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COMPOSITIONS OF CONJUGATED AND UNCONJUGATED PROTEIRS

REFERENCE TO RELATED APPLICATIONS

{0001} The present application s claims priority to U.S. Provisional Application
No. 63/506781, filed June 7, 2023. The content of each of the aforementioned related
application(s) i1s incorporated herein by reference in ifs entirety.

REFRENCE TO SEQUENCE LISTING

{6062} The present application 15 being filed along with a Sequence Listing in
electronic  format. The Sequence Listing 1is provided as a file entitied
KDIAKZIOWO SEQLIST xml, created May 29, 2024, which is 196,681 bytes in size. The
information in the electronic format of the Sequence Listing s ncorporated herein by reference
in iis entirety.

FIELD

{0803} The present mvention relates to a corposition comprising a mixture of
unconjugated and conjugated protens (e.g., antibodies and conjugates thereof) and methods of
using and manufacturing sawd composition.

BACKGROUND

[60604] Diabetic retinopathy 1s a leading cause of blindness i people between the
ages of about 20 to 64 years of age. Engelgao M, Geiss L, Saaddine I, Boyle J, et al. 2004
The Bvolving 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, in cases of diabetic retinopathy, retinal blood vessels will swell and leak fluid into
the rear of the eye. Hyperglyeemia induces intramural and thickening of the basement
membrane, resulting 10 leaky or permeable biood vessels.

[0005] In diabetic retinopathy, changes in blood glucose level cause changes to
retinal blood vessels. All people with diabetes mellitus are at risk. The longer a person has
diabetes, 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
2005
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{0806} habetic  retinopathy is  first exhibited 1 the development of
microaneurysms in the retina. Microaneurysms occur when there is a swelling of capillaries
(verv 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 sigmificant 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 s crucial because if the disease proceeds to later stages, significant vision loss is
very likely.

[8007] 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 destroved. The accumulation of fluid 1n the macula due to leaking blood
vessels 15 called diabetic macular edema. Many patients with diabetic retinopathy will develop
diabetic macular edema.

[0008] There are generally three treatment pathways for patients with diabetic
retinopathy: laser surgery, injection of corticosteroids and mjection of biwologics {e.g.
AVASTIN®(bevacizumab), LUCENTIS®(rambizumab), Bylea®{aflibercept), Beovu®
{brocizumab}, and Vabysmo™ {faricimab)). While laser surgery is generally effective mn
treating diabetic retinopathy, retimal damage induced by the laser 15 a frequent side effect.
Steroid preparations such as triamacinolone acetonide have been administered via mtravitreal
mjection to treat diabetic retinopathy. However, to treat diabetic retinopathy, the steroid
solutions must be frequently admunistered. Moreover, intravitreal treatment with sterowds has
been associated with cataracts, steroid-induced glaucoma and endophthalmitis.

{0009] Another way to treat diabetic retinopathy is the intravitreal injection of anti-
VEGF agents. In this regard, anti-VEGF therapies such as LUCENTIS®(ranibizumab) and
EYTLEA®(aflibercept} have been approved for treatment of diabetic retinopathy in patients

with diabetic macular 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 Vein Qcclusion (RVQ).

{00101 In order to treat diseases such as retinal diseases, 1t can be useful to use
biologics such as antibodies or antibody fragments. These proteins should be formulated in
clear sohutions. Such formulations can have a defined buffer system and some excipients added
for further enhancement of protein siability. 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 o create an antibody drug conjugate that targets the toxin to
particular receptor-containing cell type for enhanced potency or enhanced safety. The present
disclosure 1s 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 phosphorylcholine-containing polymer; a
second molar amount of a second protein that 1s not compugated to a phosphorylcholine-
containing 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 second protetn, wherein the total molar amount comprises a sum of the first molar amoung
and the second molar amount, wherein the formulation has a pH that 1s about 0.5 pH units
away or more from the isoelectric point {pl) of the second protein. Also provided is 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 proten that is not conjugated to a phosphorylcholne-containing
polymer; and a therapeutically acceptable carrier, wheremn the composition comprises the
second protem at about 1% or more of a total molar amount of the conjugate and the second
protemn, wherein the total molar amount comprises a surn 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 (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 s not conjugated to a

phosphorylcholine-containing polymer; and a pharmaceutically accepiable 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
isoelectric point (pl) of the second protem. Also provided 1s 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
comjugate 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 isoelectric peint {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.

(6012} Provided herein 15 a therapeutically acceptable composition comprising: a
conjugate comprising a first protein conjugated to a phosphoryicholine-containing polyraer; a
second protein that is not conjugated to a phosphorvicholine-containing polymer; and a
pharmaceutically acceptable cartier, 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 1soelectric poiut {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 1s present in the reference composition at the total mass weight concentration of the
first and second protems i the composition. Also provided is a fow-viscosity formulation of a
protem conjugate, comprising: a first molar amount of 4 conjugate comprising a protein
conjugated to a phosphoryicholing-containing polvmer; a second molar amount of the protemn
that is not conjugated to the 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 (ph) 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 1s the sum of the first and second molar amounts. Provided herein

is a low-viscosity therapeutically acceptable composition of a protein conjugate, comprising a
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first molar amount of a conjugate comprising a protein conjugated to a phosphorylcheline-
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
composition has a pH that 1s about 0.5 pH units away or more from the isoelectric 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 is
the sum of the first and second molar amounts.

(0013} Also provided 15 a formulation comprising: a first molar amount of a
comjugate comprising a first protein conjugated to a phosphoryicholine-containing polymer; a
second molar amount of a second protein that 18 not comugated 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 point {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 units of the pl of the
second protemn. In some embodiments, the formulation comprises: a first molar amount of a
conjugate comprising a first protein conjugated to a phosphorylcholine-containing polymer; a
second molar amount of a second proten that is not comjugated to a phosphorylcholine-
containing polymer; and a pharmaceutically acceptable carrier, wheremn 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, wheremn the formulation has a pH that 15 about 0.5 pH units
away or more from the soelectric point {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 1o 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 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 fo a reference composition
comprising the second protein at the percent composition {e.g., the same percent composition},
with the remainder 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 protein that is not conjugated to a phosphorylcholine-containing polymer; and a
pharmaceutically acceptable carrier, wherein the percent composition of the second protein s
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 isoeleciric 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
units of} the pl of the second protein. Provided herein 5 a pharmaceutical formulation
comprising: a first molar amount of a conjugate comprising a protein comjugated to a
phosphoryicholine-containing polymer, a second molar amount the protein that i3 vot
conjugated to the phosphorylcholine-contaiming polymer; and a pharmaceutically acceptable
carrier, wherein the formudation comprises the protein that s not conjugated to the
phosphorylchohne-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 s
about 0.5 pH units away or more from the 1soelectric point (pl) of the protein, wherem the
formudation 1s substantially free of turbidity. Also provided s a formulation comprising: a
phosphorylcholine-containing polymer present in the formulation at 100 mg/mL or higher; and
a protein that is 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 1soelectric point (pl} of the protein.

{00141 Provided herein is 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 & second protein that 15 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 1
selected to be greater than the nunimum 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 phosphoryicholine-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 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 15 substantially free of turbidity. Also provided is a therapeutically acceptable
composition comprising: a comjugate comprising a first protein conjugated to a
phosphorylcholine-containing  polvmer; a second protein that 18 not comugated to a
phosphorylchohine-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 to be
greater than the mumimum 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
phosphoryicholime-containing  polymer; the second protein that i3 not conjugated fo the
phosphorylcholine-containing polymer; and the pharmaceutically acceptable carrier, wherein
the percent composition of the second protein in the composition i higher than the percent
composition of the second protein in the reference composition, wherein the reference
composition 1s substantiaily free of turbidity.

{001 5] Also provided is a formulation comprising: a first molar amount of a
conjugate comprising a first protein conjugated o a polymer; and a second molar amouni of a

second protein that is not conjugated to a polymer, wherein the formulation comprises the



WO 2024/254281 PCT/US2024/032770

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 i1s not conjugated to a phosphoryvicholine-containing polymer; and a
pharmaceutically acceptable carrier, wherein the percent composition of the second protein s
about 1% or more, with the remainder comprising the first protein.  Also provided 15 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 is a formulation comprising: a first molar amount of a
first protein that is conjugated to a polymer; and a second molar amount of a second protein
that is not conjugated to a polyrmer, the further improvement comprising: the formulation
comprises the second protein at about 1% or more of a total molar amount of the conyugate and
the second protein, wherein the total molar amount comprises a sum of the first molar amount
and the second molar amount. Provided herein 1s a therapeutically acceptable composition
comprising: a first protein that is conjugated to a polymer; and a second protein that s not
conjugated to a polymer, the further improvement comprising: the percent composition of the
second protein 18 about 1% or more, with the remainder comprising the first protein.

{0016} Also provided 13 a formulation comprising: a conjugate comprising g 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 in the formulation such that the second molar amount 13 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. Also provided is a
therapeutically acceptable composition comprising: a conjugate comprising a first protein
conjugated to a polymer; 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 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 is
a therapeutically acceptable composition comprising: a conjugate 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 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 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/mbL 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
meg/mb. Also provided is an intraocular therapeutic composition comprising an anii-VEGH-A
antibody at about S0 mg/ml of protein, the anti-VEGF- A antibody comprising: a heavy chain
comprising a complementarity deternuning region 1 {CDRal), GYDFTHYGMN (SEQ ID
NG 9), CDRa2: WINTYTGEPTYAADFKR (SEQ ID NG 103, and CDRa3:
YPYYYGTSHWYTFDV (SEQ 13 NG 11} and  a light chain comprising CDRLL:
SASQDISNYLN {SEQ ID NOG: 12), CDRuZ: FTSSLHS (SEQ ID NG: 13), and CDRLY:
QQYSTVPWT (SEQ 1D NO: 14), wheremn the anii-VEGF-A antibody 15 present i the
composition as either an antibody conjugate or unconjugated antibody, wheremn the
unconjugated antibody 18 present in the formulation at between about 10% 1o 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, wheremn the antibody conjugate comprises the anti-VEGF-A
antibody conmjugated to a phosphoryicholhine-contaiing polymer at a non-native cysteine
outside a variable region of the antibody, wherein the phosphorylcheline-containing polymer
is present in the composition at about 100 mo/mL or more, wherein the phosphoryicholine-
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.



WO 2024/254281 PCT/US2024/032770

{0018} 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 chain comprising an amino acid sequence of SEQ 1D NG: 1 (with or without the C-
terminal lysing); and a light chain comprising an aming acid sequence of SEQ 1D NO: 2,
wherein the anti-VEGEF-A antibody is 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 abowt 30% of a total molar amount of the antibody
conjugate 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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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 15 bonded to the heavy chain of the
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comjugate through the sulthydryl of C443 (EU numbering}, which bond is depicied on one of
o CH;
. E, £-CHy
o740 CHs
the heavy chains; PC 15 , where the curvy line indicates the point of
attachment to the rest of the polymer, where X is a) ~OR where R 1s ~H, methyi, ethvl, propyl,
isopropvl, by ~H, ©) any halogen, including ~Br, —Cl, or -1, dy ~SCN, or ) -NC8; and ni, n2,
n3, nd, n5, n6, n7, n8 and n9 are the same or different such that the sum of nl, n2, n3, n4, n5,
16, n7, n8 and n9 is 2500 plus or minus 15%, wherein the phosphorylcholine-containing
polymer is present in the composition at about 100 mg/mbL or more, wherein the pH of the
composition 1s about 5.5 or lower.

{0019 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-iL-6 antibody, wherein the fusion construct comprises: a heavy chain comprising an
aming acid sequence of SEQ 1D NG 1035 (with or without the C-terminal lysine); and a hight
chain comprising an aroino acid sequence of SEQ 1D NO: 106, wherein the fusion constract 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 1s 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 phosphoryicholine-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 5 or lower.

{0028} Provided herem 13 an intraccular therapeutic composition comprising a
fusion construct at about SO mg/mL of protemn, the fusion construct comprising a VEGF trap
fused to an anti-I1-6 antibody, wherein the fusion construct comprises: a heavy chain
comprising a complementarity determining region 1 (CDRnul) PFAMH (SEQ ID NO: 134),
CDRi2: KISPGGSWTYYSDTVTD (SEQ 1D NO: 135), and CDRi3: QAWGYYALDI (SEQID
NO: 136); and a light chain comprnising CDRy1: SASISVSYLY (SEQ ID NO: 137), CDRLZ:
DDSSLAS (SEQ D NO: 138), and CDRL3: QQWSGYPYT (SEQ ID NO: 139), wherein the

fusion construct is present in the composition as either a conjugate or an unconjugated fusion
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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 light chain of
the conjugate is denoted by the letter L; the polymer is bonded to the heavy chain of the

conjugate through the sutthydryl of C443 (EU numbering), which bond is depicted on one of
I il
gmc;”?\o” ” /C{;h
the heavy chains; PC is , where the curvy line indicates the pomnt of

attachment to the rest of the polymer, where X is a}) “OR where R 1s —H, methy!, ethyl, propyl,
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1sopropyl, by —H, ¢} any halogen, including —Br, —~Ci, or —, d) -SCN, or e} -NCK; and nl, n2,
n3, nd, n5, n6, n7, n& and n9 are the same or different such that the sum of nl, n2, n3, nd, ns,
n6, n7, n8 and n% is 2500 plus or minus 15%, wherein the phosphorylcholine-containing
polymer is present in the composition af about 100 mg/mL or more, wherein the pH of the
composition 1s about 5 or lower. In some embodiments, the sum of nl, n2, n3, nd, n5, n6, n7,
18 and n9 1s about 1500 to about 3500 plus or minus about 10% to about 20%. Also provided
1s an intraocular therapeutic composition comprising a fusion construct at about 50 mg/mbL of
protein, the fusion construct comprising a VEGF trap fused to an anti-11-6 antibody, wherein
the fusion construct comprises: a heavy chain comprising a complementarity deternuning
region 1 {CDRyl):. PFAMH (SEQ ID NO: 134), CDRx2: KISPGGSWTYYSDTVID (SEQ ID
NG 135), and CDRue3: QAWGYYALDI (SEQ 1D NO: 136); and a light chain comprising
CDRu1: SASISVSYLY (SEQ ID NO: 137), CDRLZ: DDSSLAS (SEQ ID NGO: 138), and
CDRL3: QOWSGYPYT (SEQ ID NO: 139), wherein the fusion construct s 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 followmg structure:
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wherein: each heavy chain of the comgugate is denoted by the letter H, and each hght chan of
the comjugate i3 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 s depicted on one of

CH;
i £-CHy
§ oo N
3 o CHy
the heavy chains; PC is , where the curvy line indicates the pomt of
¥ 3 P

attachment to the rest of the polymer, where X 15 a) ~OR where R 1s -H, methyl, ethyl, propyl,
wsopropyl, by ~H, ¢) any halogen, including ~Br, ~C}, or -, d} -SCN, or e} -NCS; and nl, 02,
n3, nd, n3, n6, n7, n8 and n9 are the same or different such that the sum of nl, 02, 13, n4, n5,
06, 07, ud and 09 13 2500 plus or minus 15%, wherein the phosphorylcholine-containing
polvmer 13 present in the composition at about 100 mg/mbl or more, wherein the pH of the
composition is about 5 or lower.

{0021} 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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comjugated to a phosphorylcholine-containing polvmer; 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
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 onits 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 phosphoryicholine-containing polymer; and a second molar amount of
a second protein that is not conjugated to a phosphoryvicholing-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 uniis away or more from the isoelectric point {pl) of the second protein. Further
provided herein is 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-contamnmg polymer; and a second protein that s not
conjugated to a phosphoryicholine-containing polymer, wherein the percent composition of
the second protein s about 1% or more, with the rerainder comprising the first protem,
wherein the composition has a pH that 15 about 0.5 pH units away or more from the isoelectric
point {ph) of the second protein. Also provided 15 a method of preparing 8 formulation,
comprising adjusting the pH of a formulation to be about 0.5 pH units away or more from the
isoelectric pomnt {pl) of an unconjugated protein comprised in the formulation, wherein the
formulation comprises: a first molar amount of a comjugate comprising a first protein
conpugated to a phosphoryicholine-containing polyvmer; and a second molar amount of the
uncomjugated protein, wherein the uncomjugated protein 18 not conmjugated to a
phosphoryicholine-containing polymer, wheremn 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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{0822} 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 unconjugated protein comprised in the compaosition,
wherein the composition comprises: a first molar amount of a conjugate comprising a first
protein conjugated to a phosphoryicholine-conteining polymer; and a second molar amount of
the unconjugated protein, wherein the unconjugated protein is not comjugated 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. Also provided is a method of preparing a therapeutically acceptable
composition, comprising adjusting the pH of a therapeutically acceptable composition to be
about 0.5 pH uniis 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 phosphorylcholine-containing polymer; and a second protein that
15 not conjugated to a phosphoryicholine-contaiming polymer, wherein the percent coroposition
of the second protein 1s about 1% or more, with the remainder comprising the first protein.

00231 Provided herein is a method of preparing a low-viscosity formulation of a
protein conjugated to a phosphoryicholine-containing 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 15 not
conjugated to a phosphorylcholine-containing polymer, wherein the formulation comprises the
protein that 1s 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, wherein the
formulation has a pH that 1s about 0.5 pH units away or more from the 1soelectric point (pi) of
the second protein, wherein the formulation has reduced viscosity and/or an enhanced
myectability 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 conjugated to 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



WO 2024/254281 PCT/US2024/032770

comjugated to a phosphorylcholine-containing polymer, wherem the percent composition of
the second protein is about 1% or more, with the remainder comprising the first protein,
wherein the compostiion 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 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 compostiion at the total mass weight
concentration of the first and second proteins in the composition.

(0024} Also provided 5 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 is 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 is a method of preparing a
therapeutically acceptable composition, comprising cormbining n a therapeutically acceptable
composition: a first molar amount of a conjugate comprising a fust protein conjugated to a
phosphorylcholine-containing polymer; and a second molar amount of a second protem that is
not conjugated to a phosphoryicholine-contaiung polymer, wherein the composition
comprises the second proteim 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. Further provided herein 18 a method of preparing a
therapeutically acceptable composition, comprising combirnuing in a therapeutically acceptable
composition: a conjugate comprising a first protein conjugated to a phosphoryicholine-
containing polymer; and a second protein that 18 not conjugated to a phosphoryicholine-
containing polymer, wherein the percent composition of the second protein 15 about 1% or
more, with the remainder comprising the first protem.

{0025] Provided herein is a formulation or composition made by any one of the
methods described heren.

{0026} Also provided is a method of treating a subject, comprising. mtraccularly
administering a therapeutically effective amount of any one of the formulation or composition

described herein to a subject in need thereof. Also provided is a method of treating a subject,
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comprising: intraccularly 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-VEGF antibody conjugated to a
phosphorylcholine-containing polymer; a second concentration of an anti-VEGF agent that s
not conjugated to a phosphoryicholing-containing polymer; and a pharmaceutically acceptable
carrier, wherein the formulation has a pH that is about G.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 conjugate comprising a first protein conjugated to a
phosphorylcholine-containing polymer; and a second protein that is not conjugated to a
phosphorylcholine-containing polymer; and a syringe needle for injection of the low-viscosity
formulation, wherein the gauge of the needle is 27 or higher.

(00281 Also provided is a formulation comprising about 40 to about 60 mM sodium
acetate, about 0.01% to about 0.04% pelysorbate 20, about 40 to about 60 mg/mlb (total protein
concentration) of a mixture of GGI950 and OGI953, the mixture containing about 13% to
about 25% GG19350 and about 75% to about 85% OG1953 by molar amount, at pH about 4.5
to about 5.5, Provided herein 15 a formulation comprising, consisting of, or consisting
essentially of, about 50 mM sodium acetate, about 0.025% polysorbate 20, about S0 mg/mL
(total protein couceniration) of a mixture of OG19S0 and OG19S53, the mixture containing
about 20% 3G1950 and about 80% OG1953 by molar amount, at about pH S

[0029] Provided herein 15 a method of storing a protein, comprising mamiaining a
protein 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-
containing polymer; a second molar amount of a second proten that s not conjugated to a
phosphorylcholine-containing polymer; and a pharmaceutically accepiable carrier, wherein the
formulation comprises the second protemn 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, wherein the

protein comprises an antibedy or a fusion consiruct.
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BRIEF DESCRIPTION OF THE DRAWINGS
1 shows Compound L.
2 shows Compound K.
3 shows the synthesis of OG1802 from R3707.
4 shows O(G1786.
5 shows the synthesis of QG1546 from OG1550.
6 shows the synthesis of 0G1784 from 0G1546 and OG1563.
7 shows the synthesis of 0G1405 from OG1784.
8 shows the synthesis of OG 1785 from OG1405.
9 shows the synthesis of OG1786 from QG785
10 shows OG1802.
11 shows Compound E.

12 depicts some embodiments of anti-VEGF-A heavy chain with

certain effector function mutations and L443C (EU numbering, which is position 449 1n SEQ

IDNG. 1),
[0042]
D NG. 2).
[0043]
NO. 3),
[0044]
NO. 4),

NO. 5.

NO. 6},
[6047]

conjugate.
[6048]

through G.

[6049]

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

FiG.

FiG.

13 depicts some embodiments of an anti-VEGF-A light chain (SEQ

14 depicts some embodiments of a bevacizumab heavy chain (SEQ ID

15 depicts some embodiments of a bevacizumab light chain (SEQ ID

16 depicts some embodiments of a ranibizumab heavy chain (SEQ ID

17 depicts some embodiments of a rambizumab hight chain (SEQ ID

18 depicts some embodiments of a method for preparing an antibody

19 depicts fon Exchanger analysis {AZ80 absorbance)} of reactions A

20 depicts the effect of various anti-VEGE molecules on binding of

biotin-VEGF to plate bound VEGFR ECD-Fc protein, and their ICS0 values.
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{0050} FIG. 21 depicts the OGI1950 binding affinity to VEGF measured by
BlAcore single cycle kinetics.

{0051 FIG. 22 depicts binding of the OG1950 to Fe gamma receptor L

{0052} FIG. 23 depicts binding of the 8G1950 to Fe gamma receptor 1a.

{00531 FIG. 24 depicts binding of QG 1950 to human complement protein Clq.
{0054 FIG. 25 depicts the results of a proliferation assay (including 1C50 values).
60551 FI1G. 26 depicts the results of single cycle kinetics of VEGEF binding to anti-

VEGF agents.

{00561 FIG. 27 depicts some embodiments of nucleie acid sequences encoding
heavy and light chain variable regions.

{00571 FI1G. 28 15 a collection of images and a table depicting resulis of mixing the
free antihody with etther polvmer or OG19353 composition.

{0058} FIG. 29 is a collection of images showing visual appearance of 30 different
formulation conditions in two design of experiment (DOE) screenings.

{0059 FIG. 30 is a graph depicting turbidity measurements of formulations
antibody with OG1801 polvmer (samples #1-#30) i the presence of different excipients.

[6060] FIG. 31 15 a plot produced using IMP SAS software depicting the turbidity
changes over time for one embodiment of a DOE experiment with the OG1950 antibody mixed
with 8G1 801 polyruer in the presence of different excipients,

[0061] FIG. 32 18 an image and a table showing the effect of Histidine and pH on
turbidity of the formulation.

{08062} FIG. 33 s an mmage showing some embodiments of formulations at
differing pHs and correspounding turbidity results,

[0063] FIG. 34 15 a graph showing some embodiments of formulations at differing
pHs and corresponding turbidity resuits.

{0064} FIG. 35A s a collection of images showing the appearances of four different
preparations at S0mg/mi of conjugated 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-I3, 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 me/ml. The protein solution is supplemented with polysorbate 20 and then
concentrated {o the final target combined concentration of 50 mg/ml.

{0065] FIG. 358 and 35C are a collection of chromatograms and tables showing
cation exchanger chromatography (CEX) analysis and analytical size exclusion
chromatography (SEC) analysis of several embodiments of formulations of 0G1950/0G1953.

{00661 FIG. 3615 a table showing the turbidity result for an embodiment of mixing
the OG2072 fusion protein with its conjugated form OG2074.

{00671 FIGS. 37A and 378 are a collection of a table, images, and a graph showing
the screening result of mixing vartous proteins other than OG1950 antibody with a fixed
concentration of OG1801 polymer. This 1s a control in order to evaluate if the turbidity 15 a
more general phenomenon related to the presence of polymer.

00681 F1Gs. 38A and 388 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.

{0069} FIG. 39 is a table showing the sample setup for forroulations with different
percentages of free protemn relative to conjugated proten.

{0070} FIG. 40A 15 a collection of images showing the appearance of formulations
having different percentages of free protein 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.

6072} FIG. 40C 15 a collection of plots showing analysis of different partitions
during the tandem method analysis of a formulation.

[0073] FIG.40D 1s a table showing peak area companison of CEX bound {free
protein) to unbound fraction {conjugate).

{0074} FIG40E 15 a collection of traces showing analysis of different partitions
during the tandem method analysis of a formulation.

00751 FIG. 40F 15 a collection of plots showing analysis of different partitions
during the tandem method analysis of a formulation.

60761 FIG. 40G 15 a table showing peak area comparison of CEX bound (free

protein) to unbound fraction {conjugate}.
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{0877} FIG. 41 1s a table showing the sample setup for a long-term stabulity plan
for various formulations of 0G1953 conjugate containing free proteins from 7.5-20% with a
total combined protein concentrations of 50-65mg/mi.

{0078} FI(s. 42 and 43 are a collection of tables and plots showing the resubts 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 50-653mg/ml after
storage.

(0079} FIG. 44 is a collection of a table and a graph showing protein concentration
of formulations measured by SoloVPE QD280nm method.

{0080} FIG. 4S5 is a data table showing a summary of the results of the stability
testing of formulations.

(0081} Figs. 46A 1s a collection of SEC-HPLC traces of formulation #4  (20%
0OG1950, 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.

{00821 Figs. 47 A shows a schematic diagram showing an overview of the Tandem
HPLC method, which combines the CEX-HPLC in tandem with a SEC-HPLC column,

[6083] FIG. 478 3 a collection of traces, a table, and graphs showing tandem
method analysis of the OG1950 free protem and 15 aggregated forms (P1 and P2}

{0084} FiGs. 47C and 47D are a collection of traces and a table showing tandem
method analysis of formulations,

[D085] Figs. 48A-48C are a collection of a table, image and graph showing the
design matrix and visual resplt of the formulations.

{3086} Figs. 49A and 498 are a collection of plots showing analysis of the turbidity
results against the concentration of polymer, free protein and pH.

{0087} Figs. 49C and 491> are a collection of plots and schematic representations
showing turbidity of formulations at various pH for the different levels of GG1801 polymer
and free proteim.

[0088] Fig. 49E is a plot showing turbidity measurements results against the

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

00891 Figs 49J-49M are a collection of plots showing an gverlay of the pH
boundary curve plot with other 0G1953 conjugate solution 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.

{00901 Fig. 490 i3 a plot showing analysis of turbidity measurements in 0G1953
conjugate solution with free protein against the concentration of polymer, free protein and pH.

{00911 Fig. 50A 15 a collection of graphs and schematic diagram showing
formulation viscosity at 25°C.

{00921 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.

{00931 Fig. 50D is a collection of plots and tables showing the viscosity of
formulations with various concentrations of OG1801 polymer.

{00941 Fig. 51 15 a collection of images showing air movement in syringes filled
with different formulations.

[0095] Figs. 52A-52C are a collection of plots and tables showing potency
comparison of various OG1933 formulations using ELISA or celi-based assay.

{6096} Figs. 53A-53D are a collection of graphs, charts, and tables showing
mproved vision i wet AMD patients admistered with OG1953, aflibercept, or other anti-
VEGF agents.

{6097} FIG. 54 is a collection of sequences showing some non-limiting
embodiments of a light chain and heavy chain of a fusion construct.

{0098} FIG. 55A and 55B are a collection of sequences showing some non-himiting
embodiments of a heavy chain and light chan, respectively, of a fusion construct.

{0099} 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.

{01001 FlGs. 57A and 57B are a collection of plots and tables showing potency
comparison of various 0G1953 formulations using BELISA or celi-based assay.

{0191} FiGs. 58A-58C are a collection of schematic diagrams showing components

of non-imiting examples of formulations of the present disclosure.
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{0102} FIGS. 59A-59D depict continuous 80min tandem method separation with
Photoldiol Array (PDA) detection set at 200-350nm. FIG. S9A depicts the 2D contour view
of elution time versus wavelength; FIG. 598 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. 59C
as a non-reducing gel and FIG. 59D as a reducing gel.

{0103} FIGS. 60A-60C depict K81-301 stability data up to 9 months under different
temperature conditions; -20 = 3°C (FIG. 60A), 5= 3°C (FIG. 60B), and 25 £ 2°C/ 60+5% RH
(relative humidity} (FIG 60C).

(0104} FIG. 61 depicts KS1-301D8 Batches 1-3 Lot Release Data.

