in the mixture and how to monitor these two
populations of molecules separately, and {4} how to evaluate the potency of the nmux
formudation.

[0586] To monitor the purity and stability for the conjugate and the free protein in
a mixed formulation manner, the following considerations were made:

4. OG1953 is a protein-biopolymer conjugate with a polydisperse nature, therefore it can
produce varying degree of charge shielding to the protein and also has a varying size,
these properties produce a long elution tatl 1n column chromatography which can be an
interference factor, as it can mask baseline separation for neighboring peaks. Such an
impact can be pronounced when some contaminant peaks are present in low quantities
and when they elute very close to the conjugate peak.

5. For separation based on size, protein aggregates can be masked by the tailing conjugate
fraction in a size exclusion chromatography. This can be addressed using an analytical
size exclusion chromatography column in the desired size exclusion distribution range
that can (1) cover the ulira-high MW conjugate and any of its aggregated forros, and
also (1) cover the smaller MW range which can separate the smaller antibody and any
antibody aggregates.

{05871 Analysis of the mux formulation can be accomplished by exploring the
different properties of the OG1953 comjugate and GGI930 free protein. OG1950 has a
theoretical pl of 7.81 and 7.55 with and without the C-terminal lysine, respectively; the
experimental pl further depending on glutathionylation status and presence of C-termunal
lysine ranged between 7.5-8.2. The molecule 1s protonated at acidic pH which allows 1t to bind
Cation-exchange resin with sodium acetate buffer at pH 5 at low 1onic strength, such as no salt
condition. At such pH, the conjugate OG1953 binds more weakly due to the polymer charge
shielding effect on the (G1950 and 15 therefore eluted earlier in the sodium chloride gradient
as compared to the OG19350 free protein.  An analytical CEX method was developed based on
such differential charge variation.

[0588&] Alternatively, the molecular weights of OG1953 and 0G1950 are ~1,000

Da and 146 kDa, respectively. The dramatic size difference of the two molecules can be
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separated by analytical size exclusion chromatography (SEC-HPLC). An appropriate column
with appropriate exclusion limit at such range should be selected. The analysis of OG1953
and OG1950 can involve using two different SEC columns with different exclusion limits.
This 18 because a column with resolution at ultra-high molecular weight range has limited to
no resolution for the low molecular weight range and vice versa. However, these fwo assays
can provide a reasonable readout for the mix population in order to determine if the percent
free protein meets the required specification. For long term stability of the OG1950 protein,
its aggregated forms such as dimer, trimer and multimers are masked by the OG1953 wailing
peak by SEC, whereas the aggregated forms do not resolve well by CEX method, most likely
due to the highly similar charge density of the monomeric form as compared to the aggregated
forms. To improve the CEX or SEC methods, a combination of the two metheds in an
integrated and orthogonal manner was developed (see Examples 26, 27, FIG. 47A).

{6589 The result of the analytical CEX and SEC-HPLC analysis is shown in FIGS,
358 and 35C, respectively. FIG. 35B left panel shows the overlaved chromatograms of the
myected sample runs for the four formulations. The major peak at 6.5min on the left is the
OG1953 conjugate and the smaller peak at 7.9min 1s the OG1950 free antibody. The table on
the right 1s the peak area distribution of the two peaks for each sample. The percent peak area
was very close to the intended muxing target for each formulation. FIG. 35C, left panel shows
the overlay chromatograms of the SEC-HPLC analysis results, the major peak at 47min s the
GGI953 conjugate and the OG1950 free protein elutes at S8min. However, the detected free

protein peaks by both methods were about 2% lower than expected for all samples.

Example 24 — bupact of pH on the Turbidity of 10% OG2072 fusion protein to 90%
(3G2074 conjugate solution or OG1861

[8590] The mix formulation experiment was tested for a fusion protein OG2072
and 113 conqugated form with OG1802, OG2074. The theoretical pl of OG207218 82, Inthis
experiment, OG2072 protein 1s mixed with (0G2074 to 10% composition, and each set 13 tested
at pH 4.79 and 6. The matrix 15 as shown in Table 24.1 below.

Table 24.1. Matrix overview

Sampleid QG2074 [g/L] OG1801L {g/L] G;Ztgz 0G2072 [%6]
88 219.9 5.25 10
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30 219.9 5.25 10
81 47.25 5.25 10
92 47.25 5.25 10
10%0G2072/ 10%0G2072/
30%CG1801 40%0G1953DP
OG2072 @ pHe SamplelD=89 Samplel=81
OG2072 @ pHA. 79 SamplelD=90 SamplelD=82

[8591] Briefly, the reagents as shown in the Reagent summary in Table 24.2 were
used. The experiment was conducted using a clear and flat bottom 96-well microtiter plate,
with the following procedure. First, the protein and buffer diluent components were added and
mixed in the wells, then to each well the polymer or conjugate stock solution were slowly
added and mixed. Let the plate incubate at ambient temperature for at least 30 minutes before

any measurement.

Table 24.2

OGH Description Batch # Concentration
Biopolymer without
maleimide  functional R15479 359
(1801 aroup
Purified OG2072 fusion <
OG2072 protemn RESS6E Y
Concentrated OG2072 R15861A 53.89
0G2074 OG2072 + OG1801 SFO Lot #70231 52.8
TABLE 243
] - Tervhidite (NT
Sample ID | Actual 0(%‘.,9’74 Turbidity (NTU) Measured pH
conc, {mg/mkb)
Time § T=3 days Time 8§ | T=3 days
89 17742 223.0 613 6.06
94 3422 -13.0 4 43 441
91 47 4 286.2 653 0 535 528
42 472 234.2 201.0 5.2 5.18
[8592] The tarbidity result is depicted wn FIG. 36C, which shows the OG2072 free

protein mixing with either OGI801 polymer or OG2074 conjugate at a final free protemn

percent composition of 10% at pH 6 is turbnd, and mncubation for 3 davs resulted in reduced
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turbidity. At pH lower than 5, the solution remains clear. At pH 4. 4, the solution is clear without
any incubation time.

[8593] in a separate embodiment, the OG2072 free protemn present in either 20%
or 30% of the total protein concentration with OG2074 conjugate were prepared, and these
solutions were clear. For the 30% OG2072 formulation, the pH was 5.0, The total protein
concentration in this example is at least 50mg/ml.

[6594] To prepare the OG2072 protein, the OG2072 heavy and light chains may be
cloned mnio expression plasmids and transfected into CHO cells. Cells can be grown up in
appropriate media and harvested. OG2072 may be purified using techniques described above.
The OG2072 cysteime at position LO660C {or L443C per EU numbering) residue 15 typically
“capped” or oxidized bv chemicals in the cell culture media and 15 not available for
conjugation. In this regard, purified OG2072 may be subjected to a decapping {1e. reducing)
procedure to remove the cap and enable the free (i.e. those not involved in Cys-Cys disulfide
bonds) cysteine residue to be conmjugated to the maleimide functionality of a polymer.
Decapping may be done by mixing purified OG2072 protein with a 30x molar excess of the
reducing agent TCEP (3,3',3"-Phosphanetniyliripropanoic acid) at 20°C for 45 momutes. The
reduction reaction with TCEP may be monitored by SDS-PAGE, SEC-HPLC and/or CE-SDS,
Following reduction, the OG2072 protein can be washed by Tangential Flow Filtration (TFF)
using a Pellicon 3 Ultrafiltration Cassette with 30 kI3a MWCQO cellulose based membrane from
Mallipore with 20 mM Tris pH 8.5, 50 mM NaCl, 2 mM EDTA (Ethylenediammetetraacetic
acid) buffer to remove the cap and the excess TCEP. Reduced OG2072 can then be allowed
o repxidize using BHAA at 20°C for 1 hour followed by a TFF step for removal of DHAA 1o
form reoxidized decapped OG20672. The decapping status 18 monitored by SDS-PAGE assay,
SEC-HPLC, CE-SDS, and/or 1cIEF.

Conjugation of 3G2072 to MPC Pelymer

[8595] Decapped OG2072 may be conjugated to polymer OGIB02. An excess of
(G1802 1s used (2.5 - 4.5 fold molar excess). Conjugation can be monitored by SBR-PAGE
and/or CEX-HPLC and driven to near completion. OG2072 conjugate may be purified via

cation-exchange chromatography and buffer exchanged into the formulation buffer by TFF.
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Example 25 — Formulation evaluation of turbidity for various proteins at the 15% free protein

equivalent conditions

[8596] The experimentation was undertaken to compose a formulation of polymer
(1801 with various proteins, to evaluate the effect of OG1801 polymer on turbidity of the
formudations of each of the varigus proteins using the following conditions: (1) polvmer at
300mg/m! {equivalent concentration of the polymer concentration in an OGI1953/0G1950
formulation contaning 15% free protemy}; (2) free protein concentration at 7.5 mg/mL.

[8597] The reaction was carried out in a clear tlat bottom well 96 well ELISA plate,
with the following procedure. To prepare the reaction matrix, pipet the senally diuted
turbidity standard on the plate, then pipet the required volume of protein solution and dilution
buffer to the well, finally use a posttive displacement pipettor and pipet tips to transfer the
polymer solution into each well. Let the plate equilibrate at ambient temperature for at least
30min before reading the turbidity using a plate reader. Take a picture of the plate. Seal the
plate with a PCR plate sealer to prevent evaporation. Let the plate continue to incubate at room
ternperature for six days before reading the pH and adjusting the pH and read the turbidity (see
FIG. 37, Reaction set up and measured turbidity are shown i Fig. 374,

[0598] Turbidity increased when the solution pH was close to the pl of the protein
{see F1Gs. 37A, 378, 38A, 38B). FIGs. 37A and 37B depict the screening result of mixing
various proteins other than (G1930 antibody with a fixed concentration of OG1801 polymer.
The conditions aim to mimic the 15% free protein mixed with 85% OG1953 conjugate to
evaluate if the precipitation property i3 a more general phenomenon.

[8599] FIG. 38A and 38B summarnize the results of adjusting the pH of the samples
up or down {o evaluate the effect on turbidity. The result demonstrated that the turbadity s
reversible or reproducible dependent on the pl of the protein. FIG. 38A 15 the plate view of
the expertment with the measured pH of each condition. FIG. 38B 15 the Bubble plot of
isoelectric point versus the solution pH.  The size of the bubble represents the degree of
turbidity measured for each condition at or after pH adjustment. The dotted line depicis where
the sotution pH would be close to the pl.

[0680] A clear solution was observed when the solution pH was away from the pl.

Turbidity increased independent of the protein, molecular weight, and concentration {see
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Figures 37A, 388}, The dissolution of the turbid solution seemed reversible, as shown visually

and in the turbidity measurements (F1Gs. 378 (left and middie panels), 384},

FExample 26 — Experimental composition formulations for high free 8G1950 up te 0%
or with a G468 KFab from 4.6% - 83%

[8601] This experiment was performed:

(1) to test the potential range of the mix formulations such as up to 90% OG1950;

(2} to evaluate the mix formulation behavior of a 50 kDa Fab (0G468) and a broad
range of mixing ratio, such as from 4.6-93%;

(3} to demonstrate that the mix formulation forms a clear solution, contains expected
amount of free protein, and the free protein is a well-behaved, with correct molecular weight
and with migration behavior comparable to the pre-nuxing form or standard, using the Tandem

chromatography method.

[0602] Parameters of the experiment FIG. 39, Table 26.1 is the reagent table and

table 26.2 is the experimental setup table,

Table 26.1 Reagenis
Conc. | Total MW | Bioacti
i} Name Dascription | Batch # {m;);:ﬂ.) Oﬁif{)a) Miﬁz!a{ckg:) Formulation
oGiosy | Coioed jtzsp?;vi: Man
C Drug R16346 | 50.8 950 146 Fhosphate p
op broduct 6.5, 0.025%
Focuc Tw20
061950 10mM PBS pH
A 9.6 146 6
ouR lgG R16441 | 496 146 146 s
B | oGass Fah R1136k |  40.8 50 50 10mi sodium
acetate pH 5.0
50mM sodium
0G1953 0G1953+ acetate buffer
D RS0031 | 49.8 NA 145
_R50031 | 15%0G1850 | pH 5.0, 0.025%
Tw20
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Table 26.3: sample preparation for analysis
Final .
vol for working Stock Dilution injected vol HE fre%e
Sample ID - buffer profein
injact {ul} cong, needad {ul} ful} L
needed {ul} inject
{mg/mi}
i 160 10 48.4 51.6 10 100
2 100 10 224 77.6 10 180
3 30 i 9.4 20.6 15 150
4 38 10 7.8 22.2 15 150
5 30 2 26.0 4.0 €5 130
{86031 Inject the specified volume for Tandem method chromatography analysis

using a WatersHPLC system equipped with a 2695 Alliance Solvent management system and
a 2785 Dual Wavelength detector.

[8604] Findings: Mixture #1 (Figures 9, 40A) was turbid at first but became
cleared upon addition of 20ull buffer. Mild precipitation was observed upon microfuge
centrifugation at 5K rpm for 5 munutes. All other formulations (FIG. 39), #2-#5, showed no
cloudiness at all.

[8603] FIGs. 40A and F1G. 408 are the samople analysis of the #1 & 2 samples
using Tandem method analysis. Elution peak(s) of free protein were present at the expected
retention tume of 21, 8min, whereas the conjugate was eluted as a broad peak at ~15.6min. This
was confirmed by (a) SEC calibration standard; {b) 15% mix forraulation standard (R50031),
and {c) OG1950 free protein standard imjection. The percentage on the right of each
chromatogram represents the partition of CEX-unbound {comjugate) to CEX-bound fraction
(free Ig(3) which were 1n agreement with the expecied percent free protein as shown in FIG.
400, A close-up overlay of all curves in FIG.40C shows the overlap of eluted 1gG peaks which
were aligned with both the OGI1950free proten standard and IgG standard contained n the
SEC calibration standard. (Fig. 40C, Bottom left panel}. (Mfset overlay of various mjections
for clear iHustration of the separation between unbound CEX conjugate fraction and the CEX
bound [gG fraction. (FIG. 40C, Bottom right panel) 18 a close-up view to show the aggregated

form of IgG that 18 detected as shown in the arrows. FIG40D 1s the peak analysis table
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showing the agreement with and recovery of the mixed in free protein in the expected ratio as
compared to the conjugate unbound fraction.

[8606] Similar results were observed for samples #3-#4 for the OG468 Fab (see
FIGS. 40E-40G). Tandem method analysis shows elution peak{s) of free protein at the
expected retention time of about 25 3min whereas the conjugate eluted at 15-15.2min as a
broad peak (FIG. 40E}). This was confirmed by {a) OG468 Fab standard injection; and (b} SEC
calibration standard. FIG. 40F, top panel shows an overlay of all curves from FIG. 40F, which
shows the eluted QG468 Fab peaks are aligned with the standard OG468 standard and was
eluted later than the Ig(G standard but eluted later than the 44 kDa standard of the SEC
calibration standard. FIG. 40F, Bottom panel shows an offset overlay of various imjections for
clear tustration of the separation between unbound CEX conjugate fraction and the CEX
bound Fab fraction. FIG. 40G shows the peak area comparison of CEX bound (free protein)
to unbound fraction (conjugate) and the agreement to the expected ratios (Compare column
{X) to column (Y)). For sample #35, there was only 6M GuHCI elution as 0G468 Fab was
found to bind tightly to the CEX cohumn and was unable to be eluted with 1M NaCl and only
recovered by 6M GuHCI elution; which was later repeated for #3&4 with 2M NaCl as elution
buffer but was only about 60% and 75% eluted for samples #3 and #4, respectively. However,
the accumulated total eluted CEX bound fraction was in agreement with the expected number

as shown in column (¥}

Example 27 —Stability of OG1983 conjugate sohution containing free OGI930 prodein
from 7.5% - 20% at a combined total protein concentration of 56-65 mg/mb protein
concentration and incubated at 3 different temperatures including 53°C, ambient stress
temperature at 25°C, and accelerated stress condition at 37°C for a period of 3-6 months,

[8607] Experiments were carried out to assess the following: (1) Evaluate the long-
termn stabihity of OGI1953 conjugate solution contaiming 7.5%, 10%, 15% and 20% free
antibody (G1950; (2) Evaluate the vanous factors that represent the quality of each
formulation such as color and clarity by visual inspection; aggregation or degradation at
different temperature by using size excluston chromatography (SEC-HPLCY, ion-exchanger
chromatography (IEX-HPLC); SEC with Multi-angle light scattering (MALS) detector; and a
tandem HPLC method that allows monitoring of the stability of etther the conjugate or free

protein population separately; and potency; (3} Evaluate the maintenance of the percent free
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antibody (GG1950) 1y S0mg/ml total formmlation, (4) Compare and contrast the impact of
iodoacetamide (1AM} treatment (alkylation) on the protein stability (#6-9 in FIG. 41}; and (5)
Compare against a control formulation o evaluate the impact of OG1801 polymer on free
antibody (OG1950) at 15% equivalent conceniration (1.e. 227mg/ml OG1801 polymer and
7. 5mg/ml OG1950) (#10 ia FIG. 41}

[8608] FIG. 41 shows the sample setup of OGI1933/0G1950 formulations for
testing long-term stability. The formulations of OG1953 conjugate contained free proteins
from 7.5 - 20% with a total combined protein concentrations of 50 - 65myg/ml. Most samples
remained colorless and clear from 1 - 3 months at all temperatures tested. Samples that were
turbid were formulated in histidine buffer, and the turbidity was proportional to the increasing
temperatures such as 25°C and 37°C conditions. The turbidity induced by histidine may be a
different mechanism or type from the turbidity caused by the OG1801 polymer or OG1953
conjugate. The turbidity in the histidine-containing formulations did not appear to impact the
guality of the formulation in terms of potency, strength, purity and free protein ratio over fime
and temperatures.

[8609] The potency of each formulation was tested using ELISA as described
Example 12 except for 1) the BSA used for blocking and washing was changed to Product #

AT030 (Sigma Aldrich; heat shock fraction, protease free, fatty acid free, essentially globulin

temperature; and 3) the HRP conjugated streptavidin was difuted to 11000 matead of 1:1500.
Al formulations showed comparable potency relative to the reference standard {OG1953} at
time O (FIG. 42). Formulations #4 and #9 retamned activity for at least 2 months at §, 25, or
37°C(FIG. 43), and formudation #4 retamned activity up to 6 mounth at all temperatures.

[8618] The protein concentration of each formulation was assayed using the
SoloVPE OD280nm method.  All formulations showed stable protein concentration for all
samphings up to the 6-mounth sampling peniod at §, 25°C and 37°C {FIG. 44}, See FIG. 41 for
sample setup.

[8611] SEC-HPLC analysis of aggregates in the different formulations was
performed. OG1950 free protein and OG1953 conjugate containing 5% aggregated GG1953
were used as controls (FIG. 46A, top panel). As shown in the chromatogram stacked plots and

overlay {(FIG. 46A), OG1953 conjugate eluted as the major peak at 9.5 min and OG1950 free
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protein elutes at 10.85 min. The overlay shows the leading trace peak {marked “X” in the
bottom-left panel} that represents the 5% aggregated OG1953 conjugate as a spiked sample
injection. This peak was absent for the sample (#4 with 20% OG1950 free protein shown here)
stored 6 months at all temperatures, indicating that the 0G1953 conjugate was stable and did
not form large molecular weight ageregates. All samples tested showed similar trends, with
less than 5% change at & months compared to the percent aggregate at 1 month for all
temperature (FI1G. 408).

[8612] SEC-MAL analysis of the different formulations was performed as shown
in FIG. 45, Formulation#4 has a measured molecular weight of 975 kiDa for all temperatures
and at time 0 and 6 months, indicating stability of the formulation. Al other formulations
showed negligible change in molecular weight (Mw) and polydispersity index {(PDI) for the
0G1953 bioconjugate, up to 6 months at 5, 25, or 37°C.

[0613] Negligible aggregates of both 0G1953 bioconjugate and OG1950 free
antibody were detected for all samplings at 6 months. Tandem HPLC method confirmed that
the OG1950 free protein remains stable with mimimal aggregation (< 3%) at 25°C up 6 6
months,

[6614] The OG1950 free protein and aggregates thereof were analvzed using the
tandem method (see Examples 23 and 26), which mvolved combining the CEX-HPLC
tandem series with a SEC-HPLC column (FIG. 47A)  The “CEX unbound” flow through
mciudes most of the OGI953 conjugate (LP1), and the “CEX bound fraction includes the
unconjugated protern, OG1950 (M) and some (G1953 conjugate in the 16 min peak (FIG.
478}, This allowed effective separation of the GG1950 free protein and protein aggregate or
degradation products from the OG1953 conjugate nterference.

[8615] FIG. 47B -~ percent total OG1950 protein to total protein (including
aggregates) show unchanged value at 5°C for all samples at all sampled time point, and
samples #3, #4 and #9 had at least 6 months stability. There was increasing free protem at
stress temperatures of 25°C and 37°C, this 1s likely due to the maleimide retro reaction, which
the conjugated OG1950 protein 1s looping out as free antibody at a low and negligible level
over time.