{0185} FIGS. 62 depicts an injection force comparison of {(Panel A} OG1953
{100%) conjugate versus the KSI-301 mix formulation using a 27G or 29G dosing needle;
{(Panel B) 0G2074 (100%) conjugate versus the KSI-501 batch 2 mix formulation using a 27G
or 29( dosing needle.

{0106} FIG. 63 depicts a viscosity comparison at ambient temperature of {(Panel A)
OG1953 (100%) conjugate versus the KSI-301 mix formulation; (Panel B) OG2074 (160%)

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

DETAILED DESCRIPTION

{6187} Provided heremn are formulations and compositions comprising a mixture of
an unconjugated protein {e.g., an unconjugated anti-VEGF-A antibody) and conjugates
thereof. In some embodiments, the conjugates can include a protein (which may or may not
be the same as the unconjugated protein) conjugated to a phosphorylcholine-containing
polymer. In some embodiments, the pH of the formulation can be different from the 1soelectric
pomnt {pl) of the unconjugated protein 1n the formulation such that the formulation 1s not or 1s
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 {e.g. 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 1s not necessarily limited
to chabetic retinopathy or diabetic macular edema.

{0108} Provided herein in some emboediments is a drug composition {(a formulation)
which is a mixture of a protein and a conjugate 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 bioactive 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 (i1} better handling of the drug for dose preparation and handling in the physician
office, and (11t} easier injectability into the patient for example in retina, where a needle s
mserted into the vitreous of the eve and the syringe plunger is pushed with a maximum force
of the hand, including shorter injection time, reduced force required to drive the plunger down
1o express out the drug, and a narrower needle such as 30G or 29G, a higher dose level with
smaller volume. These properties (1), (i1}, and (1) in turn may lower the chances of unwanted
side effects of intravitreal injection, such as but not limited to contamination of bacteria into
the eve. In some cases, the side effect includes a cataract. Without being limited by theory, a
roixture of unconjugated and conjugated protein can benefit from the direct activity of the
protein and a modified activity of the protein as modified by conjugation to a polymer. For
example, an mmediacy 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
protemn at a defined ratio (for example, the remaining 80% of the antibody 15 m 8 conjugated
form} which modified effect can in combination provide a basal effect driven by the conjugated
protein and a bolus effect driven by the unconjugated antibody. In some embodiments, the
formulation 15 a clear solution contaming the free (unconjugated) antibody, the antibody
conjugated 1o the phosphorylcholine polymer, the buffer system and at a particular pH, where
the formulation 1s stable and suntable for drug development, manufacturing and/or storage.

{0109} In some embodiments, an anti-VEGF antibody (OG1950) conjugated 1o a
phosphorylcholine containing biopolymer (OG1802) which conjugate 15 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-VEGE
antibody (OG1950) to create a solution of 40 mg/mL of conjugate {OG1953) 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 heremn can provide a clear solution
of the unconjugated and conjugated antibody coformulation.

{01104 Provided herein i some embodiments 15 a clear and stable ‘formulation
system’ of a protein with a phosphorylcholine-biopolymer-conjugated version of that protein,
in which the protein can be soluble and clear and stable and avoids turbidity formation. Also
provided, in some embodiments, 13 a method to reduce the turbidity.

{0111} In some embodiments, a solubility switch can be applied to OG1953 to
create OG1953 80% + OG1950 20% at a pH 5.0, thereby preventing turbidity that forms ata
pH of 7.5, which is at or close 1o the pl of the protein. In some embodiments, the solubility
switch involves the application of pH to control this switch. In some embodiments, this
solubility switch 15 applied to OG2074 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 OG1933 18 for example 50 mg/mbL
{as measured by the antibody portion}, and the biocoryugate has durability due to the
conjugated biopolymer, but to tmprove manufacturability the same amount of protemn bioactive
(5.0 mg m 100 microliter dose, 1.e. SO mg/mL in the formulation by weight of antibody) 15 kept
while mereasing the relative amount of uncomjugated proten.  For example, 10 some
ermbodiments, OG1953 1s 80% and OG1950 1s 20%; or OG1953 is 75% and OG1950 is 25%,;
or 3G1953 18 70% and OG1950 18 30%; or OG1953 15 65% and OG1950 15 35%; or OG1953
18 60% and OG1950 1s 40%:; or 0G1953 13 50% and OG1950 is 50%. In some embodiments,
the pH 15 at 5.0 {without the addition of histidine or sucrose or trehalose) by shifting the pH to
5.0 and adjusting the formulation beffering constituents to acetate from phosphate. In some
embodiments, a high dose formulation with mmproved manufacturability 13 achieved because
of decreased viscosity for drug substance and drug product (vials, prefilled syringes}; improved
usabifity and dose admimstration (because of decreased viscosity}, mmproved chinical
mmmediacy {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 scale
manufacturing {of drug substance, of drug product, of pre-filled syringes} and 1o enable safer

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

(0113} Further provided herein are methods for preparing conjugate compositions
of antibodies {(of any type of antibody and/or protein). In some embodiments, these methods
aliow for lower aggregate formation or higher 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} All terms can have their custoroary and ordinary meaning to one of ordinary
skill int the art, in view of the present disclosure. A “neovascular disorder” 1s a disorder or
disease state characterized by altered, dysregulated or unregulated angiogenesis. Examples of
neovascular disorders mclude veoplastic transformation {e.g., cancer) and ocular neovascular
disorders including diabetic retinopathy and age-related macular degeneration.

{0116} An “ocular neovascular” disorder 1s a disorder characterized by altered,
dysreguolated or unregulated angiogenesis in the eye of a patient. Such disorders include optic
dise neovascularization, 8 neovascularization, retinal neovascularization, choroidal
neovascularization, corneal neovascularization, vitreal neovascularization, glaucoma, pannus,
plerygium, macular edema, diabetic retinopathy, diabetic macular edema, vascular retinopathy,
retinal  degeneration, uveitis, inflammatory diseases of the retina, and proliferative
vitreoretinopathy.

{0117} The term “percent composition” refers to the percent amount (in mass or
concentration units) of a component present in a composition. Percent compostion is
calculated by determining the amount of a component in mass units {e.g, pg} of in

concentration units {e.g., mg/mL), dividing that amount by the total amount of all components

&
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in the composition in the corresponding unit, and multiplying by 100, For compositions and
formulations of a conjugate and an unconjugated 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.

{0118] 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 compaosition relative
to the amount{s} (in moles or a molar concentration} of one or more other component of the
composition, that together make up the whole (100%) It i3 understood that percent
composition and % total molar amount can be converted between each other where the
molecular weight of all of the relevant components is known.

(0119} The term antibody includes intact antibodies and binding fragments thereof.
A binding fragment refers {0 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. Hxamples of
binding fragrents include Fv, Fab', Fab'-8H, F(ab")2; diabodies; linear antibodies; single-cham
antihody molecules {e.g., scFv); and multispecific antibodies formed from antibody fragments.
scFv antibodies are described in Houston JS. 1991, Methods in Enzymol 203:46-96. In
addition, antibody fragments comprise single chain polypeptides having the charactenistics of
a VH domain, namely being able to assemble together with a VL domain, or of a VL. domain,
namely being able to assemble together with a VH domam 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, 10%, 10° or 101 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
particudar spatial fit {e.g., lock and key type} whereas nonspecific binding 1s usually the result
of van der Waals forces. Specific binding does not however necessarily imply that an antibody
or fusion protein binds one and only one target.

{0121 A basic antibody structural unit is a tetramer of sobunits. Each tetramer
includes two identical pairs of polypeptide chains, each pair having one "light” {(about 25 kDa)

and one "heavy" chain {about 50-70 kDa}. The aminc-terminal portion of each chain includes
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a variable region of about 100 to 110 or more amino acids primarily responsible for antigen
recognition.  This variable region is initially expressed linked to a cleavable signal peptide.
The variable region without the signal peptide is sometimes referred o as a mature variable
region. Thus, for example, a light chain mature variable region means a light chain varnable
region without the light chain signal peptide. However, reference to a variable region does not
mean that a signal sequence is necessarily present; and m fact signal sequences are cleaved
once the antibodies or fusion proteins have been expressed and secreted. A pair of heavy and
light 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 prumartly responsible for effector function. InlgG
antibodies, the heavy chain constant region is divided into CHI, hinge, CH2, and CH3 regions.
The CH1 region binds to the light chain 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 tetrarner subunit. The CH2 and CH3 regions are the primary site of
effector functions and FeR binding.

[0122] Light chains are classified as either kappa or lambda. Heavy chains are
classified as gamoma, mu, alpha, delia, or epsilon, and define the antibody's 1sotype as TgG,
1gM, TgA, IgD and IgE, respectively. Within hight and beavy chains, the vaniable and constant
regions are jowned by a "J" segment of about 12 or more amino acids, with the heavy chain also
meluding a "D" segment of about 10 or more amino acids. {See generally, Fundamental
tmmunology (Paul, W, ed, 2nd ed. Raven Press, N Y., 1989), Ch. 7} (incorporated by
reference wn 1ts entirety for all purposes).

{0123} The mature variable regions of each light/heavy chamn pawrr form the
antibody binding site. Thus, an intactantibody has two binding sites, 1.e., 1s divalent. In natural
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. J Immunol. 148: 1547-1553}, The variable regions all exhubit the same general

structure of relatively conserved framework regions (FR} joined by three hypervariable
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regions, also called complementarity determining regions or CBRs. The CDRs from the two
chains of each pair are aligned by the framework regions, enabling binding to a specific
epttope. From N-terminal to C-terminal, both light and heavy chains comprise the domains
FRI, CDRY, FR2, CDR2, FR3, CDR3 and FR4. For convemence, the variable heavy CDRs
can be referred to as CDRul, CDRr2 and CDRy3; the varable light chain CDRs can be
referred to as CDRyY, CDRL2 and CDRu3. The assignment of amino acids to each domain is
i accordance with the defimitions of Kabat EA, et al. 1987 and 1991, Seguences of Proteins
of Immunological Interest (National Institutes of Health, Bethesda, MD) or Chothia C, Lesk
AM. 1987, Canonical Structures for the Hypervariable Regions of Immuncglobulins. § 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
{Kahat 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 antibody constant regions, EU numbering s more
commonly used, as is the case in this application.  Although specific sequences are provided
for exemplary antibodies disclosed herein, it will be appreciated that after expression of protein
chains one o several aming acids at the amino or carboxy terminus of the hight and/or heavy
chain, particularly a heavy chain C-terminal lysine 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 a3 protein can be formed from contiguous
aminge acids or noncontigucus aming acids juxtaposed by tertiary folding of one or more
proteins. Epitopes formed from contiguous amino acids {also known as hinear epitopes) are
typically retamed on exposure to denaturing solvents whereas epttopes formed by tertiary
folding (also known as conformational epitopes) are typically lost on treatment with denaturing
solvents. An epttope typically includes at least 3, and more usually, at least 5 or 8-10 amino
acids in a unmique spatial conformation. Methods of determining spatial conformation of
eptiopes 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. Morsris, Hd. (1996).

-30-



WO 2024/254281 PCT/US2024/032770

{0125} Antibodies that recognize the same or overlapping epitopes can be
identified in a simple immunoassay showing the ability of one antibody to compete with the
binding of another antibody to a target antigen. The epitope of an antibody ¢an also be defined
by Xeray crystallography of the antibody {or Fab fragment) bound to 15 antigen to identify
contact residues.

{0126} Alternatively, two antibodies have the same epitope if all amino acid
mutations in the antigen that reduce or eliminate binding of one antibody reduce or eliminate
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.

(0127} Competition between antibodies is determined 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 100x) inhibits binding
of the reference antibody by at least 30%. In some embodiments the test antibody inhibits
binding of the reference antibody by 75%, 90%, or 99% as measured in a competitive binding
assay. Antibodies identified by competition assay {competing antibodies) include antibodies
binding to the same epitope as the reference antibody and antibodies binding to an adjacent
eptiope 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 polvmer. In
some embodiments, the protein 1s an antibody.

{01291 As used herein “unconjugated” and “free” with reference {0 a protein or
antibody are used interchangeably to denote the protein or antibody that s not conjugated to a
polymer {e.g., not conjugated to a phosphoryicholine-containing polymer).

{0130} The term “1sotype” refers to a distinet class of antibody 1dentifiable 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.

{0131} As used heretn, “VEGF Trap” or similar term denotes the VEGYF binding
domains (e.g., VEGFR]1 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
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VEGE Trap only includes VEGFR1I domain 2, VEGER2 domain 3. Various embodiments of
Trap proteins are known in the art and can be found, for example in U8 Pub No.
20150376271, the entirety of which, with respect to various VEGF Trap embodiments (which
are VEGEFR 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
extraceliular region or any portion thereof, or combination of portions from different VEGF
receptors that can antagonize signaling between at least one VEGF and VEGFR.

(0132} The term "patient” includes human and other mammalian subjects that
recetve etther prophylactic or therapeutic treatment. In some embodiments, the patient 15 a
human patient.

{01334 For purposes of classifying amino acids substitutions as conservative or
nonconservative, amuno acids are grouped as follows: Group I (hydrophobic side chains}: met,
ala, val, len, ile; Group H {neutral hydrophilic side chams): cys, ser, thr; Group H {acidic side
chains) asp, glu; Group 1V (basic side chains): asn, gin, his, lys, arg; Group V (residues
mfluencing chamn orientation): gly, pro; and Group VI {aromatic side chains): trp, tvr, phe.
Conservative substitutions involve substitutions between amino acids in the same class. Non-
conservative substitutions constitute exchanging a member of one of these classes for a
roember of another.

[6134] Percentage sequence wentities are determined with antibody sequences
roaximally ahgned 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
vartable region of a heavy or hight chain} 15 beng compared with the same region of a reference
antibody, the percentage sequence identity between the subject and reference antibody regions
18 the number of positions occuptied by the same amino acid in both the subiect 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 identities of other
sequences can be determined 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
inspection, and the best alignment {(f.e., resulting in the highest percentage of sequence

similarity over a comparison window). Percentage of sequence identity 15 calculated by
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comparing two optimally aligned sequences over 2 window of comparison, determining the
number of positions at which the identical residues occurs in both sequences to vield the
number of matched positions, dividing the number of matched positions by the total number
of positions i the window of comparison (7.¢., the window size), and multiplying the result by
100 to yield the percentage of sequence identity.

[0135] Compositions or methods "comprising” one or more recited elements may
melude 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.

{01361 The term "antibedy-dependent cellular cytotoxicity", or ADCC, 15 a
mechanism for inducing cell death that depends upon the interaction of antibody-coated target
cells {i.e., cells with bound antibody) with immune cells possessing Iyiic activity {also referred
1o as effector cells). Such effector cells include natural killer cells, monocyies/macrophages
and neutrophils. ADCC s triggered by interactions between the Fe region of an antibody bound
to a cell and Fey receptors, particularly FoyRI and FoyRIL, on immune effector cells such as
neutrophils, macrophages and natural killer cells. The target cell 1s elinunated by phagocytosis
or lysis, depending on the type of mediating effector cell. Death of the antibody-coated target
cell occurs as a result of effector cell activity.

{0137} The term opsomization also known as "antibody-dependent cellular
phagocytosts”, or ADCP, refers to the process by which antibody-coated cells are internalized,
either in whole or 11 part, by phagocytic immune cells {e.g., macrophages, veutrophils and
dendritic cells) that bind to an immunoglobulin Fe region.

{0138} The term "complement-dependent cytotoxicity” or CDC refers to a
mechanism for inducing cell death i which an Fo effector domam(s) of a target-bound
antibody activates 3 serigs of enzymatic reactions culminating in 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 turn activates the
complement cascade leading to target cell death. Activation of complemeni may also result in
deposition of complement componenis on the target cell surface that facilitate ADCC by

binding complement receptors {(e.g., CR3) on leukocytes.

-33-



WO 2024/254281 PCT/US2024/032770

{0139} A humanized antibody is a genetically engineered antibody in which the
CDRs from a non-human "donor” aniibody 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 is an antibody having some or all CDRs entirely or substantially
from a donor antibody and varnable 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 a heavy chain vanable region framework sequence and heavy
chain constant region, if present, substantially from human heavy chain variable region
framework and consitant region sequences. Similarly a humanized light chain has at least one,
two and usually all three CDRs entirely or substantially from a donor antibedy light chain, and
a hight chain variable region framework sequence and light chain constant region, if present,
substantially from human light chain variable region framework and constant region
sequences. Other than nancbodies and dAbs, a humanized antibody comprises a humanized
heavy chain and a humanized light chain. A CDR in a humanized antibody is substantially
from a corresponding CDR 10 a von-hurnan antibody when at least 835%, 90%, 953% or 100%
of corresponding residues {as defined by Kabat) are wdentical between the respective CDRs.
The vanable region framework sequences of an antibody chain or the constant region of an
antibody chain are substauntiaily from a human variable region framework sequence or human
constant region respectively when at least 35, 90, 95 or 100% of corresponding residues
defined by Kabat are identical.

{0140} Although humanized antibodigs 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 CDRsg
{e.g., atleast 3, 4, or 5 CDRs from a mouse antibody) {e.g., De Pascalis B, Iwahash: M, Tamura
M, et all 2002, Grafting “Abbreviated” Complementary-Determining Regions Contaimning
Specificity-Determining  Residues FHssential for Ligand Contact to Engineer a Less
Immunogenic Humanized Monoclonal Antibody. J Immunol. 169:3076-3084; Vajdos FF,

Adams CW, Breece TN, Presta LG, de Vos AM, Sidhu, 88, 2002, Comprehensive functional
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maps of the antigen-binding site of an anti-ErbB2 antibody obtained with shoigun scanning
mutagenesis. J Mol Biol 320: 415-428; Iwahashi M, Milenic DE, Padlan EA, et al. 1999
CDR substitutions of a humanized monoclonal antibody (CC49} Contributions of individual
CDRs to antigen binding and mmunogenicity. Mol Immuncl. 36:1079-1091; Tamura M,
Milenic DE, fwahashi M, et al. 2000, Structural correlates of an anticarcinoma antibody:
Identification of specificity-determining regions {(SDRs) and development of a minimally
immunogenic antibody variant by retention of SDRs only. J Immunol. 164:1432-1441).

[0141} A chimeric antibody 1s 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 is 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 immunogenicity of antibody varable domams while preserving their ligand-
binding properties. Mol Immunol. 28:489-98) with residues from the corresponding positions
of a human antibody sequence. The result 18 an anuibody 10 which the CDRs are entively or
substantially from a non-human antibody and the variable region frarmneworks 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 momunoglobulin genes
(e.g.. 0 a 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 human}
hybridomas stably producing human antibodies. Hybridoma 2:361-367; Ostberg, U.S. Patent
No. 4,634,664; and Engleman et al, UR Patent 4,634,666, use of transgenic mice including
human immunoglobulin genes {see, e.g, Lonberg et al,, W093/12227 (19933, US 5,877,397,
1S 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 5,569,825, US 5,545,806, Nature 148, 1547-1553 (1994), Nature
Biotechnology 14, 826 (1996}, Kucherlapati, WO 91/10741 (1991} and phage display methods
(see, .e.g Dower etal, W0 91/17271 and McCafferty et al, WO 92/01047, US 5,877,218, US
5,871,907, US 5,858,657, US 5,837,242, US 5,733,743 and US 5,565,332,
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{0143} “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 moenomers that include, but are not
limited to, acrylates, methacrylates, acrylamides, methacrylamides, styrenes, vinylpyridine,
vinvipyrrelidone 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 phosphorylcholine-containing monomer,
and a second comonomer 15 g 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 hnear or branched. When the polymer is branched, each polymer chain 13 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 s the distal end. Oun the growing chain-
end of the polymer arm, the polymer arm end group can be the radical scavenger, or another
group.

{0144} “Taitiator” refers to a compound capable of imtiating a polyrerization using
monomers or comonomers.  The polymerization can be a conventional free radical
polymerization ot a controlled/ hving” radical polymerization, such as Atom Transfer Radical
Polymerization {ATRPF), Reversible Addition-Fragmentation-Termunation  (RAFT)
polymerization or niroxide mediated polymerization (NMP). The polymenization can be a
“pseudo” controlled polyvmerization, such as degenerative transfer. When the imtiator is
suitable for ATRP, it contains a labile bond which can be homolytically cleaved to form an
mitiator fragment, [, being a radical capable of intiating a radical polymerization, and a radical
scavenger, I', which reacts with the radical of the growing polymer chain to reversibly
terminate the polymenization. The radical scavenger I is typically a halogen, but can also be
an organic moiety, such as a mirile. In some embodiments | the mitiator contains one of more
2-bromoisobutyrate groups as sites for polymerization via ATRP.

{0145} A “chemical linker” refers to a chemical moiety 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,
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photolabile, or disuifide linkers, among others. Other linkers include homobifunctional and
heterchifunctional linkers. A “linking group” is a functional group capable of forming a
covalent linkage consisting of one or more bonds to 8 bioactive agent. Non-limiting examples
include those dlostrated in Table 1 of W(2013059137 (incorporated by reference).

{0146} The term "reactive group" refers to a group that is capable of reacting with
another chemical group to form a covalent bond, 1.¢ 18 covalently reactive under suitable
reaction conditions, and generally represents a point of attachment for another substance. The
reactive group is a moiety, such as maleimide or succinimudy! ester, 1s capable of chemically
reacting with a functional group on a different moiety to form a covalent linkage Reactive
groups generally include nucleophiles, electrophiles and photoactivatable groups.

2

{0147} “Phosphorylcholine,” also denoted as “PC,” refers to the following:

I o~

where * denotes the point of attachment. The phosphorylcholine is a zwitterionic group and
neludes salts (such as mwner salts), and protonated and deprotonated forms thereof

[0148] “Phosphoryicholine contaiming polymer” 1s a polymer that containg
phosphoryicholine.  “Zwiiterion containing polymer” refers to a polymer that contains a
Fwitierion.

{01491 Poly{acryloyloxyethyl phosphoryicholine) containing polymer refers to a
polymer containing 2-(acrvioyloxyjethyi-2-(irimethylammoniumjethyl phosphate (HEA-PC
shown below in Example 6) as monomer.

{0156} Poly{methacryloyloxyethyl phosphoryicholing) containing polymer refers
to a polymer containing 2-{methacrylovioxyjethyl-2-(trimethylammoniumjethyl phosphate

(HEMA-PC or MPC) as monomer (see below):
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{01511 As used herein, “MPC” and “HEMA-PC” are interchangeable.

{0152} “Molecular weight” 1n the context of the polymer can be expressed as erther
anumber average molecular weight, or a weight average molecular weight or a peak rmolecular
weight. Unless otherwise indicated, all references to molecular weight herein refer to the peak
molecular weight. These molecular weight determinations, number average (Mn), weight
average (Mw) and peak (Mp), can be roeasured using size exclusion chromatography or other
Iiquid 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 pomnt depression, bothing point elevation, or osmotic pressure) to determine
number average molecular weight, or the use of light scattering techniques, ultracentnifugation
or viscometry to determine weight average molecular weight. In some embodiments, the
molecular weight 13 measured by SEC-MALS (size exclusion chromatography — mulii angle
light scattering). In some embodiments, the multi-angle light scattering includes 18-angle
MALS. Insome embodiments, the multi-angle light scattering 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 PD value derived from the SEC-MALS measurement. 1n 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, 1.08, or 1.03.
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{0153} 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 herein.

[0154] “About” means varation 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 {(i.e., the protecting group) that prevenis or blocks reaction of
a particular chemically reactive functional greup 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¢
BEdition, John Wilev and Sons, Inc., New York, 1999,

{0156} “Alkyl” refers to a straight or branched, saturated, aliphatic radical having
the sumber of carbon atoms mdicated. For example, C1-Cs alkyl mcludes, but 1s not hinuted
to, methyl, ethyl, propyl, isopropyl, butyl, sobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,
hexyl, etc. Other alkyl groups include, but are not limited 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, 1-8, 1-9, 1-10,
2-3, 2-4,2-5,2-6, 3-4, 3-5, 3-6, 4-5, 4-6 and 5-6. The alky! group is typically monovalent, but
can be divalent, such as when the alkyl group hinks two moteties together.

{0157} The term “lower” referred to above and heremnafter in connection with
orgamie radicals or compounds respectively defines a compound or radical which can be
branched or unbranched with up to and mclading 7 or up to and incleding 4 and (as
unbranched} one or two carbon atoms.

{0158} “Alkylene” refers to an alkyl group, as defined above, linking at least two
other groups, 7.¢., a divalent hydrocarbon radical. The two moteties linked to the alkylene can
be linked to the same atom or different atoms of the alkyviene. For mstance, a straight chain
alkvlene can be the bivalent radical of -{(CHzo)s wherenis 1, 2, 3, 4, 5 or 6. Alkylene groups
mclude, but are not limited to, methvlene, ethylene, propylene, isopropylene, butviene,

isobutylene, sec-butylene, peniyiene and hexylene.
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{0159} Substituents for the alkyl and hetercalkyl radicals (including those groups
often referred to as alkylene, alkenyl, hetercalkviene, heteroalkenvl alkynyi, cycloalkyl,
heterocycloalkvl, cycloalkenyl, and heterocycloalkenyl} can be a variety of groups selected
from: -0ORC, =(), =NR’,
=N-OR’, -NR’'R”, -8R, -halogen, -SiR'R"R™, -OC{OIR’, -C(OIR’, -COR’, -CONR'R”, -
OC(OINRR”, -NRPC{OIR’, -NR-C{OINR'R”’, -NR*C(O}R’, -NH-C(NHz)=NH, -NR'C(
NHzp=NH, -NH-C(NHzp=NRC, -S{OR, -S(ORR’, -S{ORNR'R”, -CN and -NO2 in a number
ranging from zero to (2n’+1), where mv’ is the total number of carbon atoms in such radical
R’, R” and R each independently refer to hydrogen, unsubstituted {Ci-Cs)alkyl and
hetercalkyl, unsubstituted aryl, aryl substituted with 1-3 halogens, unsubstituted alkyl, alkoxy
or thicalkoxy groups, or arvi-{Ci-Cajatkyl groups. When R and R” are attached to the same
nitrogen atom, they can be combined with the nitrogen atom to form a S-, 6-, or 7-membered
ring. For example, -NR'R” is meant to include 1-pyrrolidinyl and 4-morpholinyl. The term
“alkyl” includes groups such as haloalkyvl (e.g, -CF:; and -CH2CFs;} and acyl
{e.g, -CIOYCHs, -CIOYCT:, ~-C(OYCHOCH:, and the like).  In some emboduments, the
substituted alkyl and heteroalkyl groups have from 1 to 4 substituents. In some embodiments,
the substituted alky! and heteroalkyl groups have 1, 2 or 3 substituents. Exceptions are those
perhalo alkyl groups {e.g., pentafluoroethyl and the hike) .

{0160} Substutuents for the alkyl and hetercalky] radicals (including those groups
often referred to as alkylene, alkenyl, hetercalkylene, hetercalkenyl, alkynyl, cycloalkyl,
heterceycloalkyl, eyvcloalkenyl, and heterocycicalkenvl} can be one or more of a variety of
aroups sefected from, but not fimited 10! -OR’, =3, =NR’,
=N-0OR’, -NR'R”, -SR’, -halogen, -SIR’R"R™, -OC(OIR’, -C(OHR’, -COLR’, -CONR'R”, -0
C(OINR’R”, -NR"C(OR’, -NR-C{O)NR"R”", -NR”C{(ORR’, -NR-C(NR'R"R"7=NR"”, -N
R-CINRIR”E=NR”, -S{(IR, -S(CORR’, -S{ORNR’R”, -NRSO:R, -UN and ~NO2 in a number
ranging from zero 1o (207 +1), where m’ is the total number of carbon atoms in such radical.
R’ R”, R and R each independently refer to hvdrogen, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted arvl eg, aryl substituted with 1-3 halogens,
substituted or unsubstituted alkyl, alkoxy or thicalkoxy groups, or arylalkyl groups. Whena
compound includes more than one R group, for example, each of the R groups is independently

selected as are each R’ R”, R”” and R™” groups when more than one of these groups is present.
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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 limited to, 1-pyrrolidinvl and 4-morpholinyl.  From the above discussion of
substituents, one of skill in the art will understand that the term “alky!l” is meant to include
groups including carbon atoms bound to groups other than hydrogen groups, such as halealkyl
{e.g., -CFs and -CHoCF3) and acyl {e. g, -C{(OYCH;s, -C(O)CF:, -C{(OYCHOCH;, and the like).

{0161 “Alkoxy” refers to an alkyl 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, 1se-propoxy, butoxy,
2-butoxy, iso-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” employed heremn refers to
carboxyhic acids and their esters.

{0163} “Haloalkyl” refers to alkyl as defined above where some or all of the
hydrogen atorns are substituted with halogen atoms. Halogen (halo) represents chioro or fluoro
but may also be bromo or todo. For example, haloalkyl mcludes trifluoromethyl, fluoromethyl,
1,2,3,4,5-pentafluoro-phenyl, etc. The term “perfluore” defines a compound or radical which
hag all available hydrogens that are replaced with fluorine. For example, perfluorophenyl
refers to 1.2,3.4,5-pentafluorophenyl, perfluoromethyl refers to 1,1, 1-influoromethyl, and
perfluoromethoxy refers to 1,1, -trifluoromethoxy.