[8616] FIG. 47C: Chromatograms of SEC-HPLC 280 nm trace of CEX-bound and

CEX-unbound fractions for sample #4 analyzed using the tandem method. Quantitation of the
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vartous peaks is shown m FIG. 47D, The OG1956 free protem fraction (M) was stable at all
temperatures tesied for up to 6 months. The (G19353 conjugate fraction was also stable but
showed a declining trend at 25 and 37°C at extended time points. This fraction was stable at
50,

[0617] These results support a stable formulation of OG1953 bioconjugate
containing various amount of OG1950 free protein. Formulations of OG19353 bicconjugate

contaiming various amount of GG1950 free protein from 7.5 - 20% showed stability.

Fxample 28 — Turbidity of various levels of pH, GG 1801 polymer GG1950 free protein
mairix evaluation.

[8618] An experiment was carried out to explore a comprehensive matrix with the
protein and the biopolymer (in this case not bioconjugate) at a range of protein concentrations
and at a range of biopolymer concentrations and at different pHs in order to evaluate which
conditions provide a clear solution.

[0619] Formulations were designed and prepared as shown m FIG. 48A, in which
the column labeled Well 113 1s the position of each formulation in the microtiter plate as shown
in FIG. 48B. The turbidity of each formulation was inspected visually starting from day 0 to
day 20 (FIG. 48B, showing day 5 result) and was also measured quantitatively using a
merotiter plate assay at OD60O0Onm with reference to a Formazin turbidity standard curve as
shown 1a the last two columns of the nucrotiter plate labeled with Std (FIG. 48C). At pH 4,
all formulations remained clear. The turbidity generally mcreased with the pH when the pH
was at least 5, the concentration of (31801, and the concentration of OG1950 at day 6. After
mncubation for 5 days, some formulations showed sigmficant reduction in turbidity (HO3, HOS.
HO7, H09). The turbidity trends remained the same at day 20

[8626] The turbidity measurement for each formulation was plotied against
concentration of polymer (FIGs. 494, 4083 At § mg/mb free antibody concentration, two
wrends emerged. Furst, at pH 5 or 6, turbidity decreased significantly during the imitial S days
of incubation (FIGs. 494, 498, “*7). Second, formulations with 300 mg/mbL OG1801 were
consistently clear even at pH higher than 5 {including at pH close to the pl of the protein}.

[0621] The results of the experiment were plotied using a bubble plot to show the

impact of pH, free protein concentration, and polymer concentration on turbidity of the
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formulation (FIG. 49C). The turbidity of the formulation depended on the free protein
concentration and the polymer concentration, and this relationship changed depending on the
pH. Thus, at a given pH, the concentrations of free protein and polymer defined zones of low
and high turbidity. The border between these zones can be schematically represented as a
curve 1n the bubble plot, as shown in the middle lower panel in FIG. 49, for each pH. To the
right of the curve, turbidity increases, while to the left of the curve, the formulation is clear
(i.e. clarity increases). When the polvmer concentration was in the range of 0-100 mg/mL, the
formulation was clear regardless of pH and protein concentration, defining a clear solution
zone (C1) (FIG. 49E). At pH 7.5-8.5, a separate clear zone {(C2) emerged at high polymer
concentration and low protein concentration. At pH 4, the formulation was clear at all protein
and polymer concentrations tested (FIG. 49D

[0622] The shape and/or position of the curve varies with the protein and depends
on the pl of the protein. Thus, the apparent pH dependence may reflect the difference in pH
from the pl (A(pH and pi)).

[6623] To confirro these observations, the data for formulations with polymer
{OG1801) and free protein {OG1950) (Examples 17, 18, and 25) were combined and overlayed
with the pH boundary plot m FIG. 49C (FiGs. 49F-491). Most formulations with pH lower
than 5.49 (greater than 2 pH units lower than the protein pl) distributed on or to the left of the
pH 5 curve (FIG. 49F). Most formulations with pH between 5.61 and 7.2 resulted i turbid
solutions (FIGs. 490, 49H). As these formulations are distributed to the left of the pH 6 curve
of FIG. 49C, the actual border may lie further left, as shown as a thick dotted hine in FIG. 49G.
These results mdicate that a pH at least 1 onit lower than the pl may promote a clear
formulation. At pH 10.93, more than 3 pH units higher than the pl of 8G1956, the formulation
was clear at 15% free protein concentration (FIG. 491} This is consistent with the notion that
it 18 the A{pH and pl) that governs the solubility switch, whether the difference 15 acidic or
basic (see Example 25},

[0624] The data for formulations with conjugate (OG1953) and free protein
(OG1950) (Examples 17, 18, 20 and 26) were combined and overlayed with the pH boundary
plot i FIG. 49C (FIGs. 49)- 49K}, The overlay of all OG1953 conjugate and protein
combinations from the four different experiments is shown i FIG 49). The polymer

concentration was calculated by multiplying the conjugate concentration {expressed as the
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concentration of the antibody component) by 533, As with the polymer and free protein
formulations, most formulations with pH lower than 5.25 {greater than 2 pH units lower than
the protein pl} distributed on or to the left of the pH 5 curve (FIG. 49K). Most formulations
with measured pH from 5.66 - 7.4 (about 1 - 1.5 pH units lower than the pl of 7.4} had higher
turbidity.

[0625] The data for formulations of the polymer and free protein mixture were also
plotted as shown in FIG. 49N, The plot shows the generally higher turbidity of formulations
at pH 5.5 - 7.0 at various protein and polymer concentration {Y). The clear formulation at pH
10.93 is indicated (X). The data for formulations of the conjugate and free protein mixture
were plotted as shown m FIG. 490, A clear formulation is obtained at pH < 5.1 (X region).
Above pH 5.1, turbidity increases especially when the polymer concentration {as part of the
conjugate) exceeds 100 mg/ml. A clear formulation can form when the OG1950 free protein

concentration is fower {Y).

Example 29 — Viscosity experiment with formulations with different percentage of free
antibody

[8626] This nov-limiting example shows reduced viscosity of formulations with
nereasing amounts of free antibody.

[8627] OG1953/0G1950 formulations were desigued and prepared as showun
FIG. S0A. “Concentration” indicates the total concentration of the antibody {(OG1950 and
0G1953), except for the 1°' and 6% samples, which are OG1801 formulations and list the
polymer concentration. Measurement of viscosity at 25°C showed that 20% free antibody can
lead to a decrease i viscosity from 1,200 mPa.s to 315 mPas (Figs. 50A-50C). There was an
approximate 200 mPa.s decrease i viscosity for every 5% increase in unconjugated protein
(Figs. 50B-50C). Changes m viscosity associated with increase n biopolymer concentration
{with no protein present) were also observed (Fig. 50D).

[8628] Thus, addition of unconjugated antibody to the formulation {e.g., increase
from 0% to 10% to 20% to 30% to 40% to 50%, etc.) can be used to decrease viscosity of the

conjugate formulation

Example 30 — Injection force measurement
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[68629] This non-limiting example shows the effect of aliering the percent
composition unconjugated protein on the injection force required to express the formulation
from a pre-filled syringe system out of the syringe. The force required to depress the plunger
rod from a pre-filled syringe filled with a OG1953/CGG1950 Formulation C {contaming 0% to
5% OG1950 and 95% - 100% OG1953) or OG1953/0G1950 Formulation S {containing 20%
(1950 and 80% OG1953) and fitted with various dosing needles (29, 27(G) was measured.
Anapproximately 50% reduction in injection force from 10.6N to 5. 1N and 14.5N t0 6. 7N was
ohserved for 27Gx13mm and 29Gx10mm needles, respectively, for the Formulation S

compared to the Formulation .

FExample 31 — Prefilled Syringe Bubble Management

[0630] This non-limiting example shows the effect of altering the percent
composition of unconjugated protein on bubble movement in a syringe filled with the
formulation. Experiments were carried out to test whether changes to the formulation can lead
to movement {and thus the potential to remove the bubble) of the bubble by turning the syringe
vertically as shown in Fig, 81

[68631] PFS were filled with the indicated formulation and the plungers were
placed. Bubbles can remain next to the plunger, which is not preventable through the PFS
filling and stoppering process. As the bubbles should not be mjected into the eve of the patient,
1t 1s desirable for the bubbles to be removed while placing the mjection needle and setting the
desired dose level for intravitreal injection. When the syringe 1s turned upside down with the
dosing end pointing up, in an aqueous solution with viscosity of 1, the bubble would move up
readily. FIG. 51, left panel, shows that in OG1953/0G1950 Formulation € (contamming 0% to
5% OGI950 and 95% - 100% OG1I953), the bubble was stationary i the viscous fluid
{viscosity 1,200 centipoise} at about 10 seconds. In OG1953/0G1950 Formulation S
{containing 20% OG1950 and 80% OG1953; Batch R50082), the bubble moved up {(viscosity
315 ¢pi} {FIG. 51, left panel}. The formulation containing 85% bioconjugate / 15% free protein
showed no imtial movement of the bubble (FIG. 51, left panel). About 30 seconds later, the
bubble in Formulation § was at the top, and the bubble in the 85% OG1953 and 15% OG1950

formulation (viscosity 532} was in the middle, indicating a slower movement of the bubble
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compared to Formulation 8§ (FIG. 51, right panel}). And meanwhile, with the Formulation C
the bubble was still stationary (FIG. 51, right panel).

[0632] Thus, the reduction in viscosity and injection force due to increased percent
composition of unconjugated protein can improve safety and usability in clinical setting,
including dose preparation, bubble removal, dose setting, expression force and time, and usage
of smaller needle gauges {e.g., 29/30 vs 27). Further, benefits to manufacturability include at
scale production of PFS (without the need for special pumps, closing needles, compression
tubes for plunger placement, etc.} and improved accuracy of dilutions for analytical methods

across analytical laboratories and operators.

Example 32 — Potency of 0GI1953/0G1959 Formulation € and Foermulation S, and
OG1950 unconjugated protein

[0633] This non-limiting example shows the potency of formulations with 20%
unconjugated protein + 80% conjugated protemn. Experiments were performed to demonstrate
that the potency of the formulations s similar whether 1 18 100% unconjugated protein, 100%
conjugated protein, or 20% unconjugated protein + 80% cowjugated protein.  The results as
evaluated in a coropetition ELISA assay format using the same assay condition as described in
example 27 are shown in FIGs. 52A, 528, and in a cell-based assay format are shown s Fig.
52C.

[0634] (31930 and OG1953/0G1950 Formulation C were sumilarly potent i an
ELISA-based inhibition assay (FIG 524} Further, OG1953/04G1950 Formulation § was
stable at 37°C for 2 months in an ELISA-based inhibition assay (and sinilar in potency {0
OG1953/0G1950 Formulation € and OG1950) (FIG. 52B}.  In addition, 0G1953/0G1950
Formulation S, OG1953/0G1950 Formulation € and OG1950 showed comparable potency
a cell-based inhibition agsay (FIG. 52C).

[0635] These results indicate that there 1s not a sigmificant difference in potency of
the unconjugated antibody and the conjugated antibody. In both, a competition ELISA assay

and also in a cell-based assay, the potency curves are essentially overlapping.
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Example 33- Clinical immediacy of proteins and conjueates

[8636] In a climcal study treating patients with wet AMD, where patients were
treated with 3 monthly Ioading doses of OG1953 formulation or aflibercept, followed by a
fixed dose once every 8 weeks for aflibercept group or flexible treatment regimen based on
pre-specified treatment criteria for OG1953 formulation, approximately 60% of patients
showed improved vision (Figure 53 A, curve of 20-week group), demonstrating immediacy and
durability.

[8637] in the loading phase, both the mean change in best corrected visual acuity
(BCVA) and the mean change in central subtield thickness, a measure of fluid mn the retina as
measured by ocular coherence tomography (OCT) imaging were lower than the active
comparator protein (FIGs. 33B, 53C).

Figure 3B: Best Corrected Visual Acuity (BCVA) and Ocular Coherence Tomography
(OCT) mean change from baseline at Week 12 after three monthly loading doses of Aflibercept
and Faricmab at Day 1, Week 4 and Week 8 in anti-VEGF treatment naive subjects.

[68638] This suggests that the immediacy of the bioconjugate to drive an immediate
effect might be less than naked/free protein (unconjugated) biologics such as scFv
{(BeoVu/brolucizomab), Fab {(Lucentis/ranibizumab), mAb  {Avastinvbevacizumab
Vabysmo/faricimab), receptor TRAP (Evlea, aflibercept). These naked/free protems can
diffuse more readily from the vitreous to both the retina and choroid. Because the bioconjugate
1s very farge and has a relatively longer residence time, 1t diffuses more slowly to and through
the reting, choroid and RPE. Thus, conjugates may act largely as fong-acting (basal), whereas
other therapeutics which are unconjugated proteins may act as immediate-acting {bolus).

[8639] The addition of the unconjugated antibody together with the conjugated
antibody may provide a therapeutic formulation with a defined level of bolus and a defined
level of basal activity. The amount of bolas may be calculated as follows: 15% loading of
GG1950 1s the same number of anti-VEGF binding sites as ranibizumab chinical dose in wet
AMD and 1.6067 the number of anti-VEGF binding sites as ranibizomab clinical dose m
diabetic eve disease. 20% loading of OG1950 (Img dose of 0G1950} is 1.33 the number of
anti-VEGF binding sites as Lucentis wAMD clinical dose. 1mg dose of OG1950 15 .667 the
number of anti-VEGE binding sites as the 2mg clinical dose of aflibercept in wet AMD, DME,

RVQ and NPDR.
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Example 34,

[0640] This non-limiting example shows preparation of 20% OG19506/0G1953
formulation following generation of the CEX pool in Example 11.

[8641] Addition of 0OG19590, buffer exchange, and concentration: The CEX pool
may be concentrated using a Pellicon 3 Ultrafiltration Cassette with 30 kiDa MW cellulose
based membrane. OG1950 or OGI950IAM may be added to result in a 5-30% unconjugated
antibody content as measured by CEX-HPLC and 1 a concentration of 7 g/L (protein
concentration). The diafiltration may be performed by applying 7 diavolumes using 20 mM
Na-acetate pH 4.5 or an alternative diafiliration buffer as per the table below. Subsequently,
the protein solution may be further concentrated to 20-25 g/l (protein content), and
polysorbate 20 added to 0.01% {w/w}. Finally, the concentration may be further increased to
50 g/L by vacuum-assisted evaporative concentration at 15-20 mbar and 10-20 °C.

Table 34.1

Entry | Exp. OG1950 Diafiliration buffer | KSI-301 DS
No

#1 ESIO0 {1.5g@ 495 gL, 5 mMhistidine, pH | 10.5 ¢ @ 48 g/L.
corresp. to 7.5% (w/w) OG1950 { 5.2 and pH 5.9

#2 ESI88 119¢g@495 /L, 16 mM histidine, | 134 8@ 52 ¢/L
corresp. to 10% (w/w) OG19S0 {pH 52 ¢ and pH 5.2

#3 ESIRO {19g@495¢/L., 10 mM Na-acetate, | 12.3 ¢ @ S0 g/L.
corresp. to 10% (wiw) 0G1930 | pH S.0° and pH 5.0

#4 ES219 {28 ¢ @495 ¢/1, 20 ;M Na-acetate, | 13.2 g @ 50 g/L.
corresp. 1o 15% (w/w) OG1950 | pH 4.5 and pH 5.0

HS ES221 {38g@495¢/L, 20 mM Na-acetate, | 11.7 2 @ 52 g/L.
corresp. to 20% {wiw} OG1950 { pH 4.5 and pH 5.0

#6 ES235 (444g@2.1 g/, 26 mM histidine, | 139 g @ 52 g/L
corresp.  to 10%  {wiw)ipH 47 and pH 5.1
OGI950IAM ®

#7 E5218 {4449 @21 g, 20 mM Na-acetate, | 8.7 ¢ @ 52 g/L

pH 4.5 and pH 5.1
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corresp.  to 10%  (w/w)
OGI950IAM ©

#3 E5220 {606 @ 2.1 o/L, 20 mM Na-acetate, | 121 2 @ 52 ¢/
cofresp. to 15%  (w/w){pH A4S and pH 5.1
OGI95CIAM ©

#O E5226 {888g@2.1 /L, 20 mM Na-acetate, | 1352 @ 52 ¢/
cofresp. to 20%  (w/w){pH A4S and pH 5.0
OGI95CIAM ®

a. 250 mM histidine pH 5.2 was added to the TFF pool to obtain a concentration of 20
mM. After the vacuum-assisted evaporative concentration, the pH was adjusted to 5.2
by adding 0.1 M HCL

b. 250 mM Na-acetate pH 5.0 was added to the TFF pool to obtain a concentration of 20
mM. After the vacuum-assisted evaporative concentration, the pH was further adjusted
to 5.2 by adding 0.5 M acetic acid.

c. OGI950IAM was prepared by conjugating OG1930 after reduction and re-oxidation
with a S-fold molar excess of iodoacetamide over OG1950 for 2 b at ambient. Excess
wdoacetamide was removed by applying 5 diavolumes of 20 mM Na-phosphate, 70
mM NaCl, pH 5.7

Example 35.

[0642] This non-hmiting example shows preparation of a 30% OG2072/0G2074
formulation.
Purification and Decapping of OG2072

[8643] The OG2072 heavy and light chains may be cloned into expression
plasmids and transfected into CHO celis. Cells can be grown up in appropriate media and
harvested. (3G2072 may be purified using technigues described above. The OG2072 cysteine
at position L660C (or L.443C per BU numbering} residue 1s typically “capped” or oxidized by
chemicals in the cell colture media and 1s not available for conjugation. In this regard, purified
(3(G2072 may be subjected to a decapping {1.e. reducing) procedure o remove the cap and
enable the free (1.e. those not wvolved m Cys-Cys disulfide bonds) cysteine residue to be
conjugated to the maletmide fonctionality of a polymer. Decapping may be done by mixing
purified OG2072 protein with a 30x molar excess of the reducing agent TCEP (3.3',3"-
Phosphanetniyltripropanoic acid) at 20°C for 45 minutes. The reduction reaction with TCEP

may be monitored by SDS-PAGE, SEC-HPLC and/or CE-8DS. Following reduction, the
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OG2072 protein can be washed by Tangential Flow Filtration {TFF) using a Pellicon 3
Ultrafiltration Cassette with 30 kDa MWCQO cellulose based membrane from Millipore with
20 mM Tris pH 8.5, 50 mM NaCl, 2 mM EDTA (Ethylenediaminetetraacetic acid) buffer to
remove the cap and the excess TCEP. Reduced OG2072 can then be allowed to reoxidize
using DBHAA at 20°C for 1 hour followed by a TFF step for removal of DHAA to form
decapped OG2072. The decapping status 1s monitored by SDS-PAGE assay, SEC-HPLC, CE-
SDS, and/or iclEF.

Conjugation and Purification of OG2072 to MPC Polymer

[0644] Conjugation reaction: Decapped OG2072 may be conjugated to polymer
OGI802Z. An excess of OG1802 is used (2.5-4.5 fold molar excess) m 50% Tris buffer (20
mM Tris, 50 mM NaCl, 2 mM EDTA, pH 8.5} and 50% water at 6°C. Conjugation can be
monitored by SDS-PAGE and/or CEX-HPLC and driven to near completion. OG2072
conjugate may be purified via cation exchanger chromatography and buffer exchanged into the
formulation buffer by TFF.

[(645] Purification of protein-polymer conjugate by CEX chrematography:
20 mM monosodium phosphate per g of crude conjugation solution may be added and the
diluted crude conjugate solution loaded on a column packed with the cation exchange resin
Presto jetted SP3S, washed with 20 raM Na-phosphate pH 5.7, and eluted with a gradient to
§0% 20 mM Na-phosphate pH 5.7, 280 mM NaCl.

[0646] Addition of uonconjugated OG2072, buffer exchange, and
concentration: The CEX pool may be concentrated to 5.8 g/l {protein content} using a
Pellicon 3 Ultrafiltration Cassette with 30 kDa MW cellulose based membrane. OG2072
antibody may be added to result in a 15-40% unconjugated antibody content as measured by
CEX-HPLC. The diafiltration may be performed by applving 7 diavolumes using 20 mM Na-
acetate pH 4.5, Subsequently, the solution may be further concentrated to 20-28 g/L. (proten
content), and polysorbate 20 added to 0.01% (w/w)}. Fmally, the concentration may be further
increased to 50 g/L by vacueme-assisted evaporative concentration at 15-20 mbar and 16-20

°C.

Table 351
Entry | Exp. No | Unconjugated OG2072 KSI-501 DS
#1 E5332 11.6g@ 19 gL, 134g@ 52/t andpH 49
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corresponding to 20% w/w

42 E5366 | 63.6g@ 19 gL, 41.6 g @ 50 /L and pH 4.8

corresponding to 30% wiw

Example 36: Stability of OG1953 conjueate solution containing free 0G19350 protein

[8647] This non-limiting example shows the stability of OG1953 conjugate
solution containing 15% and 20% free antibody OG1950 after storage for 12 or 15 months,
and relates to Example 27.

[0648] Additional samplings of formulations #3, #4, and #9 (as described in FIG.
41} were performed using the tandem method, at 12 and 15 months for 3°C and 25°C,
respectively. The samples stored at S°C had less than 5% degradation (and/or aggregation)
impurities up to a vear (FIG. 56A (15%;), FIG. 568 (20%), FIG. S6(C {20% 1AM}). Thesamples
stored at 3°C are projected to have less than 10% degradation {and/or aggregation} impurities
up to 2 years.

[8649] The samples stored at 25°C had less than 10% degradation {and/or

aggregation} impurities up to a year,

Example 37: Potency of OG1953/0G 1950 Formulations

[0650] This non-luniting example shows the potency of OG1953/0GI950
formulations with 20% uncounjugated protein + 80% conjugated protein after storage for 12 or
15 months, and relates to Example 32.