{0164} “Fluorg-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 protein signaling molecules that may
participate in cell-cell commumication 1n immune and inflammatory responses. (yiokines are

typically small, water-soluble glvcoproteins that have a mass of about 8-35 kDa.
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{0166} “Cycloalkyl” refers to a cychic hydrocarbon group that contains from about
3 to 12, from 3 to 10, or from 3 to 7 endocyclic carbon atoms. Cycloalkyl groups include
fused, bridged and spire ring structures.

{0167} “Endocyclic” refers to an atom or group of atoms which comprise part of a
cyelic ring structure.

{0168] “Exocyclic” refers to an atom or group of atoms which are attached but do
not define the cyclic ring structure.

{0169} “Cyelic alkyl ether” refers to a 4 or 5 member cyclic alkyl 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 alkyl group having 1 or 2
endocyclic oxygen or sulfur atoms (e.g, tetrahydropyran, 1,3-dioxane, 1,4-dioxane,
tetrahydrothiopyran, 1,3-dithiane, 1, 4-dithiane, 1,4-oxathiane).

{0170} “Alkenyl” refers to either a straight chain or branched hydrocarbon of 2 to
& carbon atoms, having at least one double bond. Examples of alkeny! groups nclude, but are
not himited to, vinyl, propenyl, isopropenyl, I-butenyl, 2-butenvl, 1scbutenyl, butadienyl,
I-pentenyl, 2-pentenvi, isopergenyl, 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 35,3104, 316 3,3 10
6, 4105, 410 6 and 5 to 6 carbons. The alkenyl group is typically monovalent, but can be
divalent, such as when the alkenyl group links two moieties together,

{0171} “Alkenylene” refers to an alkeny] group, as defined above, linking at least
two other groups, f.e., a divalent hydrocarbon 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, 1sopropenylene, butenylene,
isobutenylene, sec-butenylene, pentenylene and hexenvlene.

{0172} “Alkynyl” refers to either a straight chain or branched hydrocarbon of 2 to
& carbon atoms, having at least one triple bond. Examples of alkvnyl groups include, but are
not limited to, acetylenyl, propynyil, 1-butynvl 2-butynyl, isobutynyl, sec-butynyl, butadivnyl,
1-pentynyl, 2-pentynyl, isopeniynyl, 1, 3-pentadiyayl, 1, 4-pentadiynyl, 1-hexynyl, 2-hexynyl,
3-hexvnyl,  1,3-hexadivayl, 14-hexadivavl, 1,5-hexadiynyvl, 24-hexadivnyi, or

1,3, 5-hexatriynvlh Alkynyl groups canalsohave from 2163, 2104, 210 5, 3104, 310 5, 3 to
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6, 4105, 410 6and 5 to 6 carbons. The alkvayi group 1s typically monovalent, but can be
divalent, such as when the alkynyl group links two moieties together.

{01731 “Alkynylene” refers to an alkynyl group, as defined above, linking at least
two other groups, ie., a divalent hydrocarbon radical. The two moieties linked to the
alkynylene can be linked to the same atom or different aioms of the alkynylene. Alkynviene
groups nclude, but are not limited to, sthynylene, propynylene, butynylene, sec-butynyiene,
pentynylene and hexynylene.

(0174} “Cycloalkyl” refers to a saturated or partially unsaturated, monocyclic,
fused bicyclic or bridged polyveyclic ring assembly containing from 3 to 12 ring atoms, or the
number of atoms indicated. Monocyclic rings include, for example, cvelopropyl, cyclobutyl,
cyelopentyl, cyclohexyl, and cyclooctyl. Bicvelic and polveyclic rings include, for example,
norbornane, decahvdronaphthalene and adamantane. For example, Cs.scycloalkyl includes
cyclopropyl, cyvelobutyl, cyclopentyl, cvelohexyl, cyelooctyl, and norbornane.

{0175} “Cycloalkylene” refers to a cycloalkyl group, as defined above, linking at
least two other groups, i.e., a divalent hydrocarbon radical. The two moieties linked to the
cycloalkylene can be linked to the same atom or different atoms of the cvcloalkylene.
Cycloatkviene groups mclude, but are vot limited to, cvclopropylene, cvclobutylene,
cyclopentylene, cyclohexylene, and cyclooctylene.

{0176} “Heteroeycloalky!” 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, but not limited to, B, Al, S1and P. The heteroatoms
can also be oxidized, such as, but not imited to, -5{0)- and -S(O)-. For example, heterocycle
includes, but s not hmited to, tetrabydrofuranyl, tetrahydrothiophenyl, morpholine,
pyrrohidinyl, pyrrolinyl, imidazohidinyl, immidazolinyl, pyrazohdinyl, pyrazolinyl, piperazinyl,
piperidinyl, indolnvi, quinuchdinyt and 1,4-dioxa-8-aza-spirof4.5ldec-8-y1.

{0177} “Heterocycloalkylens” refers to a heterocyclalkyl group, as defined above,
linking at least two other groups. The two moieties linked to the heterocycloalkylene can be
linked to the same atom or different atoms of the heterocycloalkylene.

{0178} “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

-43-



WO 2024/254281 PCT/US2024/032770

be mono-, di- or tri-substituted by one, two or three radicals selected from alkyl, alkoxy, aryl,
hydroxy, halogen, cyano, amino, amino-alkyl, trifluoromethyl, alkylenedioxy and
oxy-Ca-Ca-alkvlene; all of which are optionally further substituted, for instance as hereinbefore
defined; or 1- or 2-naphthyl; or 1- or 2-phepanthrenyl. Alkylenedioxy is a divalent substitute
atiached to fwo adjacent carbon atoms of phenvl e g methylenedioxy or ethylenedioxy.
Oxy-Ce-Ca-alkylene 1s also a divalent substituent atiached o two adjacent carbon atoms of
phenvl, e.g. oxyethylene or oxypropylene. An example for oxy- Ca-Cs-alkviene-phenyt is
2,3-dihydrobenzofuran-3-yi

{0179 In some embodiments the aryi s naphthyl, phenyl or phenyl mone- or
disubstituted by alkoxy, phenyl, halogen, alkyl or triflucromethyl, especially phenyl or
phenyi-mono- or disubstituted by alkoxy, halogen or trifluoromethyl, and in particular phenyl.

[0180) Examples of substituted phenyl groups as R are, e.g. 4-chlorophen-1-yi,
3 4-dichlorophen-1-vl, 4-methoxyphen-1-yl, 4-methviphen-i-yl, 4-aminomethylphen-1-vl,
4-methoxvethylammomethylphen-1-yi, 4-hydroxyethylaminomethylphen-1-yl,
4-hydroxyethyl-(methyh-aminomethyiphen-1-yi, J-ammnomethylphen-1-y1,

4-N-acetylaminomethyiphen-1-v], 4-ammophen-1-yl, 3-aminophen-1-vl, 2-aminophen-1-yi,

4-phenyi-phen-1-yl, 4-{imidazol-1-yh-phenyl, 4-(imdazol-1-ylmethyi}-phen-1-y1,
4-{morpholin-1-y1}-phen-1-yl, 4-(morpholin-1-ylmethyl)-phen-1-yi,
4-(2-methoxyethvlaminomethyl}-phen-1-y] and 4-(pyrrolidin-1~ylmethy}-phen-1-vyl,

4-(thiophenyii-phen-1-yl, 4-3-thiophenyl}-phen-1-yl, 4-(4-methylpiperazin-1-yi}-phen-1-yl,
and 4-(pipendiny-phenyl and 4-{pyndiny}-pheny! optionally substituted in the heterocyclic
ring.

{0181} “Arylene” refers to an aryl group, as defined above, linking at least two
other groups. The two moteties linked to the arylene are hinked to different atoms of the
arviene. Arvlene groups include, but are not himited to, phenylene.

{0182} “Arylene-oxy” refers to an arylene group, as defined above, where one of
the moieties linked to the arylene is linked through an oxygen atom. Arvlene-oxy groups
melude, but are not Iimited to, phenviene-oxy.

{0183} Similarly, substituents for the aryl and heteroaryl groups are varied and are
selected

from: -halegen, -OR’, -OC(O)R’, -NR'R”, -8R, -R’, -CN, -NQq, -CO:R’, -CONR'R”, -C(O
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R, ~OC{OINR'R”, NR7C{OR’, SNRPC(O3R,
SNR-COMNRIR, -NH-CONHR =N, -NRCC(NHzp=NH, -NH-C{NH2)=NR’, -S{OIR’, -§(
ORR’, -S{ORNR’R”, -N3, -CH(Ph), perfluoro{Ci-Caalkoxy, and perfluoro{Ci-Cajalkyl, mna
number ranging from zero to the total number of open valences on the aromatic ring system;
and where R’, R” and R are independently selected from hydrogen, (Ci-Celalkyl and
heteroalkyl, uvnsubstituted aryl and heteroaryl, (unsubstituted aryl-(Ci-Cajalkyl, and
(unsubstituted aryoxy-{Ci-Cajalkyl

(0184} 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{0}-(CHz}¢-U-, wherein T and U
are independently -NH-, -O-, -CHo- or a single bond, and q is an integer of from 0 to 2.
Alternatively, two of the substituents on adjacent atoms of the aryl or heteroaryl ring may
optionally be replaced with a substituent of the formula -A-{CH2)-B-, wherein A and B are
independently -CHz-, -O-, -NH-, -8-, -S{O}-, -S{O)e-, -S{ORNR’- or a single bond, and ris an
mteger of from 1 to 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
aryl or heteroaryl ring may optionally be replaced with a substituent of the
formula -(CH2}-X~{CHzp-, where s and t are independently integers of from 010 3, and X
is -0~ -NR'-, -S-, -S{0}), -S{Op-, or -S{ORNR’- The substituent R’
n -NR~ and -8{01NR’- s selected tfrom hydrogen or unsubstituted (C1-Cealkyl

[0185] “Heteroaryl” refers to a monocyelic or fused bicychic or tnieychic aromatic
ring assembly containing 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, mndazolyl,
quinoxalinyl, quinolinyl, isoguinolinyl, benzothienyl, benzofuranvl, furanvyl, pyrrolyl,
thiazolyl, benzothiazolyl, oxazolyl, soxazolyl, tnazolyl, 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 d-pyridyl, advantageously 2- or 3-pynridyl. Thienyl
represents 2- or 3-thienyl In some embodiments, quinolinyl represents 2-, 3- or 4-guinolinyl.
In some embodiments, isogqunolinyl represenis I-, 3- or 4d-isoquinolingl.  In some
embodiments, benzopyranyl, benzothiopyranyl can represent 3-benzopyranyl or

3-benzothiopyranyl, respectively. In some embodiments, thiazoly! can represent 2- or
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4-thmazolyl. In some embodiments, tniazolyl can be 1-, 2- or 5-(1,2 4-tnazolyl}). In some
embodiments, tetrazolyl can be S-tetrazolyl.
{0186} In some embodiments, hetercaryl 15 pyridyl, indolyl, quinolinyl, pyrrolyl

thiazolyl, isoxarolyl, triazolyl, tetrazolyl, pyrazolyl, imudazolyl, thieny!, furanyl,

benzothiazolyl, benzofuranyl, isoqunolinyl, benzothienyl, oxazolyl, indazolyl, or any of the
radicals substituted, especially mono- or di-substituted.

{01871 The term “hetercalkyl” refers to an alkyl group having from 1 to 3
hetercatoms such as N, O and 8. Additional heteroatoms 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{O)z-. For example, heteroalky! can include ethers, thicethers, alkyl-amines
and alkvl-thiols.

[0188] The term “heteroalkyieng” refers to a hetercalkyl group, as defined above,
linking at least two other groups. The two moieties linked to the hetercalkylene can be linked
1o the same atom or different atoms of the heteroalkylene.

{0189 “Electrophile” refers to an ion or atom or collection of atoms, which roay
be ionic, having an electrophilic center, ie., a center that 18 electron seeking, capable of
reacting with a nucleophile. An electrophie (or electrophilic reagent) is a reagent that forms
a bond to its reaction partner (the nucleophile) by accepting both bonding electrons from that
reaction partner.

{0196} “Nucleophile” refers o an 1on or atom or coliection of atoms, which may
be tonic, having a nucleophilic center, ie., a center that 13 seeking an electrophilic center or
capable of reacting with an electrophile. A nucleophile (or nucleophilic reagent} i1s a reagent
that forms a bond to 18 reaction partner {the elecirophile) by donating both bonding electrons.
A “nucleophilic group™ refers to a mucleophile after 1t has reacted with a reactive group. Non
limiting examples mclude amino, hydroxyl, alkoxy, haloalkoxy and the like.

{0191} “Malemmido” refers to a pyrrole-2,5-dione-1-vl group having the structure:
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which upon reaction with a sutfhydryl {(e.g., a thio atkyl} forms an -8-maleimido group

having the structure

where “»” indicates the point of attachment for the maleimido group and “%"‘indicates the point
of attachment of the sulfur atom the thiol to the remainder of the original sulthydrvl bearing
group.

(0192} For the purpose of this disclosure, “naturally occurring amino acids” found
m proteins and polypeptides are L-alanine, L-arginine, {-asparagine, L-aspartic acid,
L-cysteine, L-glutamme, L-glutamic acid, L-glycine, L-lustidine, L-isoleucine, L-leucine,
L-lysine, L-methionine, L-phenvlalanine, L-proline, L-serine, L-threonine, L-tryvptophan,
L~tyrosine, and or L-valine. “Noun-naturally occurring amino acids” found in proteins are any
amino acid other than those recited as naturally occurring anuno acids.  Nown-naturally
occurring amino acids include, without limitation, the D isomers of the naturally occurring
amino actds, and muxtures of D and L isomers of the naturally occurning aromo acids. Other
amino acids, such as N-alpha- methyl amine acids {(e.g sarcosme), 4-hydroxyproline,
desmosine, isodesmosine, S-hydroxylysine, epsilon-MN-methyllysine, 3-methylhustidine,
although found in naturally occurring proteins, are considered to be non-naturally occurring
amine acids found 1n proteins for the purpose of this disclosure as they are generally mtroduced

by means other than ribosomal translation of mRNA.
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{0193} “Linear” in reference to the geometry, architecture, or overalf structure of a
polymer, refers to polymer having a single polymer arm.

{0194} “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 imtiator. The initiator 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, © polymer arms, 7 polymer arms, 8
polymer arms, @ polymer arms or more. Hach polymer arm extends from a polymer itiation
site. Each polymer mitiation 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 limitation, using ATRP, the site
of pelymer initiation on an initiator 1s typically an organic halide undergoing a reversible redox
process catalvzed by a transition metal compound such as cuprous halide. In some
embodiments, the halide 15 a2 bromine.

{0195} “Pharmaceutically acceptable excipient” or “pharmaceutically acceptable
carrier” refers to an excipient that can be mcluded n 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, Nonlinuting examples of pharmaceutically
acceptable excipients or carriers include water, NaCl, normal saline solutions, lactated
Ranger’s, normal sucrose, normal glucose and the Hike. In any embodiment, a pharmaceutically
acceptable carrier can be acceptable for admintstering directly into the eve of a patient {e.g.,
acceptable for miravitreal administration).

{0196} Therapeutic protens are admunstered in an effective regime meaning a
dosage, route of administration and frequency of admimstration that delays the onset, reduces
the severity, inhibits fusther deterioration, and/or ameliorates at least one sign or symptom of
a disorder. If 3 patient 18 already suffering from a disorder, the regime can be referred 0 as a
therapeutically effective regime. If the patient is at elevated risk of the disorder relative to the
general population but 1s 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 individual patient relative to historical controls or past experience in the

same patient. In other mstances, 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.

{0197} The “biological half-life” of a substance is a pharmacokinetic 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} “OG17867 15 a 9-arm imitiator used for polymer synthesis with the structure
shown i FIG. 4, which depicts that salt form of OG1786 with triffuororacetic acid. OG1786
may be used as other salts are used or as the free base.

{0199 “OG1801” 13 an approximately (+/- 25%}) 800 kDa polymer (etther 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
m FIG. 10 wherein each of m, nz, s, ng, ns, nes, 17, e and ne is an integer {posittve) {(from O up
to about 3000} such that the total molecular weight of the polymer s (Mw) 800,000 + 20%
Daltons,

{0201} Multi-angle light scatiering (MALS) 15 a technique of analyzing
macromolecules where the laser light tmpinges 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 mimniDawn TREQOS. The mitensity
of the radiated light depends on the magnitude of the dipole induced in the macromolecule
which 1 turn is proportional to the polarizability of the macromolecule, the larger the nduced
dipole, and hence, the greater the imtensity of the scattered hight. Therefore, 1n order to analyze
the scattering from a solution of such macromolecules, one should know therr polartzabnlbity
relative to the surrounding medium (e.g., the solvent). This may be determined from a
measurement of the change, An, of the solution's refractive index # with the molecular
concentration change, Ac, by measuring the da/de (=An/Ac) value using a 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
another average molecular weight determination of the peak molecular weight Mp which 1s

defined as the molecular weight of the highest peak at the SEC.
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{0202} The PDI 1s used as a measure of the broadness of a molscolar weight
distribution of a polymer and bioconjugate which is derived from conjugation of a discrete
protein (e.g. OG1950} to a polydisperse biopolymer (e.g., 0G1802). For a protein sample, its
polydispersity is close to 1.0 due to the fact that it is & product of translation where every
protein molecule in a solution 18 expected to have almost the same length and molar mass. In
contrast, due to the polydisperse nature of the biopolymer where the various length of polymer
chains are synthesized during the polymerization process, it is very importani to determine the
PDI of the sample as one of its quality attribute for narrow distribution of molecular weight.

{0283} Size exclusion chromatography (SEC) 15 a chromatography techmique in
which molecules 1n solution are separated by their size. Typically an agueous solution is
applied to transport the sample through the column which 1s packed with resins of various pore
sizes. The resin is expected to be inert to the analyte when passing through the column and
the analytes separate from each other based on their unique size and the pore size
characteristics of the selected column.

{0204} 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 1s particularly relevant for species with non-globular shaped macromolecules
such as the biopolymers (OG1802) or bioconjugates (OG1953); such species typically do not
elute in a manner that might be described by a set of columu calibration standards.

[0205] In some embodiments, a SEC/MALS analysis includes a Waters HPLC
system with Alliance 2695 solvent delivery module and Waters 2996 Photodiole Array
Dietector equipped with a Shodex SEC-HPLC column (7.8x300mm}. This ts connected online
with a Wyatt miniDawn TREOS and Wyatt Optilab TEX dufferential 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 Wyatt can be used to acquire the MALS data from the Wyatt
miniDawn TREOS, dn/de data from the T-rEX detector and the mass recovery data using the
AZ280 absorbance signal from the Waters 2996 Photodiole Array detector. SEC can be carried

out at Imb/mn i 1xPBS pH 7.4, upon sample injection, the MALS and RI signals can be

-50-



WO 2024/254281 PCT/US2024/032770

analyzed by the ASTRA software for determination of absolute molar mass (Mp, Mw, Mn)
and polvdisperse index (PDE). In addition, the calculation also involves the input dn/de values
for polymer and protein as 0.142 and 0.183, respectively. For OG1953 bioconjugates dn/de
value, the dn/dc 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+MWprofein)}+ 0.183 x

IMWprotein MW polymer+MWprotein))

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

{0286} In some embodiments, a formulation or composition {(e.g., therapeutically
acceptable composition) that includes a first protein that is conjugated to a polymer (e g, a
phosphoryicholine-containing polymer) and a second protein that is unconjugated s 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 i3 for
treating an eye disorder in a subject. In some embodiments, a formulation includes at least a
polymer {e.g., a phosphorvicholine-containing polymer) and an unconjugated protemn {e.g., an
uncomjugated antibody). As used heren, formulation and composition {e.g., therapeutically
acceptable composition, pharmaceutical composition, or therapeutic composttion) can be used
mterchangeably. In some embodiments, a formulation or therapeutically acceptable
composition is safe for human use (e.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 product {e.g., that may be suitable for use i a human).

{0287} In some embodiments, provided herein 13 a composition {eg,
therapeutically acceptable composition) comprising any two proteins that can be the same or
different 1 function, wherein one 15 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, aniibodies 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.

{02081 Provided herein 18 a formulation {or therapeutically acceptable
composition) comprising. a first molar amount of a conjugate comprising a first protein
conjugated to a phosphoryicholine-containing polymer (the “conjugated protein™); a second
molar amount of a second protein that 1s not conjugated 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 untis away {e.g., above or below) or rmoore from the Boelectric point (pl) of the second
protemn. As used herein, “molar amount” denotes a measure of the molar quantity of a molecule.
In some embodiments, molar amount 15 a molar concentration {e.g., M, mM, uM, nM, etc.).
In some embodiments, molar amount 15 expressed in unus of woles {e.g, moles, millimoles,
mucromoles, etc.). As used herein, the 1soelectric poiut (pl} of a protein has ifs customary and
ordinary meaning to one of ordinary skill int the art, m 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 s a theoretically determined pl. In some embodiments, the pl 13 an
empirically determined pL

{0209} 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 treatment {e.g., intraocular administration).
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{0216} Formudations {or therapeutically acceptable compositions} of the present
disclosure (e.g., having a polymer or polymer-conjugated protein and unconjugated protein)
can include the unconjugated protein fe.g., protein that i1s not conjugated to the
phosphorylcholine-containing polymer} at any suitable % molar amount of the total molas
amount of the polymer/polymer conjugate and the uncomjugated protein. In some
embodiments, the formulation (or therapevtically 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
molar amount of the conjugate and the second meolar amount of the second protein.  For
example, where the combined concentration of the conjugate and the unconjugated protein is
100 pM, the unconjugated protein at 1% of the total molar amount is at 1 uM, and the conjugate
is at 99 uM.  In some embodiments, 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 fust 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, 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 S0% 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 35% or fess, 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 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 mnchudes 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 iotal 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

-53-



WO 2024/254281 PCT/US2024/032770

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 formuation 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 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 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 rolar 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. Insome embodiments, any formulation or composition provided
herein comprises the second protein {the unconjugated protein) at more than 3% of a total
molar amourt of the conjugate and the second protein, wherein the total rolar 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 heremn
comprises the second protein {the unconjugated protein} 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 emboduments, any composition or formulation herein mcludes two or more
{e.g., 2,3, 4, 5 or more) different second proteins {or unconjugated proteins}, where the second
molar amount is the sum of the molar amounts of the two or more different second proteins.
{0211 Provided herein 15 a formulation {or therapeutically acceptable
compositions) comprising. a first molar amount of a conjugate comprising a first protein
comjugated to a phosphorvicholing-containing polymer; a second molar amount of a second

protein that is not conjugated to a phosphorvicholing-containing polymer; and a
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pharmaceutically acceptable carrier, wherein the formulation {or therapeutically acceptable
compositions} 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 {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 accepiable compositions) has a reduced
viscosity and/or an enhanced ijectability 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 therapeuiically acceptable reference composition.

[6212] Also provided is a low-viscosity formulation {or therapeutically acceptable
compositions} of a protein conjugate, comprising: a fust 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 phosphorylcholine-contaiming polymer; and
a pharmaceutically acceptable carrier, wherein the formulation (or therapeutically acceptable
compositions) has a pH that 1s about 0.5 pH uniis away (e.g., above or below} or more from
the 1soelectric point (pl} of the protein, 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
is the sum of the first and second molar amounts.  In some embodiments, the reference
formulation or composition 13 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 1%
of the total molar amount}, but is 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 compuosition.

{0213} 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 g, about 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 mPas+s or more, 300 mPases or more, about 400 mPases or more, about 500
mPases or more, about 600 mPas»s or more, about 700 mPas+s or more, about 800 mPases 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 mPases, 200-1000 mPasss, 200-500 mPases, 300-800 mPasss, 300-600
mPases, 200-300 mPas+s, etc.}). In some embodiments, the formulation has a viscosity of about
100 to about 300 mPases or about 200 to about 500 mPasess. 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 acceptable
composition} has a viscosity that is reduced compared to a reference formulation having a
molar amount of the conjugate that 5 the same as the total amount of the conpugate 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 50% or more, about
60% or more, about 70% or more, about 80% or more, about 90% 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%, eic.). In some embodiments, the viscosity s reduced by about 50-
80%. In some embodiments, the viscosity 1s reduced by about 70-80%.

{0215] In some embodiments, 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 conpugate} at a sefficiently high molar amount to result i 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 mPases 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 n a range defined by any two of the preceding values (e g,

about 700-1500 mPases, about &00-1300 mPasss, about 900-1200, mPase+s, about 1000-1300



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 formulaiion.

{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 to a formulation of a conjugate (2.2, a protein conjugated o a
phosphoryicholine-containing polymer as provided herein) results in a mixed formulation that
is turbid (e g, cloudy visual appearance). In some embodiments, the turbidity of a formulation
with a mixture of unconjugated and conjugated proteins is reduced when the pH of the
formulation is notat or 1s not around {e g, at least 0.5 pH units away from) the isoelectric point
{ph) of the unconjugated protein. Where it is desirable for the formulation to be clear {e g,
when the formulation is for intraocular admimistration), a low-turbidity formulation of a
muxture of unconjugated and conjugated proteins is obtamned 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 is a formulation {or therapeutically acceptable coroposition)
comprising: a first molar amount of a conjugate comprising a first protein conjugated to a
phosphorylcholine-containing polyvmer; a second molar amount of a second protein that is vot
comjugated to a phosphoryicholine-contaiming polvmer; and a pharmaceuiscally acceptable
carrier, wherein the second protein is 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 formulation has a pH that i1s about 0.5 pH units away or
more from the soelectric pomt {pl} of the second protemm, wherem the formulation has a
reduced nrbidity 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. 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 .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 0D 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 104-300
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, is {or corresponds to) about 300 NTU or less. Inn some
embodiments, the prepared formulation has a turbidity that, when expressed as NTU valoes as
measured at O 600 nm and calibrated against a 4000 NTU Formazin calibration standard, is
(or corresponds to) about 200 NTU or less. In some embodiments, the prepared formulation
has a turbidity that, when expressed as NTH values as measured at OD 600 nm and calibrated
against a 4000 NTU Formazin calibration standard, is {(or corresponds to) about 100 NTU or
less. In some embodiments, the formulation or composition is free of turbidity based on visual
mspection when the turbidity expressed as NTU values as measured at OD 600 nm and
calibrated against a 4000 NTU Formazin calibration standard is, 1s about, or i1s at most 500,

450, 400, 350, 300, 250, 200, 150, 100, or 50 NTU.
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[0219] Also provided herein is a pharmaceutical formulation that includes: a first
molar amount of a conjugate comprising a protein conjugated to a phosphorvicholine-
containing polymer;, a second molar amount the protein that is not conjugated to the
phosphorylcholine-containing polymer; and a pharmaceutically accepiable carrier, wherein the
formulation comprises the protein that 1s not conjugated to the phosphoryvicholine-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 1soelectric point {pl) of
the protein, wherein the formulation 18 substantially free of turbidity.

{02204 Provided herein 1s a formulation that includes: a phosphoryicholine-
containing polymer present in the formulation at about 100 mg/mbL or higher; and a protein
that is not conjugated to a phosphoryicholine-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 {(e.g., about 5-90%, 15-25%, 25-35%, 25-40%, etc.) of a total
roolar 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, wheremn 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, etc.).

(0221} Also provided 1s 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 proten 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 §-90%, about 5-80%, about 13-95%, about 15-30%, about 5-50%, or about 10-40%, of
the total molar amount of the comugate and the second protein. 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 5 a
phosphorylcholine-containing polymer.

{02221 Also provided 1s a formulation {(or 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 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% of 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 formulation i1s prepared by combining the first molar amount of the
comjugate 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., specified percentage of the total molar
amount). In sorme embodiments, the second molar amount ts about 1-90%, about 3-90%, about
5-80%, about 10-95%, about 15-30%, about 5-30%, or about 10-40%, of the total molar
amount of the conjugate and the second protein. In some embodiments, the second molar
amount is about 5-50% of the total molar amount of the conjugate and the second protein. In
some embaodiments, the second molar amount is about 15-30% of the total molar amount of
the conjugate and the second protem. In some embodiments, the polvmer is a
phosphorylcholine-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%, ete.) 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 total
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/mb 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: polyethyvlene glycol (PEG), branched
PEG, PolyPEG® (Warwick Effect Polymers; Coventry, UK), polysialic acid (FSA), starch,
hydroxylethy! starch (HES), hydroxyaltkyl starch (HAS), carbohydrate, polysaccharides,
pullulane, chitosan, hyaluronic acid, chondrottin sulfate, dermatan sulfate, dextran,
carboxymethyl-dextran, polyalkylene omide (PAQ), polvalkylene glycol (PAG),
polvpropylene glveol (PPG), polyoxarzoline, pelyacrvioylmorpholine, polyvinyl alcohol
(PVA), polycarboxvlate, vpolyvinvipyrrolidone, polyphosphazene, polyoxazoline,
polyethylene-co-maleic acid anyhydride, polystyrene-co-maleic acid anhydnde, poly(l-
hydroxymethyethylene  hydroxymethylformal) (PHF), a zwitterionic polymer, a
phosphorylcholine containing polymer and a polymer comprising MPC, Poly (Gly«-Sery),
Hyaluronic acid (HA), Heparosan polymers (HEP), Fleximers, Dextran, and Poly-sialic acids
(PSA).