[0651] Formulation #3 (Batch#R50031) contained 7.5mg/ml OG1950, 42 5mg/mli
OG1953, S0mM sodium acetate, 8.025% Tween20, pH 5.

[0652] Formulation #4 (Batch#R50032) contained 10mg/ml OGI950, 40mg/ml
OGI953, S0mM sodium acetate, 0.025% Tween20, pH 5.

[8653] Formulation #9 (Batch#RS0041} contained 10mg /mi GG1950, 40mg/ml
OG1953, SO0mM sodium acetate, 0.025% Tween20, pH 5.

[8654] The samples as shown above were stored in a glass vial with crimp-sealed
container closure, then stored at 5°C or 25°C. Samples were taken at 12 and 15 months,
respectively for potency analysis. The results for 12 months at 3°C, and 15 months at 25°C are

shown in FIG. 57A and FIG. 57B, respeciively. All samples analyzed showed comparable
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activity as compared to the control 3(G1953 standard, which indicates the samples are stable

under the storage conditions. In some embodiments, formulation #4 has the best stability.

Example 38: GMP Process for Preparation of OG1953/0G1950 Formulation

[0655] This non-limiting example shows a GMP process summary for an
0G1953/0G1950  formulation, from a CEX elution pool through vacuum assisted
concentration step.

[0656]  KSI-301 (20% OG1950 with 80% OG1953): the eluate pool from CEX
chromatography is concentrated to 5.8 mg/mb. At this point, 21% {mole OG1950 / mole
{(OG1950 + 0OG1953)y OG1950 Antibedy Intermediate 1s added, and the protein concentration
of the solution increases to approximately 7.1 mg/ml. The diafiltration 1s performed against 7
diavolumes with 20 mM sodium acetate, pH 4.5, The total protein solution is concentrated to
approximately 25 mg {about the weight of a grain of riceyml, and the Tangential Flow
Filtration (TFF) retentate system is transferred to the concentration vessel RP250 via 0.45 +
0.2 pm filtration. A rinse of the TFF system is performed using 20 mM sodium acetate, pH 4.5
and added to the TFF retentate via 0.45 + 0.2 um filtration to obtain a protein concentration of
> 20.2 mg {about twice the weight of a grain of table saltyml.. The vuit operation is performed
at 20 = 3°C. The pool 15 conditioned by adding polysorbate 20 to 0.01% {w/w), and the
concentration 1s adjusted to 20 £ 2 g/L. (based on antibody mass) with 20 mM sodium acetate,
pH 4.5, The conditioned pooi s first concentrated to 45 mg (about half the weight of a business
cardy/mL, and then further concenirated to 50 mg {about half the weight of a business card}/mL
resulting in the final bulk drug substance.

[8657] The above method can be used to prepare a formulation having: 56 mM
sodivm acetate, 0.025% polysorbate 20, pH 5 (specification: pH 4.5-5.5), 50 mg/mL (total
protein concentration} containing 15.0-25.0% OGI956, 75.0-85.0% OGI953.  In some
embodiments, 3G1950 15 present at about 20% of the total protein amount of GG1950 and
0OG1953,

Example 39 GMP Process for Preparation of QG2074/0G2072 Formulation

[0658] This non-limiting example shows a GMP process summary for an
OGI953/0G1950  formulation, from a CEX eluiion pool through vacuum assisted

concentration step.
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(06591 KS8I-501 (30% OG2072 with 70% (G2074): the eluate pool from CEX
chromatography is concentrated to 5.5 mg {about half the weight of a grain of table salty/mL.
At this point, 31% (mole 0G2072 / mole (OG2072 + 0G2074)) OGR072 Antibody
Intermediate 13 added, and the protein concentration of the solution increases to approximately
7.1 mg/mL. The diafiltration 1s performed against 7 diavolumes with 20 mM sodium acetate,
1.5% (w/v) sucrose pH 4.5. The total protein solution is concentrated to approximately 28 mg
(about the weight of a gramn of rice)/mL, and the TFF retentate system is transferred to the
concentration vessel via 0.48 + 0.2 um filtration. A rinse of the TFF system is performed using
2 L of 20 mM sodium acetate, 1.5% (w/v) sucrose, pH 4.5 and added to the TFF retentate via
0.45 + 0.2 pm filtration to obtain a protein concentration of > 20.2 my {about twice the weight
of a grain of table saltyml. The unit operation is performed at 20 + 3°C. The pool 1s
conditioned by adding polysorbate 20 to 0.01% (w/w), and the concentration is adjusted to
18.0-22.0 myg (about twice the weight of a grain of table salt)/mL (based on antibody mass)
with 20 mM sodium acetate, 1.5% (w/v) sucrose, pH 4.5 The conditioned pool is first
concentrated to 45 mg {about half the weight of a busmess card)/ml, and then further
concentrated to 50 mg {about half the weight of a business card)/ml resulting i the final bulk
drug substance,

[8668] The above wethod can be used fo prepare a formulation having: 30 mM
sodium acetate, polysorbate 20, sucrose, pH 5 (specification: pH 4.5-5.5), 50 mg/ml (total
protein concentration) containing 20-40% OG2072, 60-80% O0G2074. In some embodiments,
(3(G2072 is present at about 30% of the total protein amount of OG2072 and OG2074.

[8661] Optionally, the method mcludes a pH adjustment step {e.g., by adding 3.653
g of 2.5 M sodium acetate solution to 1 kg of the above formulation). This pH adjusiment
moreases the formulation pH by 0.1 to .15 pH unt for inproved stability while mamntaining
the solubnlity of the formulation. The sodium acetate concentration 1n this formulation can be
about 59 mM.

[0662] Optionally, histidine acetate buffer (instead of sodium acetate} can increase
the pH of the formulation to 52-62 while maintaining the solubility of the
30%0G2072/70%0G2074 formulation. The increased pH may improve the stability of the

30%0G2072/70%60G2074 formulation.
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Example 40; Analvtical Methods Description for K81-301 and KSI-501

[8663] This non-limiting example provides analvtical methods for characterizing
formulations and compositions of the present disclosure.

[{1664] COLOR AND CLARITY (APPEARANCE) BY VISUAL INSPECTION.
Color of Drug Substence was examined visually against water and prepared color standards
and conformed to PhEur 2.2.2 requirements. Sample results were reported versus the
corresponding yellow color standards. Clasity (Appearance) of Drug Substance was examined
against prepared opalescent reference suspensions and conformed to PhHur 221
requirements.

[8665] PH BY PHOTENTIOMETRY. The pH measurement analytical procedure
was performed according to USP<791>/PhEur 2.23/1P 254

[8666] PROTEIN CONCENTRATION BY UV A280NM. Absorbance at 280 nm
was used to determine the protein conceniration in the test sample using an extinction
coefficient. The absorbance of the sample at different path lengths was measured the
absorbance was plotted against the path length. A linear regression was performed where the
siope (m, Abs-mm-1) was proportional to the sample concentration, =m/{extinction
coefficient). The method conformed to USP<S07>

[0667] MOLECULAR WEIGHT AND POLYDISPERSITY BY SEC-MALS.
Molecular weight and polydispersity of bioconjugate in Drug Substance samples was measured
by couphng SEC-HPLC and Multi-Angle Static Light Scattering (MALS) detector, where the
mtensity of the scattered light was proportional to the concentration of the macromolecules i
solution so that the absolute molar mass and size were determined for each eluting fraction
from SEC-HPLC. Polvdispersity measures the size disiribution of molecules of bioconjugate
i Drog Substance samples by comparing the ratio of weighted average molecudar weight (Mw)
o number average molecular weight (Mn),

[0668] BIOCONJIGATE, UNCONIUGATED ANTIBODY, AND OG1802
UNREACTED POLYMER BY CEX-HPLC. CEX-HPLC was used to assess Drrug Subsiance
purity by separating the bioconjugate from unconjugated antibody, as well as from other
product related species (if present). Each of the protein species of concern can be guaniified

and expressed as a percentage of the total integrated peak area. The area for the OG1802
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unreacted polymer at 280 nm in DS was evaluated by comparing to the OG1802 Biopolymer
Intermediate limit standards.

[0669] BIOCONJUGATE, BIOCONJUGATE HMW  FORMS, AND
BIOCONJUGATE LMW FORMS (INCLUDING ANTIBCDY) BY SEC-HPLC. Size
Exclusion Chromatography (SEC-HPL{C) was used to assess Dug Substance purity by
separating the bioconjugate from its high molecular weight (HMW) and low molecular weight
(LMW) (including antibody} species. Each of the protein species of concern can be quantified
and expressed as a percentage of the total integrated peak area.

[067G] BIOCONJUGATE, ANTIBODY, AND IMPURITIES BY TANDEM-
HPLC. Tandem-HPLC is a tandem chromatography method that, in some embodiments,
mncludes connecting a Cation Exchanger (CEX) HPLC column followed by a Size Excluston
Chromatography (SEC) column. The chromatography was accomplished in a single run which
inciuded 1) binding of unconjugated antibody with CEX column and i1} elution of bound
unconjugated antibody with a short pulse of buffer with high salt. Briefly, the ionic strength of
the 1socratic running buffer allowed the bioconjugate and the weakly bound antibody light
chain and its aggregates to flow through the CEX coluron while the antibody/fusion protem
monomer, antibody/fusion protein aggregates and a trace amount of tightly bouund variants of
bioconjugate remained bound to the CEX column (loading phase); a continuous chasing with
mobile phase ensured the signal returns to the baseline; then a short pulse of high salt allowed
the CEX-bound fraction to be eluted and be immediately separated by the SEC column.

{3671] POTENCY (INHIBITION OF HUMAN VEGF BINDING TO HUMAN
VEGFR BY ELISA). The ability of KS8I-301 Drug Substance samples o inhibit binding of
huVEGE 1o huVEGFR mmmobilized on an ELISA plate was tested. In this method, mereasing
concentrations of KSI-301 Drug Substance were pre-incubated with biotin-labeled VEGF
(bt VEGF} and loaded onto a VEGFR coated plate, after which bound bt VEGF was detected
using streptavidin HRP. The 1C30 of KSI-301 Drug Substance was calculated and compared
to that of the reference standard.

{0672} POTENCY (BIOLOGICAL ACTIVITY USING VEGF REPORTER
CELL LINE KDR/NFAT-RE HEK293). The potency of KSI-501 Drug Substance samples
was measured in a reporter gene assay using the YEGF responsive cell line KDR/NFAT-RE

HEK?293. The analytical method was based on the capacity of KSI-501 to inhibit VEGF
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activity using the VEGF responsive cell line KDR/NFATRE HEK?293. The KDR/NFAT-RE
HEK?293 cells have been engineered to express the NFAT response element upstream of Luc2P
as well as exogenous KR, When VEGE binds to the KDR/NFAT-RE HEK293 cells, the KDR
transduces intracellular signals resulting in NFAT-RE-mediated luminescence. In this method,
increasing  concenirations of KSE-501 were preincubated with VEGF and loaded to
KDR/NFAT-RE HEK293cells. KSI-301 reduced activation of VEGF induced signaling and
lead to reduction of NFAT-RE-mediated luminescence. The resulting luminescence data were
used to fit 4-parameter sigmoidal dose-response curves. Parallel-line comparison of dose
response curves generated with the reference material and curves generated with the test
sample allowed for determination of the test sample’s potency.

{0673 POTENCY (BIOLOGICAL ACTIVITY BY COMPETITIVE ELISA FOR
MEASURING ANTI-IL6). The potency and identity of K&I-501 Drug Substance samples was
measured by a competitive ELISA based on the ability of KS8I-501 to block the binding of
human L6 higand to their receptor ILORa. The potency was evaluated by quantifying
remaining L6 / IL6Ra complexes using competitive ELISA. The inhibitory action was
momtored in vitro by coincubation of recombinant L6 and ILoRa with increasing
concentrations of KSI-301 and the determination of the remaining 116 / TLOGRa complex by an
ELISA usmg an antibody pait spectfic for IL-6 / [L-0Ra complex. The resulting data
{Absorbance at 430 nm) were used to fit d-parameter sigmoidal dose-response curves.
Comparison of dose-response curves generated with the reference standard and curves

generated with the test sample allowed for determunation of the test sample’s potency

Example 41 Continuous 30 munute tandem method separation with PhotoBiol Array (PDA)

detection set at 200-350um

[8674] Tandem method with PDA detector set at 200-800nm displayed discrete
2&0nm protein peak absorbance for LPY, LP2, 16, P2, P1 and monomeric lsG (M & M’} The
2D contour view of elution time versus wavelength s shown in FIG. 59A, and the extracted
wavelength profile at 280nm the peak identification of the various ehuted fractions collected
for further characterization are shown in FIG. 59B. Spectra extraction at 280nm exhibited the
typical 280nm absorbance trace as in the continuous 80 minute Tandem method according to
the SOP391 v7. In some embodiments, SOP391 v7 is a continuocus 80min run where the

Loading and elution runs (L+E} are combined with a 1mun high salt pulse at about 40min to
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eluie the loaded antibody and aggregated forms which are separated immediately with the
SEC from 41-80min.

[8675] Fluted fractions were analyzed using SDS-PAGE under both non-reduced
(F1G. 59C) and reduced (FI1G. 59D) conditions, the gels were then stained with Silver Staining
Kit to reveal the protein bands. The result included (1) LP1 peak for the 0G1953 conjugaie
with a typically increased HC/LC ratio, as about 530% of the HC containing polymer (HC-
polymer} were unable to enter the gel, whereas alf the light chain (LC) remains unchanged. (2}
L.P2 contained a single protein migrating between 40-50kD> MW marker under non-reducing
conditions, when reduced, the sample was confirmed to be the hight chain (L.C) which migrates
like the standard. (3} the 16° peak fraction was very heterogeneous, 1t may contain large MW
aggregates of conjugate and protein aggregates, when reduced, there was HC, LC and HC-
polymer barely migrating into the well (4} P2 fraction contained predominantly dimers of
0OG1950 antibody with some spilled over aggregates from the 16° peak fraction, this was
evidenced by the presence of 110kD and 80 kD3 bands under the reduced condition, it also
contained some covalently aggregated species of IgG as evidenced by bands higher than the
HC under reduced conditions. The presence of higher HC/LC ratio was evidence that majority
of the aggregates i this fraction were IgG and not OG1953 conjugate. {S) P1 contained a
diffused band with an apparent MW shightly higher than 160kD MW marker, the dentity of
the form was unknown and 1t could be reduced to HC and LC as the predomivant components.
(6) The fraction eloting at 63.34 munutes represented the monomernic form 0OG1950 IgG (M)
and the training fraction as represented by M' contained some degrading form of OG1956 Ig(s.

Example 41: XSI-301 stability evaluation out to 9 months

[0676] Some embodiments of a formulation contaming 80% OG1953 conjugate
and 20% unconjugated OG1950 were scaled up and produced at large scale under GMP and
were released for chincal trials. The quality of the drag substance continues to support a clear
and stable formulation for intravitreal injectable medicine application. FIGS 60A-60C show
lot release (time O} and long term stability up o 9 months. The product showed excellent
stability at up to 6 months at ambient temperature or lower with impurity level below 5% when
using Tandem-HPLC method. Al other assays showed mimimal to no product deterioration

as compared to time 0 sampling.
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Example 42: KX8I501 batch 1-3 Lot Release Summary

[0677] The selected formulation containing 70% OG2074 conjugate and 30%
unconjugated OG2072 was scaled up and three separate batches includmg KS1501 Batch 1-3
were produced at large scale under GMP and the were released for clinical trials. The quality
of the drug substance continues to support a clear formulation for mtravitreal injectable
medicine application. FIG. 61 shows the time O (lot release} analysis summary of the
KSI501 batch 1-3.

Example 43: Injection force and viscosity measurements for KSI-301 and KSI-501

[8678] The bioconjugate (formulation without unconjugated protein} or mix
formulation product {in some embodiments, the 301 nux formulation comprises 20% 0G1950
and 80%0G1953 and the 561 nux formulation comprises 33%0G2072 and 67%0G2074) at
nominal concentration of 50 mg/mL were individually filled into BD 1 mL dosing syringes up
to the 100 ul dose line using an 18G filter needle. The 18G needle was removed from the
syringe and replaced with either a 27G x 13mm or 29G x 10 mm dosing needle and allowed to
ncubate at 25°C for 1 hour. After syringes reached 25°C the myection force {ghde force) was
measured on the Tnstron Model 348C-1 set at a counstant speed of 34 wam/min (=5.6 /10
second, which s equivalent to1 00ul/10 second). An average of the glide force measurements
over tirne was calculated to be the wyection force. As shown n FIG. 62, injection force was
found to decrease about 2-3~fold for the mix formulation as compared to the 100% conjugate
counterpart.

[8679] The bioconjugate {formulation without unconjugated protein} or mix
formulation product (in some embodiments, the 301 mux formulation comprises 20% GG1950
and 80%0G1953 and the 501 mix formulation comprises 33%0G2072 and 67%0G2074)
sealed vials were allowed to reach room temperature for approximately 30 minutes then mixed
thoroughly prior to spinning down fo remove any bubbles. Viscosity was measured on the TA
Instruments Discovery Hybrid Rheometer 26 (DHR 20) using a 20 mm sandblasted Peltier
plate and stainless steel 20 mm 2° cone set to measurement temperature of 25°C. A Peltier
solvent trap was used to prevent product drying out during the measurements. Approximately
85 ulL of product was loaded to the Peltier plate and trimmed. Method details involve a soak
for 120 seconds, a pre-shear at a shear rate of 50.0 l/second for 20.0 seconds, then an

equilibration for 20.0 seconds prior the measurement at a constant shear rate of 50.0 1/second
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over a duration of 100.0 seconds with 5.0 seconds/pt intervals. Viscosity is reported as the
average of the 20 measurements over the 100 second duration. As shown 1n FIG. 63, viscosity
measured at ambient temperature decreases about 5-fold for the mux formulation as compared
to the 100% conjugate counterpart.

[0680] Al patent filings, websites, other publications, accession numbers and the
tike cited above or below are incorporated by reference m their entirety for all purposes to the
same extent as if each individual 1tem were specifically and individually indicated to be so
incorporated by reference. I different versions of a sequence are associated with an accession
number at different times, the version associated with the accession number ai the effective
filing date of this application is meant. The effective filing date means the earlier of the actual
filing date or filing date of a priority application referring to the accession number if applicable.
Likewise, if different versions of a publication, website or the like are published at different
times, the version most recently published at the effective filing date of the application is meant
unless otherwise indicated. Any feature, step, element, embodiment, or aspect disclosed herein
can be used in combination with any other unless specifically indicated otherwise. Although
some embodiments have been described in some detail by way of illustration and example for
purposes of clanty and understanding, it will be apparent that certain changes and

modifications may be practiced within the scope of the appended claims,
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WHAT IS CLAIMED I5:
i A formulation comprising:
a first molar amount of a conjugate comprising a first protein conjugated to a
phosphoerylcholine-containing polymer;
a second molar amount of a second protem that is not conjugated to a
phosphoryicholine-containing polymer; and
a pharmaceutically acceptable carrier,
wherein the formulation comprises the second protein at about 1% or more of a
total molar amount of the conjugate and the second protein, wherein the total molar
amount comprises a sum of the first molar amount and the second molar amount,
wherein the formulation has a pH that is about ¢.5 pH units away or more from
the 1soelectric pomnt {pl}) of the second protein.
2. A therapeutically acceptable composition comprising;
a first molar amount of a conjugate comprising a first protein conjugated to a
phosphorvicholine-containing polymer;
a second molar amount of a second protein that is not conjugated to a
phosphorvicholine-containing polymer; and
a therapeutically acceptable carrier,
wherein the composition comprises the second protein at about 1% or more of
a total molar amount of the conjugate and the second protein, wheremn the total molar
amount comprises a sum of the first molar amount and the second molar amount,
wherein the composition has a pH that 15 about 0.5 pH units away or more from
the wsoelectric pomt (pI) of the second protein.
3. A therapeutically acceptable composition comprising:
a conjugate comprising a first protein conjugated to a phosphoryicholine-
containing polymer;
a second protein that is not conjugated to a phosphorylcholine-containing
polymer; and

a pharmaceutically acceptable carrier,
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wherein the percent composition of the second protemn relative to the total
protein mass weight concentration of the first protein and the second protein in the
composition 1 about 1% or more,

wherein the composition has a pH that is about 6.5 pH units away or more from
the isoelectric point (pl} of the second protein.
4 A formulation comprising:

a first molar amount of a conjugate comprising a first protein conjugated to a
phosphorylcholine-containing polymer;

a second molar amount of a second protein that is not conjugated to a
phosphorylcholine-containing polymer; and

a pharmaceutically acceptable carrier,

wherein the formulation comprises the second protein at about 1% or more of a
total molar amount of the conjugate and the second protein, wherein the total molar
amount comprises a sum of the first molar amount and the second molar amount,

wherein the formulation has a pH that 1s about 0.5 pH units away or more from
the 1soelectric point {pl) of the second protein,

wherein the formulation has a reduced wviscosity and/or an enhanced
mjectability compared to a reference formulation comprising the conjugate at the total
molar amount.
5. A therapeutically acceptable composition comprising:

a conjugate comprising a first protein conjugated to a phosphoryicholine-
containing polymer;

a second protein that is not conjugated 1o a phosphorylcholine-containing
polymer; and