[0225) Also provided s a formulation {(or therapeutically acceptable composition)
comprising: a conjugate comprising a first protemn conjugated to a phosphoryicholine-
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
mg/mL or more; and a second protein that is not conjugated to a polymer, wheren the second
protein is present in the formulation at about 5-18 mg/ml. In some embodiments, the first and
second proteins are a therapeutic protein.  In some embodiments, the first protein and second
protein are the same (e.g., are at least, or at least about 85%, 90%, 95%, 97%, 98%, 99%, or
are about 100% 1dentical in amino acid sequence}. In some embodiments, the first protein and
second protein are different proteins.

{0226} In some embodiments, the phosphoryicholine-containing polymer s
present in the formulation at about 100 mg/mi. 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 a conceniration in range
defined by any two of the preceding values {e.g., 100-450 mg/mL., 150-400 mg/mb, 200-400
mg/mb, 250-450¢ mg/ml, 300-450 mg/mi, etc) In some embodiments, the

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

02271 In some embodiments, the polymer 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 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,
300,000-930,000 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 is OG1801 or OGIE0Z.

{0228} In some embodiments, formulations {or therapeutically acceptable
compositions) of the present disclosure (e.g., having a polymer or polymer-conjugated protein
and uncorjugated protein) have a pH that is different (e.g., higher or lower) from the pl of the
unconjugated protemn (e.g., protein that is not conjugated to a phosphorylcholine-containing
polvmer). In sore embodiments, the pH of the formulation 1s about 0.5 pH units away or more
from the pl of the unconjugated protein {e.g., protein that 15 vot conmjugated to the
phosphorylchohne-containing polyvmer). In some embodiments, the pH of the formulation 15
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 units 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 1.3 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 untis 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 umiis away or more, about

3.4 pH units away or more, about 3.6 pH units away or more, about 3.8 pH umis 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 unit 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 in a range defined by any two of the preceding values {e.g., 0.5-5.0 pH units away,
1.0-4.6 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 s not conjugated to the
phosphorylcholine-containing polvmer).

{0229 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 s more acidic than the pi of the unconjugated protein
{e.g., protein that i1s not comjugated to a phosphoryicholine-containing polymer). In some
embodiments, the pH of the formulation is 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 units 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 onits fess or lower, about 2.4 pH units 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 unuts less or lower, about 3.6 pH units less or fower, about 3.8 pH
units less or lower, about 4.0 pH units less or lower, about 4.5 pH umits less or lower, about
5.0 pH umts less or lower from the pl of the unconjugated protemn {e.g., protein that 18 not
conjugated to the phosphorylcholine-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 units 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 is not

conjugated to the phosphorylcholine-containing polymer).
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{0236} 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 basic than the pl of the unconjugated protein
{e.g., protein that 1s not conjugated to the phosphoryicholine-containing polymer). In some
embodiments, the pH of the formulation 15 about 0.5 pH units more or higher, e.g., about 0.6
pH units more or higher, about 0.7 pH units more or higher, about .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
units 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 units 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 units more or higher, about 5.0 pH units more or higher, than the pl of
the unconjugated protemn {e.g., protein that 15 not conjugated to the phosphoryicholine-
containing polymer), or greater than the pl of the unconjugated protein by a pH umit n 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, 2.0-3.0 pH onits greater, 1.5-3.6 pH units greater, etc.). In
some embodiments, the pH of the formulation 1s between about 2.0-3.0 pH units greater than
the pl of the unconjugated proten {e g, protein that 1s not conjugated to the phosphoryicholine-
containing polymer).

{0231} In some embodiments, the difference between the pH of a formulation {or
therapeutically acceptable composition} containing a mixture of a polymer or polymer-
conjugated protein and an unconjugated protein {e.g., protein that is not conjugated to a
phosphorylcholine-containing polymer), as provided herein, and the pl of the unconjugated
protein depends on the relative amounts {eg., molar amounts}) of the polymer/polymer-
conjugate and the unconjugated protein in the formulation. Without being bound by theory, in

general, the higher the relative amount {(e.g., melar amount} of the unconjugated protein
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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/polymer conjugate, or the concentration of the
unconjugated protein.

(0232} Also provided herein is a formulation (or therapeutically acceptable
composition} that mncludes: 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 wvot comjugated 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 in the acidic or basic direction is selected to be greater
than the minimum difference 1n 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 proten that 15 not comjugated 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 third molar amount and the
fourth molar amount are substantially the same, wheremn the second molar amount s greater
than the fourth molar amount, wheremn the reference formulation 13 substantially free of
turbidity.  Without being bound by theory, between two formulations each having an
unconjugated protein {e.g., antibody or fusion conatruct) and a polymer conjugate, and the
same total molar amount of the protein {unconjugated and conjugated), and when the
concentration of polymer is sufficiently high, the difference between the pl 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 is
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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 protein 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 conjugaied protein if the pH 15 below the pl of the unconjugated
protein, to maintain a clear solution. For example and without himitation, a formulation
containing the unconjugated protein (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%
or 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 mautaining a clear formulation), wheren the pH of the formulation and
a maximum pH for the reference formulation are lower than the pl of the second protein. In
some embodirnents, the pH of the formulation is selected to be tugher than a minimum pH for
the reference formulation (e g., for mamtaining a clear formulation), wherein the pH of the
formulation and the minimum pH for the reference formulation are higher than the pl of the
second protein. In some embodiments, the pH of the formulation and the reference formulation
15 each at most about 8.5 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 polvmer component of the conjugate i the formulation and the
reference formulation is each at least about 100 mg/mb {e.g., about 150 mg/mL, about 200
mg/mL, about 250 mg/mi., or about 300 mg/ml., or i a range of 150-300 mg/mL, e.g., 200-
300 mg/ml., or 256-300 mg/mi.}.

{0233} The formulation {or therapeutically acceptable 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 higher, about 5.5 or higher,
about 6.0 or higher, about 6.5 or higher, about 7.0 or higher, about 7.5 or higher, about 8.0 or

higher, about 8.5 or lugher, 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 fower, 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 lower, 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, 8-12,
5.0-8.0, 9-10, ete.). In some embodiments, the pH of the formulation is in the range of about
pH 4 1o about 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 Insomeembodiments,
the pH of the formulation 1s about 5.0, In some emboediments, the pH of the formulation is
about 4.5.

[0234] In some embodiments, the unconjugated protein (e.g., the protein that 1s not
conjugated to a phosphorylcholine-containing polymer) in the formulation has a pH of, or of
about 4.0, 4.1, 472,43, 44 45 46,47 48, 49,50,51,52, 53, 54,55, 56 57 5859,
60,61,62, 63,064,065, 06,67, 68,69,70, 71,72, 73,74 75,76,77, 78 79 840,
81,82, 83,84 85,86 87 87 88,89 90 91,92 93,94, or about 9.5 or higher In
some embodirnents, the pl of the unconjugated protein (e.g., the protein that 1s not conjugated
1o a phosphoryilcholhine-containing polymer) in the formulation 1s between about 4.0 and about
9.5, between about 5.0 and about 9.5, between about 3.5 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 protein {e.g., the protein that is not conjugated to 3
phosphorylchohne-~-containing polymer} in the formulation 1s between about 7.0 and about 8.5,
the pH of the formulation is between about 4.0 and about 5.5, and the phosphoryicholine-
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/mL. In some embodiments, the pl of
the unconjugated protein {e.g., the protein that 18 not conjugated to a phosphorylcholine-
containing polymer) in the formulation is between about 7.0 and about 8.5, the pH of the
formutation is 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/mL.
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{0235} In some embodiments, a formelation {or therapeutically acceptable
composition, pharmaceutical composition, or therapeutic composition} provided herein is
storage stable.  In some embodiments, a formulation {or therapeutically acceptable
composition, pharmaceutical composition, or therapeutic composition) provided herein shows
long-term stability {e.g., 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) 1s stored at, at about, oratmostat 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
temperature 1n a range defined by any two of the preceding values {e.g., (-40°C, 0-10°C, 10-
20°C, 20-30°C, 30-40°C, ete). In some embodiments, the formulation {or therapeutic
composition, pharmaceutical composition, or therapeutically acceptable composition) is stored
at a teroperature 1o the range of 0-10°C. Tu some embodiments, the formulation {or therapeutic
composition, pharmaceutical composition, or therapeutically acceptable composition} is stored
at a temperature in 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. In some
embodiments, the formuiation {or therapeutic composition, pharmaceutical composition, or
therapeutically acceptable composition} is 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 composttion,
pharmaceutical composition, or therapeutically acceptable composition)} s stored at, at about,

or at least at -53°C, -10°C, -15°C, -20°C, or -25°C.



WO 2024/254281 PCT/US2024/032770

{0236} In some embodiments, 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
formulation was imtially prepared. In some embodiments, the formulation is stable when a
measured feature of the formulation {e.g, turbidity, stroctural 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 at
an initial time point. In some embodiments, the formulation (or therapeutically acceptable
composition) is storage stable with respect to at least one of the following functional properties:
turbidity, percent impurities, concentration of intact protein, concentration of intact polymer,
activity of protein {e. g, mnhihition of VEGF-A binding to VEGFR). In some embodiments,
“impurities” refer to product related impurities such as degraded, aggregated, unconjugated
{e.g., where the product of interest is conjugated), or modified proteins. In some embodiments,
product unrelated impurities such as Host Cell Proten, endotoxin, Host cell DNA, are vot
considered “impurities” as defined herenn. In some embodiments, the formulation 5 stable
{e.g., less than about S% or about 10% total impurities, and/or ICse for corpetitive 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 | 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 feast about 20
months, at least about 24 months, at least about 36 months, at feast about 48 months, or fonger,
or optionally, 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
formulation is stable (e.g., less than about 3% or about 10% total wnpurities, and/or 1Cso for
competitive binding to YEGF bound to a2 VEGFR that 1s no more than about 10% or about
15% lower than a control 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 least about 12 months, at least about 16

months, at least about 20 months, at least about 24 months, or longer, or optionally, it is stable
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for a period of time in a range defined by any two of the preceding values (g.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 VEGHFR
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 feast abowt 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 i a range
defined by any two of the preceding values {e.g., 1-12 months, 1-6 months, 3-9 months, 4-12
months, etc.}, when stored at room temperature. In some embodiments, the formulation 1s
stable for, for about, or for at least 3 months when stored at about S°C. In some embodiments,
the formulation is stable for, for about, or for at least 6 months when stored at about 5°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 feast 12
roounths when stored at about $°C. In some embodiments, the formulation is stable for, for
about, or for at least 24 months when stored at about 3°C. In some embodiments, the
formulation s stable for, for about, or for at least 3 months when stored at about 25°C. In
some embodiments, the formulation 15 stable for, for about, or for at least 6 months when stored
at about 25°C. In some embodiments, the formulation is 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.

{06237} In some embodiments, the formulation {or therapeutically acceptable
composition} 1s storage stable with respect to at least one of the following measures: colorand
clarity by visual inspection; aggregation or degradation of the unconjugated protein and/or the
compugated protein at different temperature as measured by size exclusion chromatography
{(SEC-HPLC), ion-exchanger chromatography (IEX-HPLC), SEC with Multi-angle hght
scattering {MALS}) detector, or a Tandem HPLC method that allows monitoring 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) i the

formulation.
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{0238} 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 uncornjugated fusion construct) with the remainder comprising the conjugated protein {e.g.,
conjugated antibody or conjugated fusion construct). In some embodiments, the amount of the
unconjugated protein relative to the total amount of unconjugated and conjugated protemn in
the formulation 15 expressed as a percentage by mass weight concentration when the
unconjugated protein and the protem portion of the conjugated protein has the same or simiar
{e.g., within about 10% of each other) molecular weight. In some embodiments, the
composition comprises a mixture, by mass weight concentration of 5% 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
protein {e.g. unconjugated aotibody) concentration in mass weight concentration {e.g
Granv/liter) of the total protein concentration in the mixture. In some embodiments, 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 proten {e.g unconjugated
auntibody) with the remainder comprising the conjugated protemn. Tn some embodiments, the
composition comprises a mixture of the two proteins {e.g., antibodies and/or fusion construets}
by mass weight concentration of 35% to 45% uncomjugated protein {(e.g unconjugated
antibody) with the remainder comprising the conjugated protein. In some embodiments, the
composition comprises a mixure of the two proteins (e.g., two antibodies) by mass weight
concentration of 3% to 20% unconjugated protemn {e.g unconjugated anttbody) 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 25% unconjugated protein {e.g. unconjugated antibody) with the remainder comprising
the conjugated protein. In some embodimenis, 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 composiion comprises a mixture 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 3% to 50% unconjugated protemn {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 55% unconjugated protein (e.g.,
unconjugated antibody} with the remainder comprising the conjugated protein.

{02359 In some embodiments, the composition or formulation comprises a mixture

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

S
o

:

% to 55% unconjugated protein {e.g, uncomjugated antibody or unconjugated fusion
construct} with the remainder comprising the conjugated protein {e.g., the conjugated antibody
or comjugated fusion construct). In some erobodiments, the composition comprises a mixiure
of the two proteins {e.g., two antibodies) 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 muxture of the two
proteins {e.g., antibodies and/or fusion constructs} by mass weight concentration of 5% 10 65%
unconjugated protemm {(e.g., uncomugated antibody) with the remaimnder comprising the
conjugated protem. In some embodiments, the composition comprises a mixtore of the two
proteins {e.g., two antibodies) by mass weight concentration of 3% to 70% unconjugated
protein {e.g., unconjugated antibody)} with the remamder comprising the conjugated protem.
In some embodiments, the composition comprises a mixture of the two protems {e.g,
antibodies and/or fusion constructs) by mass weight concentration of 5% to 75% 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., two
antibodies) by mass weight concentration of 5% to 80% uncomjugated protein (e.g.,

unconjugated antibody) with the remainder comprising the conjugated protein.  In some
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embodiments, the composition comprises 3 mixture of the two proteins {e g, antibodies and/or
fusion construcis) by mass weight concentration of 5% to 85% 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 90% unconjugated protein {e.g.,
unconjugated antibody} with the remainder comprising the conjugated protein.

{0240} In some embodiments, the percent of the conjugated to unconjugated
protein (e.g., % total molar amount) ts calculated by (1) measuring the conjugated protem and
unconjugated protein in mg/mb; (2) converting the mg/mb values of the conjugated protein
and unconjugated protein into a molecular weight measured in 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 composition, and
multiplied by 100 to achieve a percent of the total molar amount for each.

(0241} 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 coroponent relative to the total mass weight concentration of the proteins {e.g., excluding
any contribution of a polymer that may be conjugated thereto} m the composition. In some
embodiments, a formulation or composition defined in % total roolar 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 protemn relative 1o the total mass weight concentration of
the first and second proteins, given the relevant molecular weight of each protein. In some
embodiments, percent composition 1s measured 1 mass weight concentration (in other words,
gram per Hter or miuthigram 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
conjugate comprising a first protein conjugated to a phosphoryicholine-containming 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 composition is about 1% or more {e.g., about 5-93%, 15-25%, 25-35%, 25-40%, etc.),
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wherein the composiiion has a pH that 1s about 0.5 pH units away or more from the isoelectric
point {pl) of the second protain.

{02431 Also provided is a therapeutically acceptable composition comprising: a
conjugate comprising a first protein conjugated to a phosphorylcholine-containing polymer; a
second protein that is not conjugated to a phosphoryicholine-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 is about 1% or more {e.g., about 5-93%, 15-25%, 25-35%, 25-40%, etc.),
wherein the composttion 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 proteins in the composition. In some embodiments, the
reference composiiion is one that includes the first protein of the conjugate at the total mass
weight concentration and effectively does not include the second protein {or includes the
second protein at a percent composition relative fo the total mass weight concentration of the
first protein and the second protemn 1n the reference composition of less than 1%), but i
otherwise the same as the composition for which it serves as a reference.

[6244] Also provided 13 a therapeutically acceptable composition comprising a
conjugate comprising a first protein conjugated to a phosphoryicholine-contaiming polymer; a
second protein that 13 not conjugated to a phosphorvicholine-contamning 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
m the composition 18 about 1% or more {e.g., about 5-93%, 15-25%, 25-35%, 25-40%, etc},
whereimn the composition has a pH that is about 0.5 pH units away or more from the soelectric
point (pl} of the second protein, wherein the composition has a reduced turbidity compared 1o
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 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 turbidity

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 15 not
conjugated to a 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 reference composition is
the same as the percent composition of the second protein in the therapeutically acceptable
composition, and the pH 15 about the same as {e.g., withm 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 munimum difference
between the pl of the second protein and the pH for a reference formulation comprising: the
conjugate comprising the fust protein comjugated to the phosphorylcholine-contaming
polymer; the second protein that 15 not conjugated io the phosphorylcholine-contamning
polymer, and the pharmaceutically acceptable carrier, wherein the percent composition of the
second protein relative to the total protemn mass weight concentration of the first protein and
the second protein in the composition in the composition is higher than the percent composition
of the second protein relative to the total protemn mass weight concentration of the first protein
and the second protein in the compostition in the reference composition, wheremn the reference
composiion 1s substantially free of turbadity.

{0246] Provided herein is a therapeutically acceptable composition comprising: a
comjugate comprising a first protein conjugated to a phosphoryicholing-containing polymer; a
second protein that i1s not conjugated to a phosphorvicholine-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%, etc.).

{0247} Further provided is a therapeutically acceptable composition comprising: a
conjugate comprising a first protein conjugated to a polymer; and a second protein that is not
comjugated 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 {&.g., about 5-93%, 15-25%, 25-35%, 25-40%, etc.} has been
combined with the conmjugate, 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 composition 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 protein, 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 mp/mi., the
therapeutically acceptable composition can be prepared by combining an amount of the second
protein that corresponds to 10 mg/mL n the final composition {percent composition of 20%)
with an amount of the conjugate that corresponds to 40 mg/mL of the first protem (as the
conjugate, excluding any contribution of the polymer to the mass weight concentration
calenlation) in the final composition.

[0248] In any embodiment herein, the second protemn that is not conjugated to a
polymer {e.g., a phosphorylcholine-containing polymer) can be referred to as the unconjugated
protemn, and the first protein that 1s conjugated to a polymer (e.g., a phosphoryicholine-
containing polymer} can be referred to as the comjugated protein. In some embodiments, the
percent composition of the unconjugated proten (e.g., unconjugated antibody} relative to the
otal protein mass weight concentration of the first protein and the second protein in the
composition is between 5% and 6%, with the remainder comprising the conpugated protein,
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 to the
first protein to the mass weight concentration} that is not the unconjugated protein {g.g., the
second protein), where the percent composition of the unconjugated protein (e 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 unconjegated protemn is between 5% and
6%, with the remainder comprising the conjugated protein, between 5% and 6% of the total
mass weight concentration 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) s 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) s 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) 18 between 9% and 10%, with the remainder compuising the conjugated protein. In
some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) is between 10% and 11%, with the remainder comprising the conjugated protein. 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 protein {e.g., unconjugated
antibody) 18 between 12% and 13%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated proten {e.g., unconjugated
antibody) 18 between 13% and 14%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated protein (e.g., unconjugated
antibody) 1s between 14% and 15%, with the remainder comprising the conjugated proten. In
some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) is between 15% and 16%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated protein (e.g., vnconjugated

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) 1s 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., vnconjugated
antibody) is between 20% and 21%, with the remainder comprising the conjugated protein. In
some embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) is between 21% and 22%, with the remainder comprising the conjugated protein. 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
antibady) 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 ) 1s between 24% and 25%.

{02491 In some embodiments, the percent cornposition of the unconjugated protein
{e.g., unconjugated antibody or unconjugated fusion construct) is between 25% and 26%, with
the remamnder comprising the conyugated protein {e.g., comjugated antibody or conjugated
fusion construct). In some embodiments, the percent coraposition of the unconjugated protein
{e.g., unconjugated antibody} is between 26% and 27%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated proten
{e.g., unconjugated antibody} 1s 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
comjugated protein. In some embodiments, the percent compostiion of the unconjugated protein
{e.g., unconjugated antibody} is between 29% and 30%, with the remainder comprising the
comjugated protein. In some embodiments, the percent compostiion of the unconjugated protein
{e.g., unconjugated antibody} is between 30% and 31%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein

{e.g., unconjugated antibody} is between 31% and 32%, with the remainder comprising the
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comjugated protein. In some embodiments, the percent compostiion of the unconjugated protein
{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 protein
{e.g., unconjugated antibody} is between 33% and 34%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody} is between 34% and 35%, with the remainder comprising the
comjugated protein. In some embodiments, the percent compostiion of the unconjugated protein
{e.g., unconjugated antibody) is between 35% and 36%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition 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 composition 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 composiiion of the unconjugated protein
{e.g., unconjugated antibody) 15 between 38% and 39%, with the remainder comprising the
conjugated protein. In some ernbodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) 15 between 39% and 40%, with the remander comprising the
conjugated protein. In some ernbodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) 1s between 40% and 41%, with the remainder comprising the
conjugated protein. In some ernbodiments, 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 protein
(e.g., unconjugated antibody) 18 between 42% and 43%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) 15 between 43% and 44%, with the remainder comprising the
conpugated protein. In some embodiments, the percent composition of the unconjugated proten
(e.g., unconjugated antibody) is between 44% and 45%.

{0250 In some embodiments, the percent compaosition of the unconjugaied protein
(e.g., unconjugated antibody or fusion construct) is between 45% and 46%, with the remainder
comprising the conjugated protein {e.g., conjugated antibody or unconjugated fusion
construct). In some embodiments, the percent composition of the unconjugated protein {e.g.,

unconjugated antibody) s between 40% and 47%, with the remainder comprising the
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comjugated protein. In some embodiments, the percent compostiion of the unconjugated protein
{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 protein
{e.g., unconjugated antibody} is between 48% and 49%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody} is between 49% and 50%, with the remainder comprising the
comjugated protein. In some embodiments, the percent compostiion of the unconjugated protein
{e.g., unconjugated antibody) is between 50% and 51%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) is between 51% and 52%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition 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 composiiion of the unconjugated protein
{e.g., unconjugated antibody) 15 between 53% and 54%, with the remainder comprising the
conjugated protein. In some ernbodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) 15 between 54% and 55%, with the remainder comprising the
conjugated protein. In some ernbodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) 15 between S5% and 56%, with the remainder comprising the
conjugated protein. In some ernbodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) 15 between 56% and 57%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) 18 between 57% and 58%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) 15 between 58% and 59%, with the remainder comprising the
conpugated protein. In some embodiments, the percent composition of the unconjugated proten
{(e.g., unconjugated antibody) 18 between 59% and 60%, with the remainder comprising the
conjugated protein. In some emmbodiments, the percent composition of the unconjugated protein
(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

conjugated protein. In some embodiments, the percent composition of the unconjugated protein
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(e.g., unconjugated antibody) is batween 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) is between 64% and 65%.

{0251} in some embodiments, the percent composition of the unconjugatied protein
(e.g., unconjugated aniibody or unconjugated fusion construct) s 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} s between 06% and ©67%, with the remainder comprsing the
conjugated protein. In some embodiments, the percent composition 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 composiiion of the unconjugated protein
{e.g., unconjugated antibody) 15 between 68% and 69%, with the remainder comprising the
conjugated protein. In some ernbodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) 18 between 69% and 70%, with the remainder comprising the
conjugated protein. In some ernbodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) 1s between 70% and 71%, with the remainder comprising the
conjugated protein. In some ernbodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) 18 between 71% and 72%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) 18 between 72% and 73%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) 15 between 73% and 74%, with the remainder comprising the
conpugated protein. In some embodiments, the percent composition of the unconjugated proten
{(e.g., unconjugated antibody) 18 between 74% 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 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

conjugated protein. In some embodiments, the percent composition of the unconjugated protein
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(e.g., unconjugated antibody) is batween 77% and 78%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(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
(e.g., unconjugated antibody) is between 79% 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 830% and 81%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) is between 81% and 82%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) is between 8§82% and 83%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated 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) is between 84% and 85%.

{0252} In some embodiments, the percent composition of the unconjugated protein
{e.g., uncorjugated angibody or uncornjugated fusion construct} 1s between 85% and §6%, with
the remainder comprising the conjugated protein {e.g., conjugated antibody or conjugated
fusion construct). Tn some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) 18 between 36% and 87%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) 18 between 87% and 88%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
(e.g., unconjugated antibody) 15 between 88% and 89%, with the remainder comprising the
conpugated protein. In some embodiments, the percent composition of the unconjugated proten
{(e.g., unconjugated antibody) 18 between 89% and 90%, with the remainder comprising the
conjugated protein.

02531 In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody or unconjugated fusion construct} 1s between 5% and 25%, 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
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(e.g., unconjugated antibody) is 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} 15 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} 1s between 5% and 17.5%. In some embodiments, the percent
composition of the unconjugated protein {e.g., unconjugated antibody) is between 5% and
20%, with the remainder comprising the conjugated protein. In some embodiments, the percent
composition of the unconjugated protein {e.g., unconjugated astibody) is between 5% and
25%s, with the remainder comprising the corjugated protein. In some embodiments, the percent
composition of the unconjugated protein {e.g, unconjugated antibody) 15 between 5% and
30%, with the remainder comprising the conjugated protein. In some embodiments, the percent
composition of the unconjugated protein {e.g, unconugated antibady) ts between 3% and
35%, with the remainder comprising the comjugated protein. In some embodiments, the percent
composition of the unconjugated protein {e.g., unconjugated antihody) 15 between 5% and
45%, with the remainder comprising the conjugated protein. In some emnbodiments, the percent
composition of the unconjugated protem {e.g., uncoujugated antibody) s between 3% and
50%, with the remainder comprising the conjugated protein. In some ernbodiments, the percent
composition of the unconjugated protem {e.g., uncoujugated antibody) s between 3% and
55%, with the remainder comprising the conjugated protein. In some embodiments, the percent
composition of the unconjugated protein {e.g., uncomugated antibody) is between 5% and
6%, 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
65%, with the remainder comprising the conjugated proten. In some embodiments, the percent
composition of the unconjugated protein {e.g., unconjugated antibody) is 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 3% 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 3% and

&5%, with the remainder comprising the conjugated protein. In some embodiments, the percent
composition of the unconjugated protein {e.g

9%,

g, unconjugated antibody) is between 5% and
02541 In some embodiments, the percent composition 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., conjugaied antibody or conj uga’ted
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., unconjugated antibody) is between 10% 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 15% and 25%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) i3 between 10% and 25%, 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 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. In some embodiments, the percent composition of the unconjugated proten
{e.g., unconjugated antibody} 1s 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
comjugated protein. In some embodiments, the percent compostiion of the unconjugated protein
{e.g., unconjugated antibody} is between 10% and 55%, 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 60%, 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 65%, with the remainder comprising the
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comjugated protein. In some embodiments, the percent compostiion of the unconjugated protein
{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 protein
{e.g., unconjugated antibody} is between 10% 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 10% and 80%, with the remainder comprising the
comjugated protein. In some embodiments, the percent compostiion of the unconjugated protein
{e.g., unconjugated antibody) is between 10% 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 10% and 90%

02551 In some embodiments, the percent composition of the unconjugated protein
{e.g., uncomugated antibody or unconjugated fusion construct) is between 12 5% and 15%
with the remainder comprising the conjugated protein {e.g, the conjugated antibody or
conjugated fusion consiruct). 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 compostiion of the unconjugated protein {e.g, unconjugated
antibody) is between 17.5% and 22.5%. Insome embodiments, the percent coraposition of the
uncomjugated protein {e.g, unconjugated antibody) 1s between 12.5% and 20%, with the
remainder comprising the conjugated protein. In some embodiments, the percent composition
of the unconjugated proten (e ¢, unconjugated antibody) 1s between 12.5% 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 12.5% and 30%, with the

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

of the unconjugated protem {¢.g., unconjugated antibody) 1s between 12.5% and 35%, 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 45%, 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 50%, 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 55%, with the

remainder comprising the conjugated protein. In some embodiments, the percent composition
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of the unconjugated protem {g.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 (e.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 (e.g., unconjugated antibody) is between 12.5% 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 12.5% and 75%, with the
remainder comprising the conjugated protein. In some embodiments, the percent composition
of the unconjugated protemn (.3, unconjugated antibody) is between 12.5% and 80%, with the
remainder comprising the conjugated protein. In some embodiments, the percent composition
of the unconjugated protein (.3, unconjugated antibody) s between 12.5% 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 12.5% and 20%.