a pharmaceutically acceptable carrier,

wherein the percent composition of the second protemn relative to the total
protein mass weight concentration of the first protein and the second protein in the
composition 1s about 1% or more,

wherein the composition has a pH that 1s about C.5 pH units away or more from

the isoelectric point (pl) of the second protein,
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wherein the composition has a reduced viscosity and/or an enhanced
injectability compared to a reference composition comprising the conjugate, wherein
the first protein of the conjugate is present in the reference composition at the total
mass weight concentration of the first and second proteins in the composition.
6. A low-viscosity formulation of a protein conjugate, comprising:

a first molar amount of a conjugate comprising a protein conjugated to a
phosphoryicheline-containing polymer;

a second molar amount of the protein that 15 not conjugated to the
phosphorvicholine-containing polymer; and

a pharmaceutically acceptable carrier,

wherein the formulation has a pH that is about ¢.5 pH units away or more from
the 1soelectric point {pl} of the protein,

wherein the formulation has reduced viscosity and/or an enhanced injectability
compared to a reference formulation comprising the conjugate at a total molar amount
that 15 the sum of the first and second rvolar amounts.
7. A formulation comprising:

a first molar amount of a conjugate comprnising a first protein conjugated 1o a
phosphoryicholine-containing polymer;

a second molar amount of a second protein that 13 not conjugated to a
phosphorvicholing-containing polymer; and

a pharmaceutically acceptable carrier,

wherein the second protein is present in the formulation at about 1% or more of
a total molar amount of the conjugate and the second protein, wheremn the total molar
amount comprises a sum of the first molar amount and the second molar amount,

wherein the formulation has a pH that 1s about 4.5 pH units away or more from
the 1soelectric pomt {pl) of the second protein,

wherein the formulation has a reduced turbidity compared to a reference
formulation comprising the first molar amount of the conjugate and the second molar
amount of the second protein at a pH about the same as {e.g., within 0.05, 0.1, 0.15,
0.2, 0.3, 0.4, or 0.5 pH units of} the pl of the second protein.

8. A pharmaceutical formelation comprising:
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a first molar amount of a conjugate comprising a protein conjugated to a
phosphoryicholine-containing polymer;

a second mwolar amount the protein that 18 not comugated to the
phosphoerylcholine-containing polymer; and

a pharmaceutically acceptable carrier,

wherein the formulation comprises the protein that is not conjugated to the
phosphoryicholing-containing polymer at about 1% or more of a total molar amount of
the conjugate and unconjugated proteins, wherein the total molar amount comprises a
sum of the first molar amount and the second molar amount,

wherein the formulation has a pH that 15 about 0.5 pH units away or more from
the isoelectric point {pl) of the protein,

wherein the formuation is substantially free of turbidity.
9 A formulation comprising:

a phosphorylcholine-containing polymer present in the formulation at 100
mg/mL or higher; and

a protein that 1s not conjugated to a phosphoryvicholine-containing polyvmer,
wherein the protein 15 present in the formulation at 3 second molar amount,

wherein the protein is present in the formulation at about 1% or more of a total
molar amount of the polymer and the protein, wherem the total molar amount
comprises a sum of the first molar amount and the second molar amounti,

wherein the formulation has a pH that is about 0.5 pH units away or more from
the isoelectric pont {pl) of the protein.
10, A formulation comprising:

a first molar amount of a conjugate comprising a first protein conjugated to a
phosphorvichohne-containing polymer;

a second molar amount of a second protem that is not conjugated to a
phosphoryicholine-containing polymer; and

a pharmaceutically acceptable carrier,

wherein the difference between the pl of the second protein and the pH of the

formulaiion in the acidic or basic direction is selected to be greater than the mimimum
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difference in the corresponding acidic or basic direction between the pl of the second
protein and the pH for a reference formulation comprising:

a third molar amount of the conjugate comprising the first protein conjugated
to the phosphorylcholine-containing polymer;

a fourth molar amount of the second protein that is not conjugated to the
phosphoryicholine-containing polymer; and

the pharmaceutically acceptable carrier,

wherein a first total molar amount comprising a sum of the first molar amount
and the second molar amount, and a second total molar amount comprising a sum of
the third molar amount and the fourth molar amount are substantially the same, wherein
the second molar amount 15 greater than the fourth molar amount,

wherein the reference formulation is substantially free of turbidity.
11. A therapeutically acceptable composition comprising;

a comjugate comprising a first protein conjugated to a phosphoryicholine-
containing polymer;

a second protein that 15 not conjugated to a phosphorylcholine-contaiung
polymer; and

a pharmaceutically acceptable cartier,

wherein the difference between the pl of the second protein and the pH of the
formulation 13 selected to be greater than the mimimaom difference between the pl of the
second protein and the pH for a reference formulation comprising:

the conjugate comprising the first protein conjugated to the phosphorylcheline-
containing polymer;

the second protein that 1s not conjugated to the phosphorylcholine-contaiming
polymer; and

the pharmaceutically acceptable carnier,

wherein the percent composition of the second protein relative to the total
protein mass weight concentration of the first protein and the second protein in the
composition is higher than the percent composition of the second protein relative to the
total protein mass weight concentration of the first protein and the second protein in

the reference composition,
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wherein the reference composition is substantially free of turbidity.
12. A formulation comprising:

a first molar amount of a conjugate comprising a first protein conjugated to a
polymer; and

a second molar amount of a second protein that is not conjugated to a polymer,

wherein the formulation comprises the second protein at about 1% or more of a
total molar amount of the first protein and the second protein, wherein the total molar
amount comprises a sum of the first molar amount and the second molar amount.
13, A therapeutically acceptable composition comprising

a conjugate comprising a first protein conjugated to a phosphorvicholine-
containing polymer;

a second protein that is not conjugated to a phosphorylcholine-comtaining
polymer; and

a pharmaceutically acceptable carrier,

wherein the percent composition of the second protein relative to the total
protein mass weight concentration of the first protein and the second protein in the
composttion is about 1% or more.
14. A therapeutically acceptable composition comprising:

a first molar amount of a conjugate comprising a first protein conjugated to a
polymer; and

a second molar amount of a second protein that is not conjugated to a polymer,

wherein the composition comprises the second protein at about 1% or more of
a total molar amount of the first protein and the second protemn, wherein the total molar
armount comprises a sum of the first molar amount and the second molar amount.
15, A formulation comprising:

a first molar amount of a first protein that 1s conjugated to a polymer; and

a second molar amount of a second protein that is not conjugated o a polymer,

the further improvement comprising: the formulation comprises the second
protein at about 1% or more of a total melar amount of the conjugate and the second
protein, wherein the total molar amount comprises a sum of the first molar amount and

the second molar amount.
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16. A formulation comprising,

a conjugate comprising a first protein conjugated to a polymer; and

a second protein that is not conjugated to a polymer,

wherein a first molar amount of the conjugate and a second molar amount of
the second protein has been combined 1n the formulation such that the second molar
amount is about 1% or more of a total molar amount of the conjugate and the second
protein, wherein the total molar amount comprises a sum of the first molar amount and
the second molar amount.
17. A therapeutically acceptable composition comprising;

a conjugate comprising a first protein conjugated to a polymer; and

a second protein that is not conjugated to a polymer,

wherein the second protein at a percent composttion relative to the total protein
mass weight conceniration of the first protein and the second protein in the composition
of about 1% or more has been combined with the conjugate, wherein the remainder of
the total protein mass weight concentration comprises the first protein,
18 A formulation comprising:

a conjugate comprising a first protein conjugated to a phosphoryicholine-

containung polymer, wherein the polymer has 9 arros and a molecular weight of

nnn

between 600,000 and 1,000,000 Da, wherein the polymer is present in the formulation
at about 106 mg/ml or more; and
a second protein that is not conjugated to a polymer, wherein the second protein
13 present o the formulation at 5-15 mg/mi.
19. An intraccular therapeutic composition comprising an anti-VEGF-A antibody at
about SO mg/ml. of protein, the anit-VEGF-A antibody comprising;
a heavy chain comprising a complementarity determining region 1 {CDRul):
SYDFTHYGMN (SEQ D NO: 9), CDRa2: WINTYTGEPTYAADFKR (SEQIDNO:
10y, and CDRu3: YPYYYGTSHWYFDV (SEQ ID NO: 11); and
a light chain comprising CDRL1: SASGDISNYLN (8EQ 1D NO: 12}, CDRi2:
FTSSLHS (SEQ 1D NO: 13), and CDR1 3. QQYSTVPWT (SEG ID NO: 14),
wherein the anti-VEGE-A antibody is present in the composttion as either an antibody

conjugate or unconpugated antibody, wherein the unconpugated antibody 1s present in the
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formulation at between about 10% to about 30% of a total molar amount of the antibody
comugate and the unconjugated antibody, wherein the total molar amount is the sum of the
molar amount of the antibody conjugate and the molar amount of the unconjugated antibody,
wherein the antibody conjugate comprises the anti-VEGF-A antibody conjugated to a
phosphoryicholine-containing polymer at a non-native cysteine outside a variable region of the
antibody, wherein the phosphorylcholine-containing polymer is present in the composition at
about 100 mg/mL or more, wherein the phosphorylcholine-containing polymer has 9 arms and
a molecular weight of between 600,000 and 1,000,000 Da,
wherein the pH of the composition is about 5.5 or lower,
20. An mtraocular therapeutic composition comprising an antt-VEGF-A antibody at
about 50 mg/mb of protein, the anti-VEGF-A antibody comprising:
a heavy chain comprising an amino acid sequence of SEQ 1D NG 1 {with or
without the C-terminal lysine); and
a light chain comprising an amino acid sequence of SEQ ID NQG: 2,
wherein the anti-VEGF-A antibody 15 present in the composition as either an antibody
conjugate or unconjugated antibody, wherein the unconjugated antibody 1s present in the
formulation at between about 10% to about 30% of a total molar amount of the antibody
conjugate and the unconjugated antibody, wherein the total molar amount 1s the sum of the
molar amount of the antibody conjugate and the molar amount of the unconjugated antibody,

wherein the antibody conjugate comprises the following struchure:
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wherein:

each heavy chain of the conjugate is denoted by the letter H, and each light
chain of the conjugate i1s denoted by the letter L;

the polymer 1s bonded to the heavy chamn of the comjugate through the

sulfhydeyl of €443 (EU numbering), which bond is depicied on one of the heavy

chamns;
T s
A +-CH,
%_..._0’ - EED\O/ A\/N\
o CHs
PC s . where the curvy hine mdicates the point of

attachment to the rest of the polymer, where X 1s a} —OR where R is —H, methy], ethyl,
propyl, 1sopropyl, b} —H, ¢} any halogen, including —Br, —Cl, or -1, d) —-8CN, or ¢} —

NCS; and
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nl, n2 03, nd 05, n6, 17, n8 and n9 are the same or different such that the sum
of nl, n2, n3, nd, nS, n6, n7, n8 and n9 15 2500 plus or minus 15%,

wherein the phosphorvicholine-containing polymer s present in the
composition at about 100 mg/mL or more,

wherein the pH of the composition is about 5.5 or lower.

21. An intraocular therapeutic composition comprising a fusion construct at about 53
mg/mL of protein, the fusion construct comprising a VEGF trap fused to an anti-1L-6 antibody,
wherein the fusion construct comprises:

a heavy chain comprising an amino acid sequence of SEQ 1D NO: 103 {with or
without the C-terminal lysine); and
a hight chain comprising an amino acid sequence of SEQ 1D NG 100,

wherein the fusion consiruct is present in the composition as etther a conjugate or an
unconjugated fusion construct, wherein the unconjugated fusion construct is present in the
formulation at between about 20% to about 40% of a total molar amount of the conjugate and
the uncomjugated fusion construct, wherein the total molar amount is the sum of the molar
amount of the conjugate and the molar amount of the unconjugated fusion construct,

wherein  the conjugate comprises the fusion construct conjugated to a
phosphorylcholine-containing polymer, wherein the phosphorvicholine-containing polymer is
present in the composition at about 100 mg/ml. or more, wherein the pH of the composition is
about S or lower.

22. An intraccular therapeutic composition comprising a fusion construct at about 50
mg/mL of protein, the fusion construct comprising a VEGF trap fused to an anti-IL-6 antibody,
wherein the fusion construct comprises:

a heavy chain comprising a complementarity determining region 1 (CDRal}:

PFAMH (SEQ 1D NO: 134), CDRg2: KISPGGSWTYYSDTVTD (SEQ ID N 135),

and CDRu3. QAWGYYALDI(SEQ 1D KNO: 136); and

a light chain comprising CDRu1: SASISVSYLY (SEQ ID NO: 137}, CBRLZ:

DDSSLAS (SEQ ID NO: 138), and CDR:3: QQWSGYPYT (SEQ ID NO: 139),

wherein the fusion construct 15 present in the composition as etther a conjugate or an
unconjugated fusion construct, wherein the unconjugaied fusion construct 18 present in the

formulation at between about 20% to about 40% of a total molar amount of the conjugate and
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the unconjugated fusion construct, wherein the total molar amount 1s the sum of the molar
amount of the conjugate and the molar amouni of the unconjugated fusion construct,

wherein the conjugate comprises the following structure:

H H T
S v w . RO N
r 4

L

& - antibody -

wherein:

each heavy chain of the conjugate s denoted by the letter H, and each light
chain of the conjugate is denoted by the letter L;

the polymer 1s bonded to the heavy chain of the comjugate through the

sulfhydeyl of €443 (EU numbering), which bond is depicted on one of the heavy

chains;
0 o
i +-CHs
P S
T A
0 L o \i\GHs
PC 13 , where the curvy line indicates the point of

attachment to the rest of the polymer, where X 1s a) —OR where R is —H, methy], ethyl,
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propyl, isopropyl, by ~H, ¢} any halogen, mcluding -Br, ~Cl, or ~f, d} —SCN, or ¢} —
NCS; and
nl, 02, n3, nd, 05, n6, n7, n8 and 09 are the same or different such that the sum
of nl, 02, n3, nd, nS, n6, n7, n8 and n9 15 2500 plus or minus 15%,
wherein the phosphoryicholine-contaming polymer is present in the composition at
about 100 mg/mL or more, whergin the pH of the composition is about 5 or lower.
23. A method of preparing a formulation, comprising combining in a formmulation:
a first molar amount of a conjugate comprising a first protein conjugated to a
phosphorvicholine-containing polymer; and
a second molar amount of a second protein that is not conmjugated to a
phosphorvicholine-containing polymer,
wherein the formulation comprises the second protein at about 1% or more of a
total molar amount of the conjugate and the second protein, wherein the total molar
amount comprises a sum of the first molar amount and the second molar amount,
wherein the formulation has a pH that 1s about 4.5 pH units away or more from
the 1soelectric pomnt {pl) of the second protein.
24. A method of preparing a therapeutically acceptable composition, comprising
combining in a therapeutically acceptable composition:
a first molar amount of a conjugate comprising a first protein conjugated to a
phosphorvicholing-containing polymer; and
a second molar amount of a second protein that 15 not conjugated to a
phosphoryicholine-containing polymer,
wherein the composition comprises the second protein at about 1% or more of
a total molar amount of the conjugate and the second protein, whereimn the total molar
amount comprises a sum of the first molar amount and the second molar amount,
wherein the composition has a pH that 15 about 0.5 pH units away or more from
the 1soelectric point {pl} of the second protein.
25. A method of preparing a therapeutically acceptable composition, comprising
combining in a therapeutically acceptable composition:
a conjugate comprising a first protein conjugated to a phosphorylcholine-

containing polymer; and
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a second protein that is not comjugated to a phosphorylcholine-containing
polymer,

wherein the percent composition of the second protein relative to the total
protein mass weight concentration of the first protein and the second protein in the
compasition s about 1% or more,

wherein the composition has a pH that 1s about 0.5 pH units away or more from
the isoelectric point {pl) of the second protein.

26. A method of preparing a formulation, comprising adjusting the pH of a formulation
to beabout 0.5 pH units away or more from the iscelectric point (pf) of an unconjugated protein
comprised in the formulation, wherein the formulation comprises:

a first molar amount of a conjugate comprising a first protein conjugated to a
phosphoryicholine-containing polymer; and

a second molar amount of the unconjugated protein, wherein the unconjugated
protein is not conjugated to a phosphorylcholine-containing polymer,

wherein the formulation comprises the uncomjugated protein at about 1% or
more of a total molar amount of the conjugate and the unconjugated protein, wherein
the total molar amount comprises a sum of the first molar amount and the second molar
amount.

27. A method of preparimg a therapeutically acceptable composition, comprising
adjusting the pH of 3 composition to be about 0.5 pH units away or more from the 1soelectric
pownt (p) of an unconjugated protem comprised i the composition, wherein the composition
COmMprises:

a first molar amount of a conjugate comprising a first protein conjugated to a
phosphoryichohine-containing polymer,; and

a second molar amount of the unconjugated protemn, wherein the unconjugated
protein is not conjugated to a phosphorylcholme-containing polymer,

wherein the composition comprises the unconjugated protein at about 0.1% or
more of a total molar amount of the conjugate and the unconjugated protein, wherein
the total molar amount comprises a sum of the first molar amount and the second molar

amgount.
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28. A method of preparing a therapeutically acceptable composition, comprising
adjusting the pH of a therapeutically acceptable composition to be about 0.5 pH units away or
more from the isoelectric point (pl) of an enconjugated protein comprised in the composition,
wherein the composition comprises:

a conjugate comprising a first protein conjugated to a phosphorylcholine-
containing polymer; and

a second protein that is not conjugated to a phosphorylcholine-containing
polymer,

wherein the percent composition of the second protein relative to the total
protein mass weight concentration of the first protein and the second protein in the
compaosition is about 1% or more,

wherein the composition has a pH that 1s about 0.5 pH units away or more from
the 1soelectric point {pl) of the second protein.

29. A method of preparing a low-viscosity formulation of a protein conjugated to a
phosphorylcholine-containing polymer, comprising combining in a formulation:

a first molar amount of a coryugate comprising a first protein conjugated to a
phosphorvicholine-containing polymer; and

a second molar amount of the protem that s not conjugated to a
phosphorylcholine-contarming polymer,

wheremn the formulation comprises the protein that 15 not conjugated to the
phosphoryicholine-containing polymer at about 1% or more of a total molar amount of
the conjugate unconjugated protems, wherem the total molar amount comprises a sum
of the first molar amount and the second molar amount,

wherein the formulation has a pH that 1s about 6.5 pH units away or more from
the 1soelectric pomnt (pl} of the second protein,

wherein the formulation has reduced viscosity and/or an enhanced mjectability
compared to a reference formulation comprising the conjugate at the total molar
amount.

30. A method of preparing a formulation, comprising combining n a formulation:

a first molar amount of a conjugate comprising a first protein conjugated to a

phosphoryicholine-containing polymer; and
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a second molar amount of a second protein that is not conjugated to a
phosphoryicholine-containing polymer,
wherein the formulation comprises the second protein at about 1% or more of a
total molar amount of the conjugate and the second protein, wherein the total molar
amount comprises a sum of the first molar amount and the second molar amount.
31 A method of preparing a therapeutically acceptable composition, comprising
combining in a therapeutically acceptable composition:
a conjugate comprising a first protein conjugated to a phosphoryicholine-
containing polymer; and
a second protein that is not conjugated to a phosphorylcholine-contaming
polymer,
wherein the percent composition of the second protemn relative to the total
protein mass weight concentration of the first protein and the second protein in the
composition is about 196 or more.
32. A method of treating a subject, comprising:
intraccularly  adnunistering a  therapeutically  effective amount of the
formulation or composition of any one of claims 1-22 to a subject in need thereof.
33. A kit comprising:
a pre-filled syringe comprising a low-viscosity formulation comprising:
a conpigate  comprising a first  protein  conjugated fo  a
phosphorylchohine-containing polymer; and
a second protein that 1s not conjugated to a phosphoryicholine-
contatmng polymer; and
a syringe needle for injection of the low-viscosity formulation, wherein
the gauge of the needle 1s 27 or higher.
34, A formulation comprising about 40 to about 60 mM sodium acetate, about 0.01%
to about 0.04% polysorbate 20, about 40 to about 60 mg/mL {total protein concentration) of a
mixture of OG1950 and OG1953, the mixture containing about 15% to about 25% OGI950
and about 75% to about 85% O(G1953 by molar amount, at pH about 4.5 to about 5.5.
35. A formmulation comprising, consisting of, or consisting essentially of, about 50 mM

sodium acetate, about 0.025% polysorbate 20, about 50 mg/mL (total protein concentration}
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of a mixture of (G1950 and OG1953, the muxture containing about 20% OG1950 and about
&0% 0OG1953 by molar amount, at about pH 5.
36. A method of storing a protein, comprising maintaining a protein in a formulation
for at least 2 months and up to 2 years, the formulation comprising:
a first molar amount of a conjugate comprising a first protein conjugated to a
phosphorylcholine-containing polymer;
a second molar amount of a second protein that 1s not conjugated to a
phosphorylcholine-containing polymer; and
a pharmaceutically acceptable carrier,
wherein the formulation comprises the second protein at about 1% or more of a
total molar amount of the conjugate and the second protein, wherein the total molar
amount comprises a sum of the first molar amount and the second molar amount,
wherein the formulation has a pH that is about 0.5 pH units away or more from the
isoelectric point (pl) of the second protein,

wheretn the protein comprises an antibody or a fusion construct.
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