0256} In some embadiments, the percent composition of the unconjugated
protein {e.g., unconjugated antibody or unconjugated fusion construct) is between 13% and
17.5%, with the remainder comprising the conjugated protein {(e.g., conjugated antibody or
fusion construct). Tn some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody) 15 between 15% and 20%, with the remainder comprising the
conjugated protein. In some ernbodiments, 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 protein
(e.g., unconjugated antibody) 18 between 15% and 30%, 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 35%, with the remainder comprising the
conpugated protein. In some embodiments, the percent composition of the unconjugated proten
{(e.g., unconjugated antibody) 18 between 15% and 45%, with the remainder comprising the
conjugated protein. In some emmbodiments, the percent composition of the unconjugated protein
(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

conjugated protein. In some embodiments, the percent composition of the unconjugated protein
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(e.g., unconjugated antibody) is batween 15% and 60%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
e.g., unconpugated antibody) is between 15% and 65%, with the remainder comprising the
) 2 : ¥ 5
conpugated protein. In some embodiments, the percent composition of the unconjugated protein
=2 p Huig p
(e.g., unconjugated antibody) is between 15% and 70%, with the remainder comprising the
conpugated protein. In some embodiments, the percent composition of the unconjugated protein
2 Y g p
e.g., unconjugated antibody) is between 15% and 75%, with the remainder comprising the
o é} " i’ o
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
2
{e.g., unconjugated antibody) is between 15% and 90%.
(0257} In some embodiments, the percent composition of the unconjugated protein
{e.g., uncornjugated angtbody or unconjugated fusion construct} 1s between 20% and 25%, with
the remainder comprising the conjugated protein {e.g., conjugated antibody or fusion
e o= WD e
construct). In some embodiments, the percent composition of the unconjugated protein {e.g.,
unconjugated antibody) ts between 25% and 30%, with the remainder comprising the
A Y, ! &
conjugated protein. In some ernbodiments, 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
& g,
(e.g., unconjugated antibody) 18 between 25% and 45%, with the remainder comprising the
conjugated protein. In some embodiments, the percent composition of the unconjugated protein
e g unconjugated antibody} 1s between 25% and 50%, with the remainder comprising the
g £ ) s £
conpugated protein. In some embodiments, the percent composition of the unconjugated proten
{(e.g., unconjugated antibody) 18 between 25% and 55%, with the remainder comprising the
conjugated proten. In some emnbodiments, the percent composition of the unconjugated protein
& F g, ¥
e.go., unconpugated antibody) is between 25% and 60%, with the remainder comprising the
) 2 : f )
conpugated protein. In some embodiments, the percent composition of the unconjugated protein
g p g P
e.g., unconjugated antibody) is between 25% and 65%, with the remainder comprising the
o 23 o i’ o

conjugated protein. In some embodiments, the percent composition of the unconjugated protein
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(e.g., unconjugated antibody) is batween 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.

{02581 In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody or uncomjugated fusion construct) 1s 1%, with the remamder
comprising the conjugated protein {e.g., conjugated antibody or conjugated fusion construct).
In some embodiments, the percent composition of the unconjugated proten (e.g., unconjugated
antibody or unconjugated fusion construct) is 5%, with the remainder comprising the
conjugated protein {e.g., conjugated antibody or comjugated fusion construct). In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
auntibody) is 6%, with the remainder comprising the conjugated protein. In some embodiments,

ol
I
/

the percent composition of the unconjugated protein (e.g., unconjugated antibody) 18 7%, with
the remainder comprising the cowugated protein. In some embodiments, the percent
composition of the unconjugated protein (e.g., unconjugated antibody) 1s 8%, with the
remainder comprising the conjugated protein. In some embodiments, the percent composition
of the unconjugated protein {e.g., unconmjugated antibody) is 9%, with the remainder
comprising the conjugated protein. In some embodiments, the percent composition of the
unconjugated protein {e.g., unconjugated antibody} 1s 10%, with the remainder compnising the
comjugated protein. In some embodiments, the percent compostiion of the unconjugated protein
{e.g., unconjugated antibody) 18 11%, with the remamder 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) s 13%, with the remainder comprising the conjugated protein. In some
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embodiments, the percent composition of the unconjugated protein {eg., unconjugated
antibody) 18 14%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) is 15%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composttion of the unconjugated protein {e.g., unconjugated
antibody) 15 16%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antihbody) 15 17%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {eg., unconjugated
antihody) 15 18%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e g, unconjugated
antibody) 15 19%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antihody) 15 20%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {(e.g., unconjugated
antibody} 18 21%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) 18 22%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) 18 23%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated proiemn {e.g., unconjugated
antibody)} 13 24%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody}) 1s 25%.

{0259] In some embodiments, the percent compaosition of the unconjugated protein
{(e.g., unconjugated antibody or unconjugated fusion construct) 15 26%, with the remainder
comprising the conpugated protein (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) 1s 28%, with the remainder comprising the conjugated protein. In some
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embodiments, the percent composition of the unconjugated protein {eg., unconjugated
antibody) 18 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 composttion of the unconjugated protein {e.g., unconjugated
antibody) 1s 31%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) 15 32%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {eg., unconjugated
antihody) 15 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%.

{26401 In some embaodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody or uncomjugated fusion construct) 15 36%, with the remainder
comprising the conjugated protein {e.g., conjugated antibody or fusion construct). In some
embodiments, the percent compostiion of the unconjugated protein {e.g, unconjugated
antibody) 18 37%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composttion of the unconjugated protein {e.g., unconjugated
antibody) 1s 38%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) 18 39%, with the remainder comprising the conjugated protemnn. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) 15 40%, with the remamder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) 18 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) 1s 43%, with the remainder comprising the conjugated protein. In some
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embodiments, the percent composition of the unconjugated protein {eg., unconjugated
antibody) s 44%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) is 45%.

{0261} In some embodiments, the percent composiiion 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 proten (e.g., unconjugated
antibody) 1s 47%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {(e.g, uncomjugated
antibody) 1s 48%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g, uncomjugated
antibody) is 49%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) is 50%, with the remainder comprising the conjugated protein. In some
embodiments, the percent compostiion of the unconjugated protein {e.g, unconjugated
antibody) 18 51%, with the remainder comprising the conjugated protein. In some
embodiments, the percent compostiion of the unconjugated protein {e.g, unconjugated
antibody) 18 52%, with the remainder comprising the conjugated protein. In some
emboduments, the percent compostiion 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) i1s 54%, with the remainder comprising the conjugated protemnn. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) 15 55%.

{0262} In some embodiments, the percent composttion of the unconjugated protein
{e.g., unconjugated antibody or unconjugated fusion construct) 1s 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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antibody) 1s 58%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {(e.g, unconjugated
antibody) 15 59%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein (e.g., unconjugated
antibody) 15 60%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) 15 51%, with the remainder comprising the conjugated protein. In some
embodunents, the percent composition of the unconjugated protein {(e.g, uncomjugated
antibody) 1s 62%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {(e.g, uncomjugated
antibody) 15 63%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g, uncomjugated
antibody) is 64%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) i3 65%.

{0263} In some embodiments, the percent composition of the unconjugated protein
{e.g., unconjugated antibody or unconjguated fusion construct) 1s 66%, with the remamder
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

~
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antibody} 13 67%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated proiemn {e.g., unconjugated
antibody)} 13 68%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody} 13 69%, with the remaimnder comprising the conjugated protemn. In some
embodiments, the percent composition of the unconjugaied protein {(e.g., unconjugated
antibody} 13 70%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g, unconjugated
antibody) 15 11%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated

antibody) 18 72%, with the remainder comprising the conjugated protein. In some

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



WO 2024/254281 PCT/US2024/032770

.
7
i

antibody) 1s 73%, with the remainder comprising the conjugated protein. In some

embodiments, the percent composition of the unconjugated protein {(e.g, unconjugated
antibody) 15 74%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein (e.g., unconjugated
antibody} is 75%.

{0264} in some embodiments, the percent composition of the unconjugatied protein
(e.g., unconjugated antibody or unconjugated} is 76%, 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 {eg., unconjugated
antihody) 15 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) 15 79%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {(e.g., unconjugated
antibody} 18 80%

with the remamnder comprising the conjugated protein. In some

embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody) 15 81%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody} 13 82%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated proiemn {e.g., unconjugated
antibody)} 15 33%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein {e.g., unconjugated
antibody} 13 84%, with the remamnder comprising the conjugated protemn. In some
embodiments, the percent composition of the unconjugaied 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 percent composition of the
unconjugated protein {e.g., unconjugated antibody) is 87%, with the remainder comprising the

conjugated 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) 15 89%, with the remainder comprising the conjugated protein. In some
embodiments, the percent composition of the unconjugated protein (e.g., unconjugated
antibody} is 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 phosphorylcholine-containing polymer)
to the polymer in the formulation can be any suitable ratio. 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 1:10, or a ratio in
a range defined by any two of the preceding values {e.g.,, 1:2-1:10, 1:3-1:8, 1:4-1:6). In some
embodiments, the ratio is between about 1:4 and 1:6. In some embodiments, the ratio 1s abowt
1:5.33.

(0267} The protein conjugated to the phosphoryicholine-containing polymer and
the unconjugated protein can each be any suitable protein. In some embodiments, the first
protein {e.g., the protemn conjugated to the phosphorylcholine-containing polymer) and the
second protein {(e.g., the protein that 15 not conjugated to a phosphorylcholine-containing
polvmer) have the same activity or function {e.g., bind the same epttope, inhibit the same target,
catalyze the same reaction, etc.). In some embodiments, the first protein {e.g., the protein
conjugated to the phosphorylcholine-contaming polymer) and the second protem {e.g., the
protein that is not conjugated to a phosphoryicholine-containing polymer) are the same protein.
In some embodiments, the first protein {e.g., the protem conjugated to the phosphorylcholime-
containing polymer} and the second protein (e.g., the protein that is not comjugated to a
phosphoryicholine-containing polymer) are at least about 35%, at least about 90%, at least
about 95%, at least about 97%, at least about 98%, at least about 99%, or about 100%, or by a
percentage mn a range defined by any two of the preceding values (e.g., 85-100%, 90-99%, 90~
95%, etc.) identical to each other in amuino 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 protemn {e.g.,

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

{0268} in some embodiments, the first protein {e.g., the protein conjugated o the
phosphorylcholine-containing polymer} has a molecular weight (based on the protein portion)
of about 5 kDa or more, about 10 kDa or more, about 15 kiZa 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 150 kDa or more, about 175 kDa or more, about 200 kD22 or more, about 250 kDa or
more, about 300 kDa or more, or a molecular weight 1n a range defined by any two of the
preceding values {e.g., 30-300 kDa, 100-300 kiDa, 100-200 kDa, 150-250 kDa, etc). In some
embodiments, the first protein {e.g., the protein conjugated to the phosphorylcholine-
containing polymer} has a molecular weight (based on the protein portion) of about 150 kDa.
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 is not  conjugated to a
phosphorylchohne-containing polymer) has a molecular weight of about 50 kDa or more, e.g.,
about 75 kDa or more, about 100 kDa or more, about 125 kDa or more, about 150 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 n a range defined by any two of the preceding values (e.g., 50-
300 kIDa, 100-300 kDa, 100-200 kDa, 150-250 kDa, etc). In some embodiments, the second
protein {e.g., the unconjugated protein or protem that is not conjugated to a phosphoryicholine-
containing polymer) has a molecular weight of about 150 kDa. In some embodiments, the
second protein {e.g, the unconjugated protem or protein that 18 not conjugated to 3
phosphorylcholine-containing polymer) has a molecular weight of about 200 kDa.

{0269} In some embodiments, one or both of the first protein {e.g., the protemn
conjugated to the phosphorylcholine-containing polymer) and the second protemn {e.g., the
unconjugated protein or protein that is not conjugated o a phosphorylcholine-containing
polymer) is a therapeutic protein. In some embodiments, at least one 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 is not conjugated to a phosphorylicholine-

containing polvmer} is a therapeutic protein that is 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 is not conjugated to a phosphorylcholine-containing polymer) s 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 {e.g, the protein conjugated to the
phosphorylcholine-containing polymer} and the second protein {e.g., the unconjugated protein
or protein that s not conjugated to a phosphorylcholine-containing polymer) s a fusion
construct. Any suitable fusion construct can be used 1n 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.

{02701 In some 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 is not conjugated to a phosphorylcholine-containing
polymer) is an anti-VEGF-A antibody, a fusion construct comprising a VEGF Trap fused 1o
the heavy chain of an anti-1L-6 antibody, an anti-IL-6 antihody, a fusion construct comprising
a PDGEFR extraceliular trap fused to the heavy chain of an anti-VEGF-A antibody, a VEGF
trap-Fe fusion protein, an anti-HTRA! antibody, or an anti-complement factor D (CFD)
antibody. In some embodiments, both of the first proten (e.g., the protein conjugated to the
phosphorylcholine-containing polymer) and the second protein {e.g., the unconjugated protein
or protemn that 1s not comjugated to a phosphorylchohne-containing polymer) are an anti-
VEGE-A antibody. In some embodiments, both of the first protemn {e.g., the protein conjugated
to the phosphoryicholine-containing polymer) and the second protein {e.g., the unconjugated
protein or protein that 13 not conjugated to a phosphoryichohne-containing polymer) are a
fusion construct comprising a VEGF Trap fused to the heavy chain of an anti-1L-6 antibody.
In some embodiments, the anti-VEGF-A antthody is a full-length antibody. In some
embodiments, the anti-VEGF-A antibody 15 or includes an anti-VEGF-A Fab fragment. In
some embodiments, the anti-VEGF-A antibody 15 0G1950, e g, as described herein and in US
patent publication no. 2017/0190766, the entirety of which is incorporated herein by reference.
Insome embodiments, the anti-VEGF-A aniitbody is selected from bevacizuomab, ranibizumab,
brolucizumab, or faricimab. In some embodiments, the VEGF trap-Fe fusion protein is

affibercept. In some embodiments, the fusion construct 18 BG2072, ¢.g., as described herein
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and mn US patent publication no. 2019/0270800, the entirety of which is incorporated herein
by reference. In some embodiments, the first protein comprises any one of the amino
sequences of a combination thereof set forth in 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, 0.5 0.6
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 Tables 0.1, 0.2, 0.3, 0.4,
0.5, 0.6 and 0.7, and Figs. 12-17, 54, SSA, and 55B, and the second 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, 0.6
and 0.7, and Figs. 12-17, 54, 55A, and 558, In some embodiments, the first protein comprises
any one of the amino sequences or a combination thereof set forth in SEG 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 NGs: 1-6, 15-133, and 156-161. In
some embodiments, the first protein comprises any one of the aming sequences or a
combination thereof set forth in SEQID NOs: 1-6, 15-133, and 156-161, and the second protein
comprises any one of the amino sequences or a combination thereof set forth 10 SEQ ID NQs:
1-6, 15-133, and 156-161. Insome embodiments, the amino acid sequences of the first protein
and second protein are paired as they are arranged in Tables 0.1,0.2, 03,04, 0.3, 06 and 0.7,
and Figs. 12-17, 34, 5354, and 538).

(0271} In some embodiments, the coujugated and uncomjugated proteins are
antibodies, and one or both antibodies are therapeutic. In some embodiments, one or both
antibodies are the same or vanants of each other, wherein one antibody is conjugated to a
polymer at a cystemne outside a variable region of the antibody and the other protein s
unconjugated. In some embodiments, both antibodies are therapeutic antibodies. In some
embodiments, at least one of the antibodies 15 a therapeutic antibody that 1s FIDA 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 leastone (e.g., 1,2, 3,4, 5, or 6) CDR in the
heavy or light chains that 1s different from each other. In some embodiments, the composition

comprises {a} an antibody conjugate comprising an anti-VEGF-A antibody and a
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phosphoryicholine-containing polymer wherein the polymer 1s covalently bonded io the
antibody at a cysteine outside a variable region of the antibody; and (b) an unconjugated anti-
VEGE-A antibody.

{0272} in some embodiments, the anti-VEGF-A antibody of the antibody conjugate
comprises a light chain and a heavy chain, said heavy chain comprising an Fe region. In some
embodiments, a cysteine of the antibody conjugate is in the Fe region of the heavy chain In
some embodiments, the anti-VEGF-A antibody of the antibody conjugate i1s an
mmunoglobulin G {gG).

{02731 In some embodiments, the anti-VEGF-A antibody heavy chain of the
antibody conjugate or the unconjugated antibody comprises: CDRul: GYDFTHYGMN (SEQ
ID NG 9, CDRu2 WINTYTGEPTYAADFKR (SEQ ID NGO 10), and CDRa3:
YPYYYGTSHWYFDV (SEQ ID NO: 11}, and the anti-VEGF-A light chain of the antibody
conjugate or the unconjugated antibody comprises CDRuE: SASQDISNYLN (SEQ 1D NO:
12), CDRL2: FYSSLHS (SEQ ID NG: 13), and CDRLY: QOQYSTVPWT (SEQ ID NG 14). In
some embodiments, the anti-VEGFA heavy chain sotype of the antibody conjugate or the
unconjugated antibody 1s 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 more mutations refative to the constant domain of human TgGl 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 ammo acid positions {(EU
numbering): E233X, 1.234X, L.235X, GR236X, G237X, A327X, A330X, and P331X wherein
X 1s any natural or unnatural anino acid. In some embodiments, mutations of the antibody
conjugate {and/or unconjugated anttbody) are selected from the group consisting of (EU
numbering): E233P, 1234V, L234A, L2354, G237A, A327(G, A3305, and P331S. In some
embodiments, mutations of the antibody conjugate {and/or unconjugated antibody) comprise:
12344, L2354, and G237A (EU numbering). In some embodiments, the cysteine of the
antibody conjugate {and/or unconjugated antibody} is in the anti-VEGF-A antibody heavy
chain and 15 Q347C (EU numbering} or L443C (EU numbering).

{02754 In some embodiments, the sequence of the anti-VEGF-A antibody heavy

chain of the antibody conjugate or the uncomjugated antibody 1s SEQ ID NG: T {(with or without
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the C-terminal lysine} and the sequence of the ant-VEGF-A light chain of the antibody
conjugate or the unconjugated antibody 1s SEGQ 1D NG: 2. Insome 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 feast 98Y%, at
least 99%, or about 100%, or a percentage in a range defined by any two of the preceding
vahies {e.g., 80-100%, 85-95%, 90-97%, etc.} identical to SEQ I NO: 1, and the sequence of
the anti-VEGF-A light chain of the antibody conjugate or the unconjugated antibody is at least
&%, at least 8594, 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 precedmg values (e.g., §0-1060%,
85-95%, 90-97%, etc.} identical to SEQ ID NO: 2. In some embodiments, the cysteine of the
antibody conjugate or the unconjugated antibody is L443C (EU numbering).

{0276} 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 isoelectric point.

{62771 In some embodiments, a composition comprising a first antibody and a
second aotibody 1s provided. The first antibody s conjugated to a phosphorylcholine-
containing polymer, wherein the polymer 1s covalently bonded to the first anubody at a
cysteine outside a variable region of the first antibody; wherein the second antibody 1s not
conjugated to the phosphoryicholine-containing polyrer.

[0278] In some embodimenis, the first antibody comprises CDBRul:
GYDFTHYGMN (SEQ ID NO: 9), CDRu2: WINTYTGEPTYAADFKR (SEQ ID NO: 10},
and CDORu3: YPYYYGTSHWYFDVY (SEQ ID NO: 11), CDBRu: SASQDISNYLN (REQ ID
NG: 123, CDRL2: FTSSLHS (SEQ [P NO: 13}, and CDRu3: QQYSTVPWT (8EQ ID NO:
14}, In some embodiments, mutations of the first antibody are to one or more of the following
amine actd positions (EU numbenng): E233X) L234X, 1.235X, (236X, G237X, A327X,
A330X, and P331X wherein 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, 1234V, L234A, L235A, (3237A, A327(G, A3308, and P3318. In some embodiments,
the following mutations of the first antibody: £234A, L235A, and G237A (EU numbering}. In
some embodiments, the cysteine of the first antibody is in the anti-VEGF-A antibody heavy

chain and is Q347C (EU numbering} or L443C {EU numbering}. In some embodiments, the
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sequence of the anti-VEGE-A antibody heavy chain of the first antibody 1s SEQ 1D NO: 1
{with or without the C-terminal lysine} and the sequence of the anti-VEGF-A light chain of the
first antibody is SEQ ID NO: 2. Any or all the foregoing embodiments in this paragraph could
apply to the second antibody. OG1950 denotes an anti-VEGF-A antibody having a heavy
chain of SEQ 1D NO:1 (with or without the C-terminal lysine) and a light chaim of SEQ 1D
NG: 2.

{02791 In some embodiments, the cysteine of the first antibody is L443C (EU
numbering).

{02801 In some embodiments, the first and second antibody have the same CDRs
{1,2,3, 4,5, or all 6}, same VH, VL, same VH and same VL, and/or same HC and LC, with
the only difference being one is conjugated to a polymer and cne 8 not conjugated to the
polymer.

(02811 In some 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 protemn or protein that 1s not conjugated to a phosphorylcholine-containing
polyvmer} 18 an anti-complement factor D {CFD) antibody. In some embodiments, the anti-CFD
antibody includes a heavy chain having any 3 of the heavy chain CDRs m any one of SEQ 1D
NOs: 15-47, and a hght chain having any 3 of the hight chain CDRs in any one of SEQ 1D NOs:
48-80C. In some embodiments, the anti-CFD antibody includes a heavy chain having any 3 of
the heavy cham CDRs i any one of SEQ ID NQOs: 15-47, and a hight chain having any 3 of the
light chain CDRs m any one of SEQ ID NQs: 48-80, as they are paired in Table 0.1, Insome
embodiments, the anti-CFD antibody nclades a heavy chamn 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., B0-100%, 85-95%, 90-97%, etc.} identical to any one of SEQ I NOs: 15-47, and
a light chain variable region having an ammno 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 any one of SEG D NOs: 48-80. 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 feast 90%, at least 95%, at least 97%, at least 98%, at least 99%, or about 100%, or a
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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 ID NGs: 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 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 ID NOs:

48-80, as they are paired in Table 0.1.

Table 0.1
mAb Heavy Chain Light Chain

KO8z § EVKLVESEGGLVQPGSSMKELSCTASGETES BIQMTQSPASLSASVGETVTITCRASENIHSY
DYYMAWVROQVPEKGLEWVONINYDGSSTY | LAWYQOKQOGEKSPOLIVYNTRTLAEGVPSRE
YIDSLKSRFIISRDSABNILY LOMSSLEKSEDT | SGSGSGTQFSLKINSLOPEDFGSYYCQHHEY G
ATYFCARGEDFYLYAMBDYWGQGTSVTVSS | IPPTFGGGTKLEIK (SEQ D NG 48)

(SEQ ID NG 15)

RKCB893 | EVQLQOSRPELVEPGASVEIFCKASGYTET DYVLMTQTPLSLEVSLGEQASISCRSSQTIVHS
DBYYMNWMRORHGETLEWIGBINENNGDPS | NGDIYLEWYLQGKPGOSPNLLIYKVSNRFSG
YNQKFEDEATLTVDKSSSTASMELRSLTSD | VPDRESGSGSGTDRTLKISRVEARDLGVYYC
DSAVYYCAREGPSFAYWGOQGTLVTVSA FQGSHYVPPTRGGGTRLEIK (SEQ ID NO: 49)
(SEQ ID NO: 16)

KCD#85 | EVQLOQSGPELVKPGASVKISCKASGYTET DYLMTOQTPLSLEVSLGDQASISCRSSQSIVIS
DBHYMNWYKQSHGKSLEWIGDINPNNGGTS | NGBIVIEWYLOKPGOSPRLIIVEVSNRISG
CNQEKFREGKATLTVDEKSSSTAYMELRSLYTSG | VPDRESGSGSGTDRFTLKISRVEAEDLGVYYC
DSAVYYCTREGASEAFWGQCGTLVTIVSA EQGSHVEVIFGAGTKLELE (8EQ ID NO: 30y
(SEQIDNO: 1T

KCB#ge | QIQLVOSGPELKKPGETVRISCKASGYIFRN | BYLMTOQTPLSLPVSLGDQASISURSSLIEHY
YGMNWVEQGPGKGLEKWMGWINTYTGED DONTYLEWYLQKPGQSPRKLLIVEKVSNRESG
TYADDFKGRFAFSLETSASTAYLQISNLENE | VPDRFSGSGSGTDFTLKISRVEADDLGYYY(
DTATYFOVRBGPGEAYWGOGTLYTIVSA FOQGSHVPVTRGAGYNLELK (SEQ 1D NO: 31)
(SEQIDNO: 18)

KCDR81¢ | EVLLOQQSGPELVRKPGASVKIPCKASGYTETD | QIVLTQSPAIMSVSPGERKVTLTOSASISVESS
YDMDWYROQSHGKSLEWIGHINENNGGTIY | YLYWYOQREKPGSSPKLWIVSTSNLASGVPAR
NQEFRKGKATLTVBKSSSTAYMELRSLUTSED | FSGSGSGTSYSLTISSMEAEDAASYFCHOWS
TAVYYCGTGREFAYWGHGTLVTVSA (SEQ ID | SYPPITFGAGTKLELK (SEQID NO: 523
NO: 19

KCP823 | EVLLOQQOSGPELVKPGASVKIPCKASGYTHTE | QIVLTQSPAFMSASPGEKVTLYUSASSSVESS
YNIDWVKQSHBGKSLEWIGDINPRNGGINYN | YEYWYQOQKPGSSPKLWIYSTSNEASGYPGR
QKFEGKATUTVDKSSSTAYMELRSLTSEDT | FSGSGSGTSYSLTISSMEAEDAASYFCHOQWT

SYPPIFGAGTELELK (SEQ ID NG 53)
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AVYYOGTGDY AYWGOGTLVIVSA (SEQ 1D
NO: 20)

KCD836

EVQLOOSGPELVEKPGASMKISCKASGYSFT
GYTMTWVRKOSHCENLEWIGLINPYNGGTN
YNQKFKGRATFTYDRESSSTAYMELLSLTSE
DSAVYYCARRBRHYGSSWDYWGQGTTLTVSS
(SEQ ID NG 21)

BIKLTOSPSSMYASLGERVTITCKASQDRINT
YISWEFQOKPGKSPKTLUIVRANRLVDGVPSR
FSGRGSGOQDYSLTISSLEYEEMGIYYCLOY R
EFPYIRGGGTRLEIK (SEQ ID NO: 34}

KCD040

EVQLOQOSGATNLYVEPCASVEILSCTASDINIK
BI¥YMHWVYMQORPEQGLEWIGKIDEANGNTE
FDPKFQGEATITADTSSNTAYLQLTSLTSED
TAVYYCTRAMDYWGQGTSVTVSS (SEQ 1D

NO:22)

QIVLTOSPAIMSASPGERKVTMTCSAGSSYRY
MYWYQOQEPGSSPRVLIVDISNLASGVEVRY

NYPYTFCGOTELRIK (SEQ I3 NO: 55)

KCB#42

EVQLOQSGAELVEPGASVRLSCTASGINIK
HTYIBWVSQRPEQGLEWIGKIDPANGNTKY
DPKFOGKATITADTSSNTAYLQUSSLTSERT
AVYYOVNAMEYWGQGTSVIVSS  (SEQ D
NO: 23

QSVLTQSPAIMSASPGERVIMTCSANSSYSD
MYWFQORPGSSPRLLIYDTSNLASGVPVRES
GOGRGTSYSLTISRMEAEDAATYYCQOWST
YPWITFGGGTELEIK (SEQ I NO: 56)

KCB$44

EVQLQQSCAELVKPGASVRLSCTASGFNIK
HIYMHWVSQRPERGLEWIGKIDPANGNTK
VDPKFQGKATITADTSSNTV YLOLSSLTSED
TAVYYCLNAMEYWGQGTSYTVSS (35Q ID
NO: 24)

QSVLTOSPAIMSASPGERVTMTCSANSSYSD
MYWYQQRPGSSPRLLIVBTISNLASGVPVRY
SGSGSGTSYSLTISRMEAEDAATYYCQOQWS
TYPWIFGGGTRLEIK (SEQ ID NO: 57)

KCDg47

EVQLQQSGALFVKPGASVRLSCTASGENIK
DTYMHWVKGRPEQGLEWIGRIBPANGYTK
DDPRKFOQGKATITADTSSKRTAYLQLSSLTSED
TAVYYCASAMBDYWGQOGTSVTVSS (SEQ ID
NO: 25y

QIVLTQSPAVMSASPGEKVAMTUSASSSVEY
MYWYQOKPGSSPRLLIYDISNEASGVPVRY
SGEGSGTSYSLTISRMEAEDAATYYCQOWS
TYPFEFGSGTRLEIK (SEQ ID NO: 58)

KCDo48

EVQLOOSGADLYKPGASVRELSCTASGENIK
ATYMHWVRORPEKGLEWIGRIDPANGHTI
YDPORQGKATITSDTSSNTAYLQLNSLTSED
TAVYYCAEBAMBYWGOQGTSVIVSS (SEQ 1D
NO: 26)

QIVLTOSPAIMSASPGEKVTLTUSATSSYSY
MYWYQOQKPGSSPRLLIYDISNLASGVPVRF
SGEGSGTSYSLTISRMEAEBDATYYCQQWS
NYPFYFGGGTRLEIK (SEQ [ NO: 59)

KCDO7¢

EIQLQOTGPELVKPGASVKISCKASGYSFTD
YIILWVEQSHOKSLEWIGNNPYYDYTSYNL
KFKGRATLTVDKSSSTAYMOLNSLTSEDSA
VYYCARSDGYYGGDYWGOGTSVIVES (SEG
1D NG 2T)

DIVMTOSHKFMSTSVGDRVSITCKASQDVEG
TAVAWYQQKPGOSPKLLIYIASTRHTGYP
BRETGSGSGTDFTLTINNVOSEDLADYFCQO
YSSYPWITFGGGTTLEIR (SEQ 1D NO: 60)

KCB181

QVOLOOQPGARLYRPGTSVKLSCKASGYTEFY
SYWMHWVKQRPGOGLEWIGVIDPSDSYEN
YNQEKFKGKATLUTVDTSSSTAYMQLSSLTSE

BIOMTQTTSSLSASLGDRVTISCRASQIISNY
ENWYQOEKPDGTVKLLIYYPSRLHSGYPSRE
SCSCSCTDYSLTISNLEQEDFATYFCQQGNT
LEPYTVGGGTKLEIK (BEQID NO: 61)
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DBSAVYYCGRNGYRGSMBYWLGQGTSVTVSS
(SEQ ID NG 28)

KCp1g2

QVOLOQPGAELVRPGTSVKLSCKASGYTHY
SYWMHBWVKQRPGOGLEWIGVIDPSDSYTN
YNQKFKGRATLTVDTSSSTAYMQLSSLTSE
DBSAVYYCARNGYDGSMDYWGQGTSVIVSS
(SEQ ID NG: 29)

EIQOMTQTTSSLSASLGDRVTISCRASOBISNY
LNWYQOKPDCTVELLIYYPSRLHSGVPSRF
SGSGRGTDYSLTISNLEQEDFATYFCOQGNE
LEEYIVGGGTRLEIK (SEQ D NO: 62)

KCB193

QVOLQQPGAFLYRPGTSVKLSCKASGYTFT
SYWMHWVKORPGOGLEWIGVIDPSDSYTK
YNQKFRDKATLTVETSSSTAYMQLSSLTSE
DSAVYYCACNGYDGSMDYWGOGTSVIVES
(SEQ ID NO: 30)

BIQMTQTTSSLSASLGDRVTISCRASQINISNS
LNWYQOKPDGTVELLIYYTSRLIHSRVPSEK

LEPYTHGCGOGTRLEIK (SEQID NO: 63)

KCB184

OVOLGOPGAELVRPGTSYKLSCRASGY TFY
SYWMBWVKORPGOGLEWIGVIDPSDSYTY
YNQKFKGKATUTVDTSSSTAYMOQLSSLTSE

DSAVYYCARNGYDGAMDYWGOGTSVTVSS
(SEQ 1D NO: 31)

EIQMTQTTSSLSASLGDRVTISCRASDIMSNY
LNWYQOEPDGTVKLLIVYPSREHSGVPSRE
SGCSGSGTDYSLTISNLEQEDFATYFCQQGNT
LPYTFGGGTKLEIK (SEQ 1D NO: 64)

KCB11s

EVQLOOQSGPELVEPGASVEISCEANFGYTHT
DYYKNWMRQRHGESLEWIGDINPNSGDAN

BYVLMTQTPLSLPVSLGDOQASISCRSSQTIVHS
NGTYLEWYLQEPGQOSPNLLIVEYSNRESG

YROEFKGKATLTVDESSSTAYMELRSLTSE
DSAVYYCAREGPSFAYWGHGTLVTVSA
(SEQ 1D NO: 32)

VPRRFSGSGSGTDFTLRKISRVEAEDLGIYYC
FOGSHVPPTFGGGTKLEIK (SEQ ID NO: 65)

KOs

EVQLQOSGPELVEPGASVEISCKASGYTFT
BYYINWMRORHGESLEWIGDINENTGDTS

DVLMTUQTPLSLPYSLGDOQASISCRISQTIVHS
NGUTY LEWYLOEPGQOSPNLLIYVEVSNRESG

YNQEFRVKATLTVDKSSGTAYMGLRSLTSE
DSAVYYOTREGPSFAYWGQGTLYTVSA
(SEQ 1D NC: 33)

VPDRFSGSGSGTDFTLEKISRVEAEDLGVYYC
FQOGSHVPETFGOGGTTLEIN (SEQ I NO: 66)

KCpiz1

EVQLOQSGPELVEPGASVEKISCKASGYTFT
DYYENWMRORHGESLEWIGDINENNGDTS

BYVLMTQTPLSLPYSLGIDMASISCRSNQTIVH
SNGRTYLEWVYLOQKPCGQSPNLLIVEVSNRES

YNQKIRGKATLTVDESSSTAVMELRSLTSE
DSAVYYCUAREGPSFAYWGQGTLVTVSA
(SEQ ID NO: 34)

CGVPDRFSGSGSGTDFTLRISRYEAEDLGVYY
CHOGSHYPPTFGGETRLEIK (SEQ [ NO: 67)

K122

EVQLQOSGPELVKPGASVKISCKASGYTET
BYYENWMRORHGESLEWIGDINDNNGDAN

DVLMTOQTPLSLEFVSLGDQASISCRSSQTIVIIS

YNQKFKGKATLTVDKSSSTAY MELRSLTSE
DSAVYFCAREGPSFAYWGHGTLYTVSA
(SEQ D NO: 35)

NGBTYLEWYLOKPGOSPNLELIYKVSNRFSG
VPDRESGSGSGTDRFTLKISRVEAEDBLGVYYC
FOQGSHVPPTRGGGTRELEIK (SEQ ID NO: 68)

KCB123

EVHLQQSGPELVKPGASVKISCKASGYTET
BYYKNWMRQRHGESLEWIGDINPNNGGEN

BYLMTQTPLSLEVSLGDQASISCRSSQTIVIHS
NGBIYLEWYLQKPGOSPNLLIY KVENRFSG

YNQEKFKGKATLUTVDKSSSTAYMELRSLTSE

VPDRFSGSGSGTRFTLKISRVEARDLGVYYC
FQGSUVPPTFGGGTRKLEIK (SEQ 13 NO: 69)
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DSAVYYCAREGPSFAYWGQGTLYTVSA
(SEQ ID NG 36)

KCD124

EVQLOOQSGPELVKPGASVKISCKASGYTFT
DHYMNWVYKQSHGRKSLEWIGDINENNGGTS

BYVLMTOQTPLSLPVSLGDOQASISCRSSOSIVHS
NGODTYLEWYLQKPGOSPELLIVEKVINRESG

YNQKFKGERATLTVDKSSSTAYMELRSLYTSG
DSAVYYCUTREGASFAFWGQGTLYTVSA
(SEQ IDNG: 37)

VPDRESGSGSGTDFTLKISRVEAEDLGVYYC
FOGSHVPLIFGAGTRLELK (SEQ [DNO: 70)

KCB13d

QVOLOQOSCPERLVEPCASVEISCEKASAYTYET
BYYINWVEQRPGQGPEWIGWIEPGONSTYS
NEKFEVKATLTVDESSSTAYMLLSSLTSEDS
AVYFCARLGYFGSSYHALDBYWGOQGTSVIVS
S (SEQ 1D NG: 38)

BIQMTQOSPASLSVSVGETVTITCRASENIYVSH
LAWFQOQEQGKSPRLLVYSATNLPDGVPSRKE

TPWIFGGGTKLEIK (SEQIDNO: 71)

KCB136

EVQLOOSVAELYRPGASVKLSCSASGENIKYX
TYMHWVYNQRPEQGLEWIGRIBPANGITKY
APNFOQCKATITADTSSNTAYLQLSNLTSEDT
AIZWYCTRAMBYWGQGTSVIVES (BEQ ID NO:

39)

QIVLTOSPAIMSASPGERYTMTCSASSSVSY
MYWYQORPGSSPRLLIYDISNLASGVPVRES
GRGRGTSYSLTISRMEAEDAATYYCQOWRT
YPWITFGGGTELEIK (SEQ I NO: 72)

KCB2og

EVQLOOUSGPELVEPGASVKISCEASGYTFTS
YYKNWMRORHGESLEWIGDINPNSGDTAY

BYVLMTQTPLSLPVSLGDOVSISCRSSQTIVHS
NGTYLEWYLQEPGQOSPNLLIVEYSNRESG

NOKFKGEKATLTVDRSSSTAYMELRSLTSED
SAVY YCAREGPSFAYWOGQGTLVIVSA (8EQ
D NQ: 40)

VPRRFSGSGSGTDFTLEKISRVEAEDLGVY YT
FOGSHVPPTFGGGTKLEIK (SEQ ID NO: 73)

KCD2e8

EVQLOOSVARLVRPGASVELSCTVSGENIK
NIYMHWVKGRPEQGLEWIGRIBPANGDTT
YAPKFQGEATITADTSSNSAYLHLSRLTSED
TAIYYCSLYDYDRGYWCQCTTLTVSS (BEQ ID

NO: 4D

EIVLTOSPALMAASPGERVTITCSYSESISSSS
LHWYRQKSGTSPKPWIVGISHEASGVPVRY
SGEGSGTSYSLTISSMEAFDAATYYCQOWD
TYPWIFGCOGTRLEIK (SEQ ID NO: 74)

KCD214

EVQLOOQSVAEFVRPGASVRELSCTASGEFNIKN
TYMBWVRKQRPEQGLEWIGRIDPANGNTEY
APKFQGKRKATITADTSSNTAY LQLSSLTSEDT
AWYCALYBYBGYWGQGTTLTVSS (8EQ ID
NO: 42)

EIVLTOSPALMAASPGERVTITCRVSSSISSSS
LRWYQOQKSGTSPKPWIYGISNLASGYPYRF
SGESRSGTRVSLTISSMEAEDAATYYCQQOWSD
YPWIFGGGTKLEIK (BEQ 1D NO: 75)

KCD226

OVOLQQSGALLMEPGASYELSCKATGYTE
TGYWIEWVKQORPGHGLEWIGELLPGSDSN
NYNEKFKGKATFTADTSSNTAYMOQLSSLTT
EDSAIYYCARDYSNYWYFDVWGTGTTIVIVS
& (SEQ ID NO- 43)

BIQMTQTTSSLSASLGDRVTISCRASQDISNY.
LNWYQOKPDGTVELLIVYTSNLHSGYPSRY
SGSGSGTDYSLTISNLEQEDIATYFCQODISKE

HBRYFGGGTELEIK (SEQ ID NO: 76)

KCB224

QVOLKESGPGLVAPSQSLSITCTVSGESLTS
YGVBWIRDSPGEGLEWLGVIWGVGEINYN
SALKSRLSISKDNSKSQVFLEMNSLOTDRTA

BIOMTQTTSSLSASLGDRVTISCRASQVISNY
ENWYQOKPDGTVKLLIYYTSRIHSGYPSRY
SCSCSCTDYSLTISNLEPEBIATYYCQQYSK
LEPYTVGSGTKLEIK (SEQ ID NGO T77)
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MYVCARSYDGSYWYFDYVWGTGTTIVEVSS
(SEQ ID NO: 44)

119 TAF | EVOLVESGGGLYOPGGSLRLSCAASGYTHT | DIQLTQSPSSLSASVGDRY TITURSSQTIVHS
DYVYMNWYRQAPGKGLEWIGDINPNTGDTS | NGDTYLEWYQQKPGKAPNLLIVKVSNRESG
YNADFKREFTFSLDTSKSTAVLOMNSLEAE | VPSRFSGSGSGTDFTLTISSLQPEDFATYYCE
DTAVYYCTREGPSFAYWGQGTLYTVSS QGSHYPPTFGOGTRYEIK (SEQ ID NO: 78)
(3EQ ID NO: 45)

119 TAF | EVQLVESGGGLVQPGGSLRESCAASGYTET | DIQMTOQSPSSLSASVGDRVTITCRSSQTIVHS

Germ DBYYMSWYRQAPGKGLEWIGBINPNTGDTS | NGDTYLEWYQOKPGEAPNLLIYEVSNRFSG
YNADSVKGRFTISRDNSKNTLYLQMNSLRA | VPSRESGSGSGTDFTLTISSLQPEDFATYYCE
EDTAVYYCTREGPSFAYWGQGTLVTVSS QGSHVPPTFGQGTKVEIK (3EQ ID NO: 79)
(SEQ ID NO: 46)

119 Hu | EVEKPGASVKVSCRASGYTFTDY YMHWYVR | DVVMTQSPLSLPVTLGQPASISCRSSQTIVHS

man QAPGQGLEWIGDINPNTGDTSYNQKFQGRY | NGDTYLEWFQORPGQSPNLLIYVKVSNRFSG

Germ TSTRDTSISTAYMELSRLRSDDTVVVYYCTRE | VPDRFSGSGSGTDFTLKISRVEAEDVGYYYC
GPSFAYWGQGTLVTVSS (SEQ I NO: 47) FQOSHVPPTFGGGTKVEIK (SEQ 1D NO: 80)

{02821 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
5%, 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 1D
NGO: 129 {or a heavy chan variable region thereof), and a light chain variable region having an
amino acid sequence at teast 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 SEQ ID NG: 130 {or a
light chain variable region thereof). In some embodiments, the anti-CFD antibody heavy chain
mcludes the sequence of SEQ ID NG: 129 (with or without the C-termunal lysing). In some
embodiments, the CFD antibody hght chain can comprise the sequence of SEQ 1D NO: 138
[0283] In some 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 proten that is not comjugated to a phosphorylcholine-contaming
polymer) is an anti-IL-6 antibody. In some embodiments, the anti-IL-6 antibody inclades a
heavy chain having any 3 of the heavy chain CDRs in any one of SEQ ID NQOs: 81-89, and &
light chain having any 3 of the light chain CDRs in any one of 1D NQGs: 90-92. In some

embodiments, the anti-IL-6 antibody includes a heavy chain variable region having an amino
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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 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 NQOs: 81-89, and
a light chain 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 in
a range defined by any two of the preceding values (e g., 80-100%, 85-95%, 90-97%, eic.}

identical to any one of SEQ 1D NQOs: 90-92.

Table 0.2

D | Sequence

| EVQLVESGGGLVOPGGSLRLSCAASGETFSPEAISWVROAPGKGLEWVAKISPCGESWTYYSDTVTDRFTFSLOTSKSTAYLOGMNS

T EVQLVESGGALVQPGGSLRLSCAASGETESPFAWSWVROAPGKGLEWYAKISP GGSW TYYSDTYIDRFTFSLDTSKSTAYLOM
NSLRAEDTAVYYCARQLWGYYALDYWGQGTLVTVSS (SECL D NO: 82}

e | EVOLVESGGGLYOPGGSLRLSCAASGETFSPFAMHWYROAPGKGLEWVAKISPGGSWTYYSDTVT DRFTESLDTSKSTAYLOM
NSLRAEDTAVYYCARQAWGYYALDIWGQGTLVTVSS {SEG 1D NO: 83)

o | EVOLVESGGGLVGPGGSLRLSCAASGETESPFANMHWYRQAPGKGLEWYAKISPGGSWTYYSDTYTDRETESLDTSKSTAVLGM
NSLRAEDTAVYYCARQSWGYYALDIWGQGTLYTVSS (SEQ 1D NO: 84)

e | EVOLVESGGGLVQPGGSLRLSCAASGETESPFAMEWYROAPGKGLEWYAKISPGGSWTYYSDTVTBRFTFSLOTSKSTAYLOM
NSLRAEDTAVYYCARQGWGYYALDIWGQGTLYTYSS {SEQ iD NO: 85)

hd | EVOLVESGGGLVOPGGSLRLSCAASGETESPFAMHWYRQAPGKGLEWYAKISPGGSWTYYSDTVTDRFTFSLDTSKSTAYLGM
NSLRAEDTAVYYCARGTWEYYALDIWGQGTLYTVSS {(SEQ 1D NO: 86)

fie | EVOQLVESGGGLYQPGGSLRLSCAASGETESFFAMEWYROAPGKGLEWYAKISPGGSWTYYSDTVTRRFTFSLOTSKSTAYLOM
NSLRAEDTAVYYCAR IWGQGTLYTYSS (SEQLID NO: 87)

B | EVOLVESGGGLYOPGGSLRLSCAASGETFSPEAMHWYROAPGKGLEWVAKISPGGSWTYYSDTVT DRFTESLDTSKSTAYLAGM
NSLRAEDTAVYYCARQOWGYYALDIWGQGTLYTYSS (SEQ 1D NO: 88)

g | EVOLVESGGGLVQPGGSLRLSCAASGETESPFANMHWYRQAPGKGLEWYAKISPGGSWTYYSDTYTDRFTFSLDTSKSTAYLOM
NSLRAEDTAVYYCARQIW GYYALDIW GGG TLYTVSS {SEQLID NO: 89}

£

Table 0.3

i | Seguence

[H BIOLTOSPSSLSASYGDRVTITCSASISVSYLYWYQQKPGKAPKLLIYD DS SLASGVPSRFSGSGSSTOFTLTISSLQPEDFATYYCQG
WSGYRYTFGQGTKVEIK{SEQ 1D NO: 90}
v DIQLTOSPSSLSASVGDRVTITCSASISVSYLYWYQOKPGKAPKLLIYDASSLASGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQO
WEGYPYTFGOGTKVEIK {SEQ 1D NO: 91}

WSGYRYTFGQGTKVEIK (SEQ 1D NO: 92}

{0284} In some embodiments, one or both of the fust protein {e.g., the proten
conjugated to the phosphorylcholine-contaming polymer) and the second protem {e.g., the

unconjugated protein or protein that is not comjugated to a phosphorylcholine-containing
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polvmer} is a fusion construct comprising 3 VEGF Trap fused to the heavy chain of an anti-
{1.-6 antibody. In some embodiments, the fusion construct inchudes 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 vanable 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 light chain CDRs) i 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%, ete.) identical to a heavy chain variable region in any
one of SEQ ID NQOs: 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121,
123, 125, and 127, and a light chain vatiable region having an amino acid sequence at least
8(3%%, at least 85%, at least 90%, at feast 95%, at least 97%, at least 98%, at feast 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%, eic.) 1dentical to a hight chan variable region in any one of SEQ ID 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 inclades a heavy chain vanable region having an
amino acid sequence at least 30%, 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%, etc.} identical to a heavy chain variable
region in any one of SECQID N(s: 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 chain variable region in any one of SEQ ID
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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, In some embodiments, the fusion construct includes a
heavy chain having any 3 of the heavy chain CDRs i 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
having any 3 of the light chain CDRs mn any one of 1D 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 inchudes a heavy chain having any 3 of the heavy chain CORs in any ong 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 having any 3 of the light chain CDRs in any one of SEQ 1D 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. 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
1D NOs: 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, and
127, and a hght chain variable region having an ammo 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 i a range defined by any two of the preceding values {e.g., 80-100%, 85-95%, 90-
97%, ete.) wdentical to any oune 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
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 i a range defined by any two of the preceding values {e.g., 30-100%, 85-95%, 90-
97%, etc.} identical 1o any one of 8EQ D N(s: 93, 95, 97, 99, 101, 103, 105, 107, 109, 111,
113, 115, 117, 119, 121, 123, 125, and 127, and a hight chamn 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%, ete.) tdentical to 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 feast 85%, at least 90%, at least
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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 heavy
chain variable region 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 heavy chain CDRs of the 3 heavy cham CDRs
in the any one of SEQ ID NQOs: 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117,
119, 121, 123, 125, and 127, and a light chamn 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 chain variable region in 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, and light chain CDRs of the 3 light chain CDRs in the any one of ID NOs: 94, 96, 9%,
100,102,104, 106, 108, 110, 112, 114, 116, 118, 120, 122 124, 126, and 128, where the SEQ
ID NQOs 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 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 ID NGs: 93, 95, 97, 99, 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 baving an amuno 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 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 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 consiruct includes a heavy chamn having an amino acid sequence of
any one of SEQ 1D NGs: 93, 95,97, 99, 101, 103, 105, 107, 109, 111, 113, 115,117, 119, 121,
123, 125, and 127 {each with or without the C-terminal lysine), and 2 light chain having an
aming acid sequence of any one of SEQ 12 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,

Table 0.4

ID | Heavy chain Light chain

A SOTGRPEVEMYSEIPEHHMTEGRELVIPCRVTSPNITVTLKK | DIGLTOSPSSLSASVGDRVTITCSASISYSYLYWYQOKPGKAP
FPLDTLIPDGKREWDSRKGFHSNATYKEIGLLTCEATVNGH | KLLIYDDSSLASGVFSRFSGSGSGTDFTLTISSLOPEDFATYYC
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LYKTRYLTHRQTNTHDVVLSPSHGIELSVGEKLVINCTARTE
ENVGIDFNWEYPSSKHOHKKLYNRDLKTQSGSEMKKFLST
LTIDGVTRSDOGLYTCABSSGLMTKKNSTEVRVHEKGGGG
SGGGGSEVOLVESGGGLVOPGGSLRISCAASGETESPRAIS
WVROAPGKGLEWYAKISPGGSWTYYSDTVYTDRFTFSLDTS
KSTAYLOMNSLRAEDTAVYYCARQLWGYYALDVWGQGTL
VTVSSASTHGRSYFPLAFSSKSTSGGTAALGCLVKDYFPEPYT
VEWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVRSSSLGTAT
YICNVNHKPSNTKVDRKVEPKSCDKTHYCPPCPAPEAAGAR
SVFLFPPEPKOTLMISRTPEVTCYVVDVSHEDPEVKFNWYY
DGVEVHNAKTKPREEQYNSTYRVVSVETVIHODWLINGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
OVSLTCLVKGRYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SFFLYSKETVDKSRWOQQGNVFSCSVIVHEALHNHYTQKSLEC
SPGK {SEQ ID NO: 93)

QOWSGYRYTFGQGTKVEIKRTVAAPSYFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALOSGNSOESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPYTKSENRG
EC {SEQLID NO: 94}

SDTGRPFVEMYSEIPEHHMTEGRELVIPCRVTSPNITVTLKK
FPLDTLIPDGKREWDSRKGFUSNATYEEIGLLTCEATYNGH
LYKTNYLTHROTNTHDVVLSPSHGIELSVGEKLVLNCTARTE
LNV GIDENWEYPS SKHOHEKLYNRDLKTQSGSEMKKFLST
LTIDGYTRSDOGLY TCAASSGLIMTKKNSTRVRVHEK GG GG
SGGGESEVOLVESGGGLYOPGGSLRISCAASGETESPRALS
WVROAPGKGLEWVAKISPGGSWTYYSDTVIDRFTFSLDTS
KSTAYLOMNSLRAEDTAVYYCARGLWGYYALDVWGOGTL
VTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYEPEPYT
VSWNSGALTSGVHTFPAVLASSGLYSLSSWVTVPSSSLGTQT
YICNVNHEPSNTKVDKKVEPKSCDKTHTCPPCPAPEAAGAR
SYFLFPPKPKDTLMISRTPEVTCVYVDVSHEDPEVKFNWYY
DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWINGKEY
KCKVSNKALPAPIEKTISKAKGQPREPOVYTLPPSREEMTKN
QVSLTCLVKGFYESDIAVEWESNGQPENNYKTTPEVLDSDG
SFFLYSKLTVDKSRWOQQGNVFSCSYMHEALHNHYTOKSLSC
SPGK {SEQ D NO: 95}

DICLTCGSPSSLSASVGDRVTITCSASISVAYLYWYOOKPGKAP
KLLIYDASSLASGVPSRFSGSGSGTRFTLTISSLQPEDFATYYC
QOWSEYPYTFGOGTKVEIKRTVAARSYFIFPPSDEQLKSGT
ASYVCLLNNFYPREAKVOWKYDNALOSGNSOESYTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPVTKSENRG
EC {SEQ D NO: 96}

SDTGRPFVEMYSEIPEHHMTEGRELVIPCRVTSPNITYTLKK
FRLOTLIPDGKRIWDSRKGFISNATYKEIGLLTCEATVNGH
LYKTNYLTHROTNTHOVVLSPSHGIELSVGEKLVENCTARTE
LNVGIDFNWEYPSSKHOHKKLVNARDLKTOSGSEMKKFLST
LTIDGVTRSDOQGLYTCAASSGLMTKKNSTFVRVHEK GG GG
SGGGGSEVQIVESGGGLVOPGGSLRISCAASGETESPEAIS
WYROAPGKGLEWVAKISPGOSWTYYSDTVIDRFTFSLDTS
KSTAYLOMNSLRAEDTAVYYCARGLWGYYALDVWGOGTL
VTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVEDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTAT
YICNVNHEPSNTKVOKKVEPKSCDKTHTCPPCPAPEAAGAP
SVFLFPPRKPKDTLMISRTPEVTCVVVOVSHEDPEVRKFNWYV
DGVEVHNAKTKPREEQYNSTYRVVSVETVIHQDWILNGKEY
KCKVENKALPAPIERTISKAKGOPREPQVYTLPPSREEMTKN
QVSLTCLVKGRYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SFFLYSKLTVOKSRWQQOGNVFSCSVMHEALHNHYTQKSLSC
SPGK {SECQ 1D NO: 87}

OOWSGYPYTFGOGTKVEIKRTVAAPSYEIFPPSDEGLKSGT
ASVVCLLNNFYPREAKVOWKVDNALQSGNSQESY 5K
BSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSF
EC {SEQID NO: 98}

NRG

SDTGRPFVEMYSEIPEHHMTEGRELVIPCRVTSPNITVTLEK
FRLDTUIPDGKRINVDSREGFIISNATYKEIGLLTCEATYNGH
LYKTNYLTHROTNTHDVVLSPSHGIELSVGEKLVINCTARTE
LNV GIDFNWEYPSSKHQHKKLVNRDLKTQSGSEMEKKFLST
LTIDGVTRSDOQGLYTCAASSGLMTKENSTFVRVHEKGGGG

DIQLTQSPSSLSASYGDRVTITCSASISVSYLYWYQQKPGKAFP
KLLIYDDSSLASGVPSRFSGSGSGTOFTLTISSLQPEDFATYYC
DOWSGYPYTFGOQGTKVEIKRTVAAPSVFIFPPSDEQLIGSGT

ASVVCLLNNFYPREAKVOQWEKVDNALQSGNSQESVTEQDSK
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SGEGGSEVQLVESGGHRLVOPGGSLRISCAASGETFSPEAWS
WYRQAPGKGLEWYAKISPGGSWTYYSET 5TS
KSTAYLOMNSLRAEDTAVYYCARGQLWGYYALDVWGQGTL
VTVSSASTIGPSYFPLAPSSKSTSGGTAALGCLVKDYFPEPYT
VSWNSGALTSGVHTFPAVLOSSGLYSLSSVYTVPRSSSLGTOT
YICNVNHKPSNTKYDKKVEPKSCDKTHTCPPCPAPEAAGAP
SVFLFPPHFKDTLMISRTPEVTCVVYDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEY
KCKYSNKALPAPIEKTISKAKGOQPREPQVYTLPPSREEMTKN
QVSLTCLVKGFYPSDIAVEWESNGOQPENNYKTTPPVLDSDG
SFRLYSKETVDKSRWOQGNVFSCOVIMHEALHNHYTQKSLSC
SPGK (SEQID NO: 89)

DSTYSLASTITISKADYEKHKVYACEVTHOGLESPVTKSFNRG
EC {SEQ 1D NO: 100)

SDTGRPFVEMYSEIPEHHMTEGRELVIPCRVTSPRITVTLRK
FPLDTUIPDGKREWDSRKGFISNATYKEIGLLTCEATVRNGH
LYKTNYLTHRQUNTHDVVLSPSHGIELSVGEKLVINCTARTE
LNYVGIDFNWEYPSSKHOHKKLVNRDLKTOSGSEMEKFLST
LTIDGYTRADOGLYTCAASSGLMTKKNSTFVRVHEKGGGE
SGGGGSEVOLVESGGGLVOPGGSLRISCAASGETFSPEAWS
WVROAPGKGLEWYAKISPGGOSWTYYSDTYTIDRFTFSLDTS

KSTAYLOMNSLRAEDTAVYYCA WGOGTL

VTVSSASTHGPSYFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVRSSSLGTQT
YICNYNHKPSNTRKVOKKVEPKSCDKTHTCPPCPAPEAAGAP

SVFLFPPKPRDTLMISRTPEVTCVVVDVSHEDPEVKFNWYY

DGVEVHNAKTKPREEQYNSTYRVVSVETVIHODWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN

QVSLTCLVKGFRYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKETVDKSRWOGGNVFSCSVIVHEALHNHYTQKSLSC
SPGK {SEQ D NO: 101}

DIQLTGSPSSLSASVGRRVTITCSASISYSYEYWYOOKPGKAP
KLLYDASSLASGVPSRFSGSGSGTRFTLTISSLQPEDFATYYC
QOWSGYPYTFGQGTRVEIKRTVAAPSYFIFPPSDEQLKSGT

ASVVCLINNFYPREAKVOQWKVDNALOSGNSQESYTEQDSK
DSTYSLESTLTLSKADYEKHKVYACEVTHOGLSSPVTKSFNRG
EC {SEQ ID NO: 102}

SDTGRPEVEMYSEIPEHHMTEGRELVIPCRVTSPNITVTLKK
FPLDTLIPDGKREWDSRKGFISNATYKEIGLLTCEATVNGH
LYKTNYLTHRQTNTHDVVLSPSHGIELSVGEKLVLNCTARTE
LNVOIDFNWEYPSSKHOHKKLYNRDLKTQSGSEMKKFLST
LTIDGYTRSDOGLYTCAASSGLMTKKNSTFYRVHEKGE GG
SGGGESEVORINVESGGGLVQPGGSIRISCAASGETESPEAWS
WVYROAPGKGLEWYVAKISPGGIWTYYSDTVIDRY S

KSTAYLOMNSLRAEDTAVYYCARGLWGYYALRVWGOGTL
VTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPERPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQT
YICNVNHEKPSNTKVDKKVEPKSCDKTHTCPPCPAPEAAGAP

SVFLFPPKPEDTLMISRTPEVTCVYVDVSHEDPEVKFNWYY

DGYEVHNAKTIKPREEQYNSTYRVVSVLTVIHODWINGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN

QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPRPVLDSDG
SFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTOKSLSC
SPGK {SEQ 1D NO: 103}

DIGLTGSPSSLSASVGDRVTITCSASISVSYLYWYOOKPGKAP
KLLIY DD SNLASGVPSRFSGSESETDFTLTISSLAPEDFATYYC
QOWSEYPYTFGOGTKVEIKRTVAAPSVFIFPPSDEQLKSGT
ASYVCLLNNFYPREAKVOWKYDNALOSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKH KVYACEVTHQGLSSPYTKSFNRG
EC {SEQID NO: 104)

SOTGRPEVEMYSEIPEHHMTEGRELVIPCRVTSPRNITVTLKK
FRLOTUIPDGKRIWDSRKGFISNATYKEIGLLTCEATVNGH
LYKTNYLETHROTNTHDOVVLSPSHGIELSVGEKLVENCTARTE
INVGIDFNWEYPSSKHOQHKKLVNRDLKTQSGSENMKKFLST
LTIDGVTRSDQGLYTCAASSGLMTKENSTFVRVHEKGGGG
SGGGEGESEVQIVESGGGLVOPGGSLRISCAASGETESPEAM
HWVYROAPGKGLEWVAKISPGGSWIYYSDTVTDRFTFSLDT
SHSTAYLQMNSLRAEDTAVYYCARCAWGYYALDIWGQGTL

DIOLTOSPSSLSASVGDRVTITCSASISYSY LYWYQQKPGKAP
KLLIYDDSSLASGVPSRESGSGSGTDFTLTISSLOPEDFATYYC
OOWSEYPYTFGOGTKVEIKRTVAAPSVEIFPPSDEGLKSGT
ASVVCLLNNFYPREAKVOWKYDNALQSGNSQESVTEODSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRG
EC {SEQID NO: 1086}
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VTVSSASTKGPSVFPLAPSSKETSGETAALGCLYKDYFPEPYT
VEWNSGALTSGVHTFPAVLLC SVWTVPSSSLGTOT
YICNVNHKPSNTKYDKKVEPKSCOKTHTCPPCPAPEAAGAP

SVFLFPPIPKDTLMISRTPEVTCUVYDVSHEDPEVKFNWYY

DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEY
KCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEMTEN

QVSLTCLVKGFYPSDIAVEWESN GGPENNYKTTRPVLDSDG
SFFLYSKLTVDKSRWOQGNYFSCSYMHEALHNHYTQKSLSC
SPGK (SEQLID NO: 105)

SOTGRPFVEMYSEIPEHHMTEGRELVIPCRVTSPRITVTLRK
FPLDTUPDGKRIEWDSRKGRISNATYKEIGLLTCEATVRGH
LYKTNYLTHRQTNTHDVVLSPSHGIELSVGEKLVENCTARTE
LRVGIDFNWEYPSSKHOHKKLVYNRDLKTQSGSEMEKFLST
LTIDGYTRIDOGLYTCAASSGLMTKKNSTFVRVHEKGGGE
SGGGGSEVOLVESGGRLVOPGGSLRISCAASGETESPEAM
HWVRQAPGKGLEWYAKISPGGSWIYYSDTYTDRFTFSLDT
SKSTAYLOMNSLRAEDTAVYYCARQAWGYYALDHWGOGTL
VTVSSASTHGRSYFPLAFSSKSTSGGTAALGCLVKDYFPEPYT
VSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPRSSSLGTQT
YICNVNHKPSNTKYDRKKVEPKSCOKTHTCPPCPAPEAAGAR
SVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVIKFNWYY
DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTUPPSREEMTKN
OQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFRLYSKETVDKSRWOQGNVFSCSVIMHEALHNHYTQKSLSC
SPGK (SEQ 1D NO: 107}

DIQLTQSPSSLSASVGDRVTITCSASISYSYLYWYGOKPGKAP
KLY DASSLASGVPSRFSGSGSGTOFTLTISSLQPEDFATYYE
QOWSGYPYTFGQGTIVEIKRTVAAPSYEIFPPSDEQLKSG T
ASVVCLLNNFY PREAKVQWKVDNALOSGNSOESYTEQDSK
DSTYSLSSTLTLSKADYEKH KVYACEVTHOGLSSPVTKSFNRG
EC {(SEQID ND: 108)

SDTGRPEVEMYSEIPEHHMTEGRELVIPCRVTSPNITYTLK
EPLDTLIPDGKRIWDSRKGFISNATYKEIGLLTCEATYNGH
LYKTNYLTHRQTNTHOVVLSPSHGIELSVGEKLVLNCTARTE
LNV GIDENWEYPS SKHOHKKLYNRDLKTOSGSEMKKELST
LTIDGYTRSDOGLY TCARSSGLMTKKNSTFVRVHEKGGGG
SGGGESEVOLYESGGGLVOPGGSLRLSCAASGFTESPEAM
HWVYRQAPGKGLEWYAKISPGGSWTYYSDTVIDRFTESLOT
SKSTAYLOMNSLRAEDTAVYYCARQAWGYYALDIWEAQGTL
VTYSSASTKGPSVEPLAPSSKSTSGGTAALGCIVKDYEPEPVT
VSWNSGALTSGVHTFPAVLASSGLYSLSSYVTVPSSSLATQT
VICNYNHKPSNTKVOKKVEPKSCDKTHTCPPCPAPEAAGAR
SYFLFPPKPKDTLMISRTPEVTCVVYDVSHEDPEVKENWYY
DEVEVHNAKTKPREEQYNSTYRVVSVLTYLHODWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPCVYTLPPSREEMTKN
OVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SEFLYSKLTVDKSRWOQGNVESCSYMHEALHNHYTOKSLSC
SPGE {SEQ 1D NO: 300}

DICLTCGSPSSLSASVGDRVTITCSASISVEYLYWYOQKPGKAP
KLLYDDSNLASGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC
QOWSGYPYTFGQGTEVEIRRTVAAPSVFIFPPSDEQLKSGT
ASVVCLINNFYPREAKVOWKVDNALOQSGNSQESYTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPFVTKSFNRG
EC{SEQID NO: 110}

EVQLVESGOGLVQPGGSLRLSCAASGE WVRQAP
GRGLEWYAKISPGESWITYYSDTVIDRFTFSLOTSKSTAYLG
MNSLRAEDTAVYYCARGLWGYYALDYVWGQGTLVTVESAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLGSSGLYSLESVVTYPSSSLGTOTYICNVNH
KPSNTRVDKKVEPKSCGGGGSGGGGSSDTGRPFVEMYSE]
PEIHMTEGRELVIPCRVTSPNITVTLKKFPLDTLIPDGKRIW
DSRKGFISNATYKEIGLLTCEATYRNGHLYKTNYLTHROTNT
HDVVLSPSHGIELSVGEKLVINCTARTELNVGIDFNWEYPS
SKHQHKKLYNRDIKTOSGSEMKKFLSTLTIDGVTRSDAGL
YTCAASSGLMTHKNSTRVRVHEKDKTHTCPPCPAPEAAGA

YWYOQKPGKAP
TISSLOPEDFATYYC
QOWSEYPYIFEOETKVEIKRTVAAPSYFIFPPSDEQLKSGT

ASYYCLLNNFYPREAKVOMWKVDNALQSGNSQESVTEODSK
BSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRG
EC {SEQID NO: 112)
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PSVFLFPPKPRDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VOGVEVHNAKTKPREEQYNSTYRVVSVLTVIHODWLNGKE

YKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEMTK
NQVSLTCLVEGFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQOGNVFSCSYMHEALHNHYTORSL
SCSPGK (SEQ D NO: 111}

EVQLVESGGGLVAPGGSLRLSCAASGETFSPEAISWVROA
GKGLEWYAKISPOGSWIYYSDTVIDRFTFSLDTSKSTAYLD

DIOLTQSPSSLSASVGDRYVTITCSASISYSYLYWYQOKPGKAF
KLLIYDASSLASGYPSRFSGSGSGTDFTLTISSLOFEDFATYYC

TKGPRSVIPLAPSSKSTSGGTAALGCLVKDYFPEPVTVEWNSG
ALTSGVHTFPAVLQSSGLYSLSSYWTVPSSSLGTQTYICNVNH
KPENTKYDKKVEPKSCGGGGSGHGGISDTGRPFVEMYSE]

PEHRMTEGRELVIPCRYTSPNITYTLKKFPLDTLIPDGKRIIW
DIRKGHISNATYKEIGLETCEATVNGHLYKTNYLTHRQTNT
HDVVLSPSHGIELSVGEKLVINCTARTELNVGIDFNWEYPS

SKHOHKKLYNRDLKTQSGSEMEKFLATLTIDGVTRSDQGL

YTCAASSGLMITKENSTRVRVHEKDETHTCPPCPAPEAAGA
PSVFLFPPKPHDTLMISRTPEVTCVVVDVSHEDPEVIKFNWY

VOGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLENGKE
YKCKVENKALPARIEKTISKAKGQPREPOQVYTLPPSREEMTK

NQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTRPVLDSD
GSFFLYSKLTVDKSRWQOGNVFSCSVMHEALHNHYTQKSL
SCSPGK (SEQHID NG: 113}

ASVVECLLNNFYPREAKVOWKYDNALOSGNSOESVTENDSK
DSTYSLSSTLUTLSKADYEKHKVY ACEVTHOGLSSPYTKSFNRG
EC (SEQID NO: 114)

EVOLVESGGGLVOPGGSLRISCAASGETESPEAISWVRQAP

GKGLEWVAKISPGGSWIYYSDIVIDRFTFSLDTSKSTAYLQ

MNSLRAEDTAVYYCARQLWGYYALDVWGOGTLVTYSSAS

TKGPIVFPLAPSSKSTSGGTAALGCLVIKDYFPERFVTVSWNSG
ALTSGVHTEPAVLQSSGLYSLSSWWTVPSESLGTQTYICNVNH
KPSNTKVDEKKVEPKSCGGGGSGOGGSSDTGRPEFVEMYSE]

PEHHMTEGRELVIPCRVTSPNITVTLKKFPLDTLIPDGKRINY
DSREGFISNATYKEIGLLTCEATVNGHLYKTNYLTHRQTNT
HDVVLSPSHGIELSVGEKLVINCTARTELNVGIDFNWEYPS

SKHOQHKKLYNRDLKTOSGSEMKKFLSTLTIDGVTRSDQGL

YTCAASSGLMTRKEKNSTRVRVHEKDKTHTCPPCPAPEAAGA
POVELFPPKPKDTLMISRTPEVTOVVVDVSHEDPEVKENWY

VDGVEVHNAKTKPREEQYNSTYRVVSVETVLHQDWLENGKE
YKCKVENKALPAPIEKTISKAKGQPREPOVYTLPPSREEMTK

NOVSITCLVKGRYPSDIAVEWESNGOPENNYKTTPRVLDSD
GSFFLYSKLTVDKSRWOQGNVFSCSVMHEALHNHYTQKSL
SCSPGK (SECHID NGt 115}

DIQLTGSPSSISASVGRRVTITCSASISVEYLYWYQOKPGKAP
KLY DBSNLASGVPSRESGSGSGTDFTLTISSLQPEDFATYYC
QOWSGYPYTFGQGTKVEIKRTVAAPSYFIFPPSDEQLKSGY
ASVVCLLNNFYPREAKVQWKVDNALOSGNSQESYTEQDSK
DSTYSLESTLTLSKADYEKHKVYACEVTHOGLSSPYTKSFNRG
EC{SEQ ID NO: 118)

Ivi

EVQLVESGGGLYQPGGSLRLSCAASGETESPFAWSWVRGA
PGKGLEWVAKISPGGSWTYYSDTVTDRITFSLDTSKSTAYLO
MNSLRAEDTAVYYCARQLWGYYALDVWGQGTLVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLYKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLESVVTVPSSSLGTOTYICNVNH
KPSNTKVDKKVEPKSCHGGGSGOG GSSDTGRPFVEMYSE]
PEIHMTEGRELVIPCRVTSPNITVTLKKFPLDTUPDGKRINW
DSRKGHISNATYKEIGLLTCEATVRGHLYKTNYLTHROTNT
HDVVLSPSHGIELSVGEKLVINCTARTELNVGIDFNWEYPS
SEHQHKKLYNRDLKTOSGSEMKKFLSTLTIDGVTRSDAGL
YTCAASSGLMTKKNSTRVRVHEKDKTHTCPPCPAPEAAGA
PSVFLFPPKPKDTLMISRTPEVTOVVYDVSHEDPEVKFNWY
VDGOVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKE

YECHVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEMTI

DIGLTOSPSSLSASVGDRVTITCSASISYSYLYWYQOKPGKAP
KLLIYDDSSLASGVPSRESGSGSGTDFTLTISSLOPEDFATYYC
OOWSSYPYTFSOGTHVEIKRTVAAPSYFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVOWKVDNALOSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPVTKSENRG
EC {SEQ ID NO: 118)
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NOVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSYMHEALHNRYTOKSL
SCSPGK (SEQID NO: 117}

EVOLVESGOGLVOPGGSIRISCAASGETESPFAWSWVRCOA
PGHGLEWYAKISPGGSWTYYSDTVTDRFTFSLDTSKSTAYLQ
MNSLRAEDTAVYYCARQLWGYYALDYWGQGTLYTVSSAS

THGPSVIPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLOSSGLYSLSSVVTYRSSSLGTOTYICNVNH
KPSNTHKVOKKVEPKSCGGGESGEGGSSOTGRIPFVEMYSE]

PEHHMTEGRELVIPCRVTSPNITYTLKKFPLDTLIPDGKRIFW
DSRKGHISNATYKEIGLLTCEATVNGHLYKTNYLTHRQTNT
HOVVLSPSHGIELSVGEKLVINCTARTELRVGIDFNWEYPS

SKHOHKKLVNRDLKTQSGSEMKKFLSTLTIDGVTRSDQGL

YTCAARSSGLMTKIKNSTRFVRVHEKDKTHTCPPCPAPEAAGA
PSVFLEPPEPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY

VOGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKE
YKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEMTK

NQVSLTCLVEGFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQOQGNVFSCSYMHEALHNHYTQRSL

SCSPGK (SEQ 1D NO: 119}

DIOLTQSPSSLSASYGDRYTITCSASISVSYLYWYQQKPGKAP
KLLIYDASSLASGVPSRESGSGSGTDFTLTISSLOPERDFATYYC
QOWSGYPYTFGOGTKVEIKRTVAAPSYFIFPPSDEQLISGT
ASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC {SEQ 1D NO: 120}

‘e
EVOLVESGGGLVOPGGSLRLSCAASG]
PGKGLEWVAKISPEGGSWTYYSDTVIRRFTFSLOTSKSTAYLG
MNSLRAEDTAVYYCARGLWGYYALDVWGOGTLVTVSSAS

ALTSGVHTEPAVLOSSGLYSLSSYWTVPSSSLGTQTYICNVNH
KPSNTKVDKKVEPKSCGGGGSGGGGSADTOGRPFVEMYSE]
PEHHMTEGRELVIPCRVTSPNITVTLKKFPLDTLIPDGKRINY
DIRKGHISNATYKEIGLLTCEATVNGHLYKTNYLTHRQTNT
BOVVLSPSHGIELSVGEKLVINCTARTELNVGIDFNWEYPS
SKHOHKKLYNRDLKTQSGSEMEKFLITLTIDGVTRSDQGL
YTCAASSGLMTKENSTRVRVHEKDKTHTCPPCPAPEAAGA
POVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VOGVEVHNAKTKPREEGYNSTYRVVSVLTVLHQDWILNGKE
YKCKVENKALPARIEKTISKAKGQPREPOVYTLPPSREEMTK
NQVSLITCLVKGRYPSDIAVEWESNGOPENNYKTTPPVLDSD
LYSKLTVDKSRWOOGNVFSCEVIMHEALHNHYTQKSL

G

SCSPGK (SEG D NGy 1213

DIQLTQSPSSLSASYGDRVTITCSASISVSYLYWYQOKPGKAP
KLLIYDDSNLASGYPSRFSGSGSGTDFTLTISSLAPEDFATYYC
QUWSGYPYTFGQGTKVEIKRTVAAPSYEIFPPSDEQLKSGT
ASVVCLLNNEY PREAKVQWKVDNALOSGNSOESVTEQDSK
DSTYSLESTLTLSKADYEKHKVYACEVTHOGLSSPYTHSENRG
EC {SEQLID NO: 122)

EVQLVESGGGLYOPGOSLRLSCAASGETESPFAMWYVROA
PGKGLEWVAKISPGGSWTYYSDTVTDRFTFSLDTSKSTAYLG

MNSLRAEDTAVYYCARQGAWGYYALDIWGQGTLVTVSSAST
KGPSVFPLAPSSKSTSGGTAALGULVKDYFPEPVTVSWNSG

ALTSGVHTFPAVLGSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDEKKVEPKSCGEGGSGGGGSSDTGRPFVEMYSE]

PEHHMTEGRELVIPCRVTSPNITVTLKKFPLDTLIPDGKRIW
DSRKGHISNATYKEIGLLTCEATVNGHLYKTNYLTHROTNT
BOVVLSPSHGIELSVGEKLVINCTARTELNVGIDFNWEYPS

SKHOQHKILVNRDLKTOSGSEMKKFLSTLTIDGVTRSDAQGL

YTCAASSGLMTKKNSTRVRVREKDKTHTCPPCPAPEAAGA
PEVELFPPKPKDTLMISRTPEVTOVVVDVSHEDPEVKINWY

VDGVEVHNAKTKPREEQYNSTYRVVSVETVLHOQDWLNGKE
YECKVSNKALPAPIEKTISKAKGQPREPOVYTLPPSREEMTK

NOVSITCLVKGRYPSDIAVEWESNGORPENNYKTTPRVLDSD
GSFFLYSKLTYDESRWOQOGNVFSCSVMHEALHNHYTQKSL
SCSPGK (SEGHID NO: 123}

DICLTGSPSSLSASVGDRVTITCSASISVIYLYWYOQKPGKAP
KLLIYDDSSLASGYPSRFSGSGSGTDFTLTISSLOPEDFATYYC
QOWSGYPYTFGOQGTRVEIKRTVAAPSVFIFPPSDEQLKSGT

ASVVCLINNFYPREAKVOWKVDNALOSGNSQESYTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSFVTKSFNRG
EC{SEQID NO: 124)
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a

EVOLVESGGGLVOPGGSLRLSCAASGETESPEFAMHWYROA
PGKG IVAKISPGGSWTYYSDTVIRRFTFSLDTSKSTAYLO
MNSLRAEDTAVYYCARQAWGYYALDIWGQGTLVTVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVIKDYFPEPVTVSWNSS
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTRKVDKKVEPKSCGGGGSGEGGISBTGRPFVEMYSE]

DIQLTGSPSSLSASVGRRVTITCSASISVRYLYWYOOKPGKAP
KLLIYDASSLASGVPSRFS: STDFTLTISSLQPEDFATYYC

OQWSGYPYTFGOGTRVEIKRTVAAPSVFIFPPSDEQLKSGT
ASVVCLINNFYPREAKVOQWKVDNALOSGNSQESYTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPVTKSFNRG
EC{SEQ ID NO: 128}

PEHHMTEGRELVIPCRVTSPNITVTLKKFPLDTLIPDGKRINY
DSREGHISNATYKEIGLLTCEATVRNGHLYKTNYLTHRATNT
HOVVLSPSHGIELSVGEKLVINCTARTELNVGIDFNWEYPS
SKHOHKKLYNRDLKTOSGSEMKKFLSTLTIDGVTRSDOQGL
YTCAASSGLMTRKNSTRVRYHEKDKTHTCPPCPAPEAAGA
POVELFPPKPKDTLMISRTPEVTOVVVDVSHEDPEVKENWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWINGKE
YRCKVSNKALPAPIEKTISKAKGQPREPOVYTLPPSREEMTK
NOVSLTCLVKGRYPSDIAVEWESNGOPENNYKTTPRVLDSD
GSFRLYSKLTVDESRWOOGNVFSCSVIMHEALHNHYTQKSL
SCSPGK (SEQ ID NG: 125}

R EVQLVESGGGLYQPGGSLRLSCAASGETESPFAMIHWYVROA
PGKGLEWYAKISPGGSWTYYSDTVTDRFTFSLDTSKSTAYLG
MNSLRAEDTAVYYCAL IWGQGTLVTVSSAST | GG FOQGTKVEIKRTVAAPSVFIFPPSDEQLKSGT
KGPSVFPLAPSSKSTSGATAALGCLYVEDYFPEPYVTVSWNSG ASVVCLLNNFYPREAKVOWKVONALQSGNSQESYTEGDSK
ALTSGVHTFPAVLQSSGLYSLSSVVTYPSSSLGTOTYICNVNH | DSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPYTKSFNRG
KPSNTRVDKKVEPKSCGGGGSGGGGSSDTGRPFVEMYSE] EC {SEQID NO: 128)
PEHMTEGRELVIPCRVTSPNITVTLKKFPLRDTUPDGKRIN
DSRKGHISNATYKEIGUUTCEATYRGHLYKTNYLTHROTNT
HDVVLSPSHGIELSVGEKLVINCTARTELNVGIDFNWEYPS
SKHOQHKKLVNRDLKTOIGREMKKFLSTLTIDGVTRSDOGL
YTCAASSGLMTIKNSTRVRVHEKDKTHTCPPCPAPEAAGA
PSVFLFPPKPKDTLMISRTPEVTOVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKE
YECKVENKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTK
NOVSLTCLVKGFYPSDIAVEWESNGQPENNYKYTPPVLDSD
GSFFLYSKLTVDKSRWQOQGNVESCSYMHEALHNRYTOKSL
SCSPGK (SEQID NOG: 127}

DIGLTOSPSSLSASVGDRVTITCSASISVSYLYWYQOQKPGKAP
KLLIYDDSNLASGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

[0285] in some embodiments, the VEGEF Trap comprises human VEGFR] doman
2 and human YVEGFRZ domain 3. In some embodiments, the VEGF Trap includes the amino
acid sequence of SEQ 1D NG 133, Tu 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 in a range defined by any two of the preceding

values {e.g., 80-100%, 85-95%, 90-97%, ¢tc.} identical to SEQ 1D NG 133,

Table 0.5

SEQ ID NO-
133

Sequence

SOTGRPFVEMYSEIPE ;

USNATYKEIGLLTCEATVNGHL YKTNYL VVLSPSHGIELSVGEKLVL

RTELNVGIDFNWEYPSSKHQHKEL VNRILK TOSGSEMKKFLSTLTIRGVIRSDQGLYTCA
SSGLMTKKNSTFYRVHEK
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{0286] in some embodiments a fusion construct includes a heavy chain that
imncludes a CDBRul that is the CDRud m SEQ 1D NO: 105; a CDRyu2 that 1s the CDRu2 in SEQ
1D NO: 105; a CDRy3 that is the CDR&3 1n SEQ ID NO: 105; a CDRL1 that 15 the CORLY in
SEQ ID NG: 106; a CDRL2 that 1s the CDRL2 in SEQ 1D NO: 106; and a CDRL3 that 15 the
CDRL3 in SEQ 1D NGO 106, In some embodiments, the fusion construct includes a heavy
chain comprising a complementarity determining region 1 ({CDRul) PFAMH (SEQ 1D NO:
134), CDRa2: KISPGGSWTYYSDTVTD (SEQ D NO: 135), and CDRua3: QAWGYYALDI
(SEGQ ID NO: 136); and a light chamn comprising CDRL1: SASISVSYLY (SEQ ID NO: 137),
CDRLZ: DDSSLAS (SEQ 1D NO: 138), and CDRL3: QOWSGYPYT (SEQ ID NO: 139). In
some embodiments, the heavy chain comprises an aming 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%, ora
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 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 SEQ ID NO:106. In some embodiments, the heavy
chain comprises the amino acid sequence of SEQ ID NO: 105 (with or without the C-terminal
lysine}, and the light chain comprises the amino acid sequence of SEQ 1D NG 106, 0G2072
denotes a fusion construct that includes an anii-IL-6 antibody fused to a VEGF trap, and that
includes a heavy chain of SEQ ID N 105 {with or without the C-terminal lysine) and a hight
chain of SEQ [D N 106,

{0287} In some embodiments, one or both of the fust protein {e.g., the proten
conjugated to the phosphorylcholine-containing polymer) and the second protein (e.g., the
unconfugated protein or protemn that s not conjugated to a phosphorylcholine-containing
polymer} s a fusion construct comprising a PDGFR extracellular trap fused to the heavy chain
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 range
defined by any two of the preceding values {e.g., 86-100%, 85-95%, 90-97%, etc.} identical to

SEQ ID NO: 131, and a hght chain variable region having an amino acid sequence at least
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B0Y%, 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 ID NG: 132, In some embodiments, the heavy chain
comprises the amino acid sequence of SEQ 1D NO: 131 (with or without the C-terminal lysine),
and the light chain comprises the amino acid sequence of SEQ 1D NO: 132

{0288} in some embodiments, one or both of the first protein {e.g., the protein
conjugated to the phosphorylcholine-contaming polymer) and the second protein {e.g., the
unconjugated protein or protein that is not conjugated to a phosphorylcholine-containing
polymer) s an anti-HTRA1 antibody. In some embodiments, the anti-HTRA1 antibody
mcludes a heavy chain comprising a complementarity determining region | CDRal: FYHVH
(SEQ 1D NO: SEQ 1D NG:140), CDRu2: SIYTSGYTEYASALES (SEQ ID NG:141), and
CDRu3: EGLORVGVLDA (SEQ 1D NO:142) or EGLORVGVFDA (SEQ ID N0O:143) or
EGLOQRVGVMDA (SEQ 1D NO:144), and a light chain comprising a CDRuL:
RSSOQSLLDEAGETYLA (SEQ ID NG:145), CDR.2: EVSLLES (SEQ ID NG:146), and
CDRL3: QOATYTFPYT (SEQ ID NG: 147, In some embodiments, the anti-HTRA antihbody
mchudes a heavy chain comprising a complementarity determining region 1| CDRul:
GFSLTFYH (SEG ID NO: SEQ ID N(G:148), CDRuZ: IYTSGYT (SEQ ID NO:14%9), and
CDRu3: AREGLQRVGVFDA (SEQ ID NO:150) or AREGLORVGVMDA (SEQ ID
NG 151 or AREGLOQRVGVLDA (SEQ ID NO:152), and a hight chain comprising a CDRLT
QSLLDEAGETY (SEQ ID NO:153), CDR12: EV, and CDR.3: QQATYFPYT (SEQ ID
NG:147). In some embodiments, the anti-HTRAT antibody includes a heavy chain comprising
a complementarity determining region I CDRul: GFSLTFY (8EQ 1D NO: SEQ ID NO:154),
CDRaZ: YTSGY (REQ 1D NOU1SS), and CDRu3: EGLORVGVLDA {(SEQ ID NG:142) or
EGLORVGVFDA (SEQ ID NG: 143} or EGLORVGVMDA (REQ 1D N{:144), and a hight
chain comprising a CDRul: RSSQSLLDEAGETYLA (SEQ ID NGO 1453, CDRo2: EVSLLES
(SEQ 1D NO: 146}, and CDRL3: QQATYFPYT (SEQ ID NG:147). In some embodiments, the
heavy 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 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 the VH sequences set forth in Table 0.6, and the light chain comprises an amimo 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

i Seguence

TIVIIW VRQAPGKGLEW VASLY ISGYTEY
ASALESRFTISRDTSKSTL YLOMNSLRAEDTAVY YCAREGLORVG VEDAWGQGTLVTVSS
HCY7 | (SBQ ID NO:156)

(VOLVESGGGVVOPGGSLRL SCAARGESLIE YHVHW VRUAPGKGLEW VASLY ISGYTEY
ASALESRFTISRDTSESTLYLOMNSLRAEDTAVY YCAREGLORVGVMDAWGQGTLVIVS
HC37 | S(SEQID NO:157)

OVOLVESGGGVVOPGGSLRLSC AASGESLTEVIVIW VROUAPGEGLEW VASLY TSGY1E Y
ASALESRFTISRDTSKSTL YLOMNSLRAEDTAVY YCAREGLORVG VLDAWGQGTLVTVSS
HC39 | (SEQ ID NO:158)

EVQL VESGGG VYQPGGSLRLSCAASGESLLE YHVHW VROAPGKGLEW VASIY ISGYLEY
ASALESRFTISRDTSK STL YLOMNSLRAEDTAVYYCAREGLORVGVMDAWGQGTLVTVS
HC40 | S (SEQ IDNO:159)
EVQLVESGOGVVOPGGSLRLSCAASGESLIE YHVHW VROAPGEGLEWVASIYISGYTLY
ASALESRFTISRDTSKSTL YLOMNSLRAEDTAVYYCAREGLORVGVLBAWGQGTLVIVSS
HC41 | (SEQ ID NO:160)

Table 0.7

iD Seqguence

LE | DIQLTQSPASLSASVGDRVTITCRSSOALLDEAGETYLAWFQOKPGKAPKLLIYEVSLLESG
21§ SRESGSGSGTDETLTISSLOQPEDFATYYCQOATYFPYTFGQGTKVEIK (SEQ 1D NO:161)

{02891 In some embodiments, the unconjugated protein {eg., unconjugated
antibody or unconjugated fusion construct) can have a conjugation cysteine or an engineered
cysteine or a cysteine for conjugation that 1s blocked—thereby preventing polymer
conjugation. In some embodiments, the unconjugated species within the composition 13
separate from the conjugated species by the fact that the conjugated species was subjectedto a
conjugation reaction and then unconjugated protein (eg., unconjugated antibody or
unconjugated 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
comjugated 1o a polymer. In some embodiments, the conjugate includes a polymer conjugated

o 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.
{0290} In some embodiments, the formulation or therapeutically acceptable
composition comprises K81-301. In some embodiments, KSE-301 comprises OG1950 and its
conjugated form with OG1802, OG1953. OG1950 denotes 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 NO: 2. OG1802 may be bonded to the heavy chain of OGI950 at €443 (EU
numbering) to form OG1953. In some embodiments, the first protein {e.g., the protein
conjugated to the phosphoryicholine-containing polymer) 1s or comprises OG1950 conjugated
with OGI802 (to form OG1933), and the second protein {e.g., the unconjugated protein or
protemn that 15 not conjugated to a phosphoryicholine-centaining 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 OG1930 and
OG1953, the mixture containing about 15% to about 25% OG1950 and about 75% to about
85% QG953 {e.g., by molar amount or percent composition 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 30 M sodium acetate, about 0.025%
polysorbate 20, about 30 mg/ml. (total protein concentration) of a mixture of OG1950 and
OG1953, the muixture containing about 20% OG1950 and about 80% 0G1953 (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 composttion consists of, or
consists essentially of, about 50 mM sodium acetate, about 0.025% polysorbate 20, about 30
mg/mL {total protein concentration) of a muxtare of GGI950 and OG1953, the rmxture
contamning about 20% OG1950 and about 80% OG1953 {(e.g., by molar amount or percent
composition by total protein mass weight concentration), atabout pH 5. In some embodiments,
the second protein 1s or comprises OGI95CIAM (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 muixture 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 KSI-501. In some embodiments, K8I-501 comprises fusion protein
OG2072 and 1ts conjugated form with OG1802, 0G2074. 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 ID NGO 105 (with or without the C-termunal lysine} and a light chain of SEQ 1D NG: 166,
((G1802 may be bonded to the heavy chain of OG2072 at C443 {(EU numbering} to form
0G2074.  In some embodiments, the first protein {e.g., the protein conjugated to the
phosphorylcholine-containing polymer} i1s or comprises OG2072 conjugated with OG1802 (1o
form OG2074), and the second protein {e.g., the unconjugated protein or protein that is not
conjugated to a phosphorylcholine-containing polymer} 1s or comprises 0G2072. In some
embodiments, the formulation or therapeutically acceptable composition comprises about 50
to about 60 mM sodium acetate, polysorbate 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 modiure contatning 20-40% OG2072 and 60-80% OG2074 {e.g., by molar
amount or percent composttion 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 50 to about 60 mM sodium acetate, about 0.025% polysorbate 20, about 4%
sucrose, about 30 mg/ml (total protein concentration} of a ruxture of OG2072 and OG2074,
the mixture contaiung 30% OG2072 and 70% 0G2074 {e.g,, by molar amount or percent
composition by total protein mass weight concentration), at about pH S (e.g., about pH 4.8 10
about pH 53, In some embodiments, the formulation or therapeutically acceptable composition
consists of, or consists essentially of, about 50 to about 60 mM mM sodium acetate, about
(.025% polysorbate 20, about 4% sucrose, about 50 mg/ml. (total protemn concentration} of 3
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 {(e.g., about pH 4.8 to about pH 5}, In some embodiments, the formulation or
therapeutically acceptable compostiion comprises about SO0 mM sodium acetate, about 0.625%
polysorbate 20, about 4% sucrose, about 50 mg/mL (total protein concentration} of a mixture
of 0G2072 and OG2074, the mixture containing 30% QG2072 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 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/mL (total protein concentration) of a 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 compuosition 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 50 to about 60 mM sodium acetate, about 0.025% polysorbate
20, about 50 mg/mb (total protein concentration) of a mixture of QG2072 and OG2074, the
mixture containing 30% OGR072 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 5}, 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 530 mg/mL. (total protein concentration) of a mixture of OG2072 and
OG2074, the mixture containing 30% OG2072 and 70% 0G2074 {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 3), optionally where the formulation or therapeutically acceptable composition
does not include sucrose. In some embodiments, the formulation or therapeutically acceptable
composition mcludes a histidine acetate buffer, about 0.025% polysorbate 20, about 4%
sucrose, about SO mg/mi (iotal protein concentration) of a mixture of QG2072 and OG2074,
the mixture contaiming 30% OG2Z072 and 70% 0G2074 {e.g., by molar amount or percent
composition by total protein mass weight concentration), at about pH 5.2 to about pH 6.2,
Fi(zs. S8B and S8C depict components of a non-limiting examples of a formulation of the
present disclosure, that can include, among other components, a mixiure of a fusion construct
and a fusion construct contugate, as described herem.

{06292} 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 300,000 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,
500,000-750.000 Da, 600,000-700,000 Da, 600,000-1,000,000 Da, etc}) In some
embodiments, the polymer has a molecular weight of between about 700,000 to about 806,000
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 ts QG801

[0293] In some embodiments, the phosphorylcholine-containing polymer of the
conjugatecomprises  2-{methacryloyioxyethyl}-2 -(trimethylammonium}ethyl  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 inttiator comprising 3 or more polymer initiation 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 imitiation
sites. In some embodiments, the polymer of the conjugate has 9 arms or is synthesized with an
mitiator comprising 9 polvmer imtiation sites. In some embodiments, the polymer of the
conjugate has a polvdispersity value (PDI) of less than about 1.2

{0295] in some embodiments, the polymer of the first protein that 1s conjugated

(e.g., first antibody and/or conjugated antibody) has three or more arms or 1s synthesized with
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an mnitiator 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, 7,8 9, 10, 11 or 12 polymer initiation
sites. In some embodiments, the polymer of the first antibody has a polydispersity index (PDY)
of less than about 1.2. In some embodiments, the polymer comprises MPC monomers, wherein
first antibody comprises: an aming acid sequence of SEQ 1D NO: 1 (with or without the C-
terminal lysine}; an amino acid sequence of SEQ 1D NO: 2, and wherem the antibody 1s bonded
at £449 i SEQ ID NO: | to the polymer. In some embodiments, the polymer has © arms, and
wherein the polymer has a molecular weight of between about 600,000 to about 900,000 Da.
0296} In some embodiments, the first protein or the conjugated protein {e.g, the
antibody conjugated to the polymer) 1s an antibody or a fusion construct, and has the following

strycture:

wherein each heavy chain of the antibody or fusion construct is denoted by the letter H, and
each hight chain of the antibody or fusion construct is denoted by the letter L; the polymer 13

bonded to the anttbody or fusion construct through the sulfhydryl of C443 (EU numbering},
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which bond 1s depicted on one of the heavy chains; PC 15 . , where
the curvy hine indicates the point of attachment {0 the rest of the polymer, where X 15 a} ~OR
where R is ~H, methyl, ethyl, propyl, sopropyl, b} —H, ¢} any halogen, mcluding ~Br, -Cl, or
-4, dy ~8CN, or ¢} -NCS; and nl, 02, 13, nd, n5, n6, n7, n8 and n? are the same or different
such that the sum of n1, 02, n3, nd, 05, n6, n7, n8 and n% is 2500 plus or minus 15%. In some
embodiments, the sum of nl, n2, n3, nd, n5, nd, 07, n& and n9 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 15 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 to the antibody or fusion construct through the sulfhydeyl of C443 {(EU
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numbering), which bond 15 depicted on one of the heavy chamns; PO 1s

, where the curvy line indicates the point of attachment to the rest of
the polymer, where X is 3} ~OR where R 13 ~H, methyl, ethyl, propvl, isopropyd, b) -H, ¢} any
halogen, including —-Br, ~Cl, or —4, d) ~SCN, or e} -NCS; and nl1, 02, n3, n4, 05, n6, n7, n8 and
n9 are the same or different such that the sum of nl, n2, 13, n4, n3, n6, n7, n& and n% 15 2500
plus or minus 15%.

{0297} In some embodiments, the second {and/or the unconjugated) antibody
comprises: a CDRyl that 1s the CDRyl in SEGQ 1D NO: 1; a CDRgZ that 1s the CDR#2 1n SEQ
1D NG 1, a CDReG that is the CDRy3 in SEQ ID NO: 1; a CDRu1 that is the CDRuY in SEQ
1D NO: 2; a CDRe2 that is the CDRe2 i SEQ ID NO: 2; a CDR13 that is the CDR.3 in SEQ
1D NGO: 2; at least one of the following mutations (EU numbening): £L234A, L235A, and
(G237A; and at least one of the following mutations (EU numbering): Q347C or L443C.

02981 Formulations and compositions provided herein can include a suitable
pharmaceutically acceptable carrier. In some embodimenis, the pharmaceutically acceptable
carrier includes water or a buffer. In some embodiments, the pharmaceutically acceptable
carrier comprises a buffer comprising a buffering agent having a pKa that 18 within, or within
about 2, 1, or 0.5 pH unuts of the pH of the formulation. In some embodiment, the formulation
meludes as a pharmaceutically acceptable carnier a buffer selected from: acetate, phosphate,
citrate, glyemne, histiding, HEPES, and Tris buffers. In some embodiments, the formulation
mcludes a sodium acetate buffer. In some embodiments, the formulation includes, mncludes
about, or includes at least 10, 15, 20, 23, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 90, 100 mM
or more sodium acetate, or optionally, the formulation mcludes sodium acetate at a
concentration in a range defined by any two of the preceding values (e.g., 16-100 mM, 30-80
mM, 40-60 mM, 40-70 mM, etc.). In some embodiments, the formudation includes sodium
acetate at a concentration n a range of 40-60 mM. In some embodiments, the formulation
meludes sodium acetate at a concentration in a range of 30-80 mM. In some embodiments, the
formulation mcludes 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, 80, 90, 100 mM or more histidine acetate, or optionally, the formudation meludes
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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, etc). In some
embodiments, the formulation includes histidine acetate at a concentration in a range of 10-60
mM. In some embodiments, the formulation includes hisiidine acetate at a concentration ina
range of 10-30 mM. In some embodiments, the formulation includes histidine acetate at a
concentration in a range of 15-25 mM.

{02991 In any of the composition or formulation described herein, in some
embodiments, the composition or formulation includes a surfactant, such as but not mited 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, 0.018, .02, 0.025, 0.03, 0.035, 0.04, H.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 mncludes 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). Insome 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
mcludes about 0.025% {w/w) surfactant. Tn some embodiments, the surfactant 13 or comprises
polysorbate 20 or polysorbate 80 or poloxamer 183, In some embodiments, the surfactant is
polysorbate 20. In some embodiments, the composition or formulation includes aboui 6.01-
0.05% (w/w} polysorbate 20. In some embodiments, the composition or formulation 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 15 poloxamer 188,

{0300} In any of the composition or formulation described herem, m some
embodiments, the composttion or formulation includes a tonicity agent. In some embodiments,
the tonicity agent 1s or includes a sugar. In some embodiments, the tonicity agent 1s or includes
sucrose or trehalose. The composition or formulation can include any suitable amount of the
tonicity agent. In some embodiments, the composition or formulation includes, includes about,
or includes 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%, 2.0%, 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%, etc.). In some embodiments,
the composition or formulation includes the tonicity agent at about 2% to about 10% {(wiv). 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
mcludes about 3% to about 5% {(w/v) sucrose. In some embodiments, the composition or
formulation includes about 4% {(w/v) sucrose.

{0301} Also provided s an intraocular therapeutic composition comprising an anti-
VEGE-A antibody at about 50 mg/mb of protein, the anti-VEGE-A antibody comprising: a
heavy chain comprising a complementarity determinung region 1 {CDRul) GYDFTHYGMN
(SEQ 1D NO: 9), CDRa2Z: WINTYTGEPTYAADFKR (SEQ ID NG: 10), and CDRa3:
YPYYYGTSHWYFDV (SEQ 1D NO: 11); and a hght chain comprising CDRoL:
SASGDISNYLN {(SEQ ID NO: 12), CDRLZ: FTSSLHS (SEQ ID NO: 13), and CDRL3:
QOYSTVPWT (SEQ ID NGO 14), wherein the anti-VEGF-A antibody s present w the
composition as either an antibody conjugate or unconjugated antibody, wherein the
unconjugated antibody 15 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 18 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-contaimng polymer
is present in the composttion at about 100 mg/mL or more, wherein the phosphoryicholine-
contamning polymer has a molecular weight of between 300,000 and 1,200,000 Da, wherein the
pH of the composition is about 5.5 or lower,

{0362] Provided herein is an intraccular 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 NO: 2,

wherein the anti-VEGF-A antibody is present in the composition as either an antibody

-127-



WO 2024/254281 PCT/US2024/032770

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
comjugate 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 structure:

wherein: each heavy chain of the conjugate 1s denoted by the letter H, and each hight
chain of the conjugate 13 denoted by the letter L; the polymer 1s bonded to the heavy cham of

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

3 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 a} —OR where R 15 —H, methyl, ethyl, propyl, isopropyl, b} —H, ¢}
any halogen, including —Br, —Cl, or -, d) =SCN, or e} -NCS; and nl, n2, n3, nd, n3, n6, n7,
n8 and n% are the same or different such that the sum of nl, n2, n3, nd, n3, n6, n7, n8 and n9

is 2500 plus or minus 13%, wherein the phosphorylcholine-containing polymer is present in
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the composition at about 100 mg/mL or more, whergin the pH of the composition 1s about 5.5
or lower.

0383} 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 aniti-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 13 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 1s the sum of the molar amount of the conjugate and the molar amount
of the unconjugated fusion construct, wherein the corjugate comprises the fusion construct
conjugated to a phosphoryicholine-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 1s about S or lower,

[0304] Provided herein 1s an intraccular therapeutic cormposition comprising a
fusion construct at about 53 mg/mL of protem, the fusion construct comprising a VEGF trap
fused to an anti-l-6 antibody, wherein the fusion construct comprises: a heavy chain
comprising a complementarity determining region 1 {CDRul) PFAMH (SEQ 1D NO: 134),
CDRu2: KISPGGSWTYYSDTVTD (SEQ ID NO: 135}, and CDRu3: QAWGYYALDI {SEQ ID
NGO 136); and a light chain comprising CDRu1: SASISVSYLY (SE{Q 1D NG: 137), CBR2:
DDSSLAS (SEQ ID NOG: 138), and CDRL3: QQWSGYPYT (SEQ ID NO: 139}, wherem the
fusion construct 13 present 1n 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 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:
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[0305] 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 polvmer is bonded to the heavy

chain of the conjugate through the sulfhydryi 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, isopropyl, b)
-H, ¢} any halogen, including ~Br, ~Cl, or -, d) ~SCN, or ¢} -NCS; and nl, n2, n3, n4, n§,
n6, n7, n8 and 09 are the same or different such that the sum of nl, n2, 03, nd, nS, n6, n7, 08
and 09 13 2500 plus or minus 15%, wherein the phosphoryicholine~-containing polymer 15
present in the composition at about 100 mg/mLb or more, wherein the pH of the composition is
about 5 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 consiruct comprises: a heavy chain comprising a
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complementarity determining region 1 (CDRul): PFAMH (SEQ ID NO: 134) CDRu2:
KISPGGSWTYYSDTVTD (SEQ ID NO: 135), and CDRi3: QAWGYYALDI (SEQ ID NO:
136}; and a light chain comprising CDRu1: SASISVSYLY (SEQ ID NO: 137), CDRi2:
DDSSLAS (SEQ ID NO: 138), and CDRU3: QOWSGYPYT (SEQ 1D NO: 139), 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 1s the sum of the molar amount of the conjugate and

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

following structure:

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
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of the heavy chaing; PC 15 | where the curvy line indicates the point of attachment to the rest
of the polymer, where X is a) ~OR where R 13 ~-H, methyl, ethyl, propyl, isopropyl, b) —H, ¢}

any halogen, including ~Br, ~Cl, or —{, d) ~SCN, or e} ~NC8; and nl, n2, 03, n4, n5, n6, n7,

G Uiy

N\
N
3

n& and n9 are the same or different such that the sum of nl, n2, n3, nd, n8, n8, n7, n8 and n®
15 2500 plus or minus 15%, wherein the phosphoryicholine-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.

{0386} In some embodiments, a method of making a composition comprising an
anti-VEGF-A antibody conjugated to a phosphorylchohine-containing polymer s provided.
The method comprises: conjugating a first antibody to a phosphorylcholine-contaung
polymer, wherein the polymer i3 covalently bonded to the first antibody at a cysteine outside
a variable region of the first antibody; combining a second antibody that 15 not conjugated to
the phosphoryicholine-containing polymer with the first antibody. In some embodiments, the
second antibody 18 any anti-VEGF Fab. In some embodiments, the second antibody 13 a
Lucentis antibody (ranibizumab). In some embodunents, the second antibody 1s present in the
composition at a percent composition of 5% to 93% relative to the total protein mass weight
concentration of the first antibody and the second antibody in the composition.  In some
embodiments, the second antibody 18 present n the composition at a percent composition of
5% 1o 50% relative to the total proten mass weight concentration of the first antibody and the
second antibody in 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 in the composition. In some
embodiments, the purified antibody conjugate has at least a 1.5-fold increase m half-hife
relative to an unconjugated anti-VEGF-A antibody.

{0307} in some embodiments, unconjugated biologics have rapid efficacy in
wAMD. In some embodiments, unconjugated biologics have deep efficacy in wAMID. 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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{0308} In some embodiments, ranibizumab port delivery reservoir implant delivery
efficacy in 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 immediacy {or bolus activity), and of durability {or basal
activity}. In some embodiments, any of the formulations and compositions herein can 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
0G1950 mADb.

{03059 In some embodiments, the composition comprises a first antibody and a
second antibody: wherein the first antibody is a conjugate; wherein the first anitbody and
second antibody have the same molecular weight, but the first antibody and second antibody
can be the same or different proteins. In some embodiments, the composition comprises a first
antibody and a second antibody: wherein the first antibody 13 a conjugate; wheremn the first
antibody and second antibody bave a similar molecular weight, but the first antibody and
second antibody can be the same or different proteins. In some embodiments, the composition
comprises a first antibody and a second aniibody: wherein the first antibody 1s a conjugate;
wherein the first antibody and second antibody have different molecular weights, but the first
antibody and second antibody ¢an be the same or different proteins. In some embodiments,
this composition comprises a first active motety and a second active motety that can be any
protem. In some embodiments, this compostiion comprises a first active moiety and a second
active moiety in which the first active motety 15 a full antibody and a second active moiety 15
an antibody fragment. In some embodiments, this composition comprises a first active moiety
and a second active moiety in which the first active moiety s a full antibody and a second
active motety is an antibody fragment of the first active moiety.

{0310} in some embodiments, an anti-YVEGF aniibody conjugate, in a mixed
antibody and antibody-conjugate composition, is provided that is capable of blocking at least

90% of an mteraction between a VEGF ligand (“"VEGFL”) and a VEGF-receptor ("VEGEFR”).
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For example, it can block at least 90, 91, 92, 93, 94, 95, 96, 97, 98, 99%, or effectively all 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
VEGEF ligand and a VEGF-receptor.  As an example of such superiority of blocking of the
conjugate itself, see FIG. 20, regarding the ability of OG1953 (and antibody conjugate
provided herein} to block to a higher degree than Lucentis®(ranibizumab} or
Avastin®(bevacizumab)} or even the antibody OG1950 (unconjugated).

{03114 In some embodiments, the antibedies mixed with the conjugates thereof, of
the composition thereof mhibit at least 70, 80, 85, 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 ICSOvaluecanbe 0.1, 1,2, 3,4, 5, 6,7, 8,9, 10, 20, 30, 40, 50, 1060 nM or
less than any one or more of the preceding values. In some embodiments, the KD can be
2FIONA-13, 1¥107-13, 1¥107-12, 1810711, 1¥10°-10M or less than any one of the preceding
values. In some embodiments, the ICso value can be 1, 5, 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 embodunents, this functionality can be in the antibody, the
antibody conjugate, or both.

(6312} In some embodiments, an anti-VEGEF antibody of the composition s
provided that blocks at least 90% of an mteraction between a VEGF ligand and a VEGF-
receptor. For example, it 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 OG1950 {and antibody provided herein) to block
to a higher degree than Lucentis®(ranibizumab) or Avastin®{bevacizumab). In some
embodiments, this functionality can be in the antibedy, the antibody conjugate, or both.

{0313} In some embodiments, the composition can comprise other antibodies, such
as Lucentis®(ranibizumab} or Avastin®(bevacizumab), and those antibodies can be
conmjugated to one or more of the polymers as described herein, 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 aniibody 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 is conjugated to one or more of the polymers
provided herein. In some embodiments, the conjugated antibody of the composition is af feast
90% identical to SEQ ID NQO: 1 and/or 2. In some embodiments, the antibody of the
composition containg the 6 CDRs within SEQ ID NO:1 and SEQ 1D NO: 2, as well as a point
mutation of L443C (EU numbering, or 449C m SEQ 1D NG: 1), In some embodiments, the
comjugated antibody of the composition is at least 90% identical to SEQ 1D NO: 1 and/or 2 and
includes the following mutations: L234A, £.235A, and G237A (EU numbering}, and at least
one of the following mutations: Q347C (EU numbering} or L443C (EU numbering}.

{0315} In some embodiments an antibody that binds to VEGF-A is provided in the
composition. The antibody comprises: a CDRul that is the CDRul in SEQ IDNO: 1, a CDRu2
that is the CDRu2 in SEQ 1D NO: 1, a CDRy3 that is the CDRy3 in SEGQID NG: 1, a CDRul
that 1s the CDRLI in SEQ ID NO: 2, a CDRu2 that 1s the CDRu2 in SEQ ID NG: 2, a CDRL3
that s the CDRL3 in SEQ 1D NG: 2, at least one of the following mutations: 12344, L2354,
and G237A (EU numbening), and at least one of the following mutations: (3347C (EU
numbering} or L443C (EU numbering).

{06316} As will be appreciated by one of skill in the art, m light 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 cysiene added such that it
aliows for site specific conjugation to a polymer. In some embodiments, these can be the
antibody, the antibody conjugate, or both,

{0317} “VEGF” or “vascular endothelial growth factor” 1s 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 (Fl-1), VEGFR-2 (KDR/Flk-1), or VEGFR-3 (FLT-4); (31} activates a
tyrosine kinase activity associated with the VEGF receptor, and (111} thereby affects
ANgINEENESIS OF an angicgenic Process.

{0318} The VEGF family of factors 18 made up of five related glycoproteins:
VEGE-A (also known as VPE), -B, -C, -D and PGF (placental growth factor). Of these, VEGE-
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A is 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-Awes, VEGF-Aigs, VEGF-Ausss, and VEGF-
Arn. The isoforms differ in their ability to bind heparin and non-signaling binding proteins
called neuropilins. The 1soforms are all biologically active as dimers,

{0319} The various effects of VEGF are mediated by the binding of 3 VEGF  e.g |
VEGE-A (P15692), -B (P49766), -C (P49767) and ~D (43915}, to receptor tyrosine kinases
{(RTKs). The VEGF family receptors belong to class V RTKs and each carry seven Ig-hike
domains in the extracellular domain (ECD). In humans, VEGF binds to three types of RTKs:
VEGFR-1 (Fit-1) (P17948), VEGFR-2 (KDR, Filk-1} (P935968) and VEGFR-3 (Fit-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
variants having at least 90, 95, 98 or 99% or 100% sequence 1dentity 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 isoform or natural vanant, or an induced variant
having at feast 90, 95, 98 or 99% or 100% sequence dentity to a natural sequence.

{6320} VEGF antagonist therapies have been approved for the treatment of certain
cancers and wet AMD. Bevacizumab (AVASTIN, Genentech/Roche) 15 a humanized mouse
monocional antibody that binds 1o and neutralizes human VEGF, in particular to all isoforms
of VEGF-A and to bicactive proteolyvtic fragments of VEGF-A. See, e.g., Ferrara N, Hillan
K, Gerber HP, Novotny W. 2004, Dhscovery and development of bevacizumab, an anti-VEGE
antibody for treating cancer. Nat Rev Drug Discov. 3(5):391-400. Bevacizumab has been
approved for the treatrment of certain cancers. The protein sequence of the heavy and hight
chains of bevacizumab (DrugBank DBB00112) are set forth 1n SEQ ID NO. 3 (heavy) and SEQ
I NQG. 4 (light).

{0321} Bevacizamab variable Hght chain CDRs are CDRu1. SASQDISNYLN
(SEQ ID NO: 12), CDRL2: FISSLHS (SEQ ID NO: 13) and CDRL3: QQYSTVPWT (SEQID
NO: 14). Bevacizumab variable heavy chain CDRs are CDRal: GYTFTNYGMN, CDRa2:
WINTYTGEPTYAADFKR (SEQ 1D NO: 10}, and CDRu3: YPHYYGSSHWYFDVY. CDRs
are defined by Kabat except CDRHI 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.

{03224 Ancther anti-YEGEF molecule, derived from the same mouse monoclonal
antibody as bevacizomab has been approved as a treatment for wet AMD: ranthizumab
(LUCENTIS®(ranibizumab), Genentech/Roche}. Ranibizumab is an antibody fragment or
Fab. Rambizumab 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 ID NQO. 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 ranibizumab) can be conjugated to any one or more of the polymers provided heremn.

{03231 The Rantbizumab CDRS are the same as Bevacizumab except where an
improvement was added after affinity maturation: Ranibizumab variable light chain CDRs are
CDR.T: SASQODISNYLN (SEQ 1D NG: 12), CDR.2Z: FTSSLHS (SEQ ID NG: 13) and
CDRL3: QQYSTVPWT (SEQ ID NO: 14). Ranibizumab variable heavy chain CDRs are
CDRul: GYDFTHYGMN (SEQ ID NO: 9), CDRa2: WINTYTGEPTYAADFKR {SEQ 1D
NO: 10y, and CDRa3: YPYYYGTSHWYFDV (SEQ ID NG 1)

6324} In some embodiments, an antibody conjugate of the composition 18
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
vig recombinant DNA technology. In some embodiments, the polymer 15 bonded to a single
cysieine, In some embodiments, “added by recombinant DNA technology” means that the
cysteine residue replaces a non-cysteine amino acid that occurs in the same position in a known
or existing antthody or i a consensus antibody sequence. Thus, for example where the
antibody 1s an Ig(G1 and the heavy chain possess a leucing at EU position 443, the leucine 15
replaced via recombmant DNA technology with a cysteine (L.443C, EU numbering, or 449C
m SEQ ID NO: 1) Correspondingly, the native IgGGl sequence at EU position 347 15 @
{clutamine} and the Q is replaced with cysteine via recombinant BNA technology to yield
Q347C.

{0325] in some embodiments, the anti-VEGE-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 s in the Fc region and the anti-VEGF-A antibody of the
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composition 1s an immunoglobulin G (Ig(). In some embodiments, the anti-VEGF-A heavy
chain has CDORul: GYDFTHYGMN (SEGQ [D NO: 9), CDRyZ: WINTYTGEPTYAADFKR
(SEQ ID NO: 10), and CDRu3: YPYYYGTSHWYFDV (SEQ ID NO: 11), and position 221
{via sequential counting as m SEQ ID NO. 3} 5 T, and the anti-VEGF-A light chain has
CDRL1: SASODISNYLN (SEGQ ID NO: 12), CDR1L2: FTSSLHS (SEQ 1D NO: 13), and
CDRL3: QQYSTVPWT (SEQ 1D NO: 14), and Kabat position 4 1s L.

[0326] In some embodiments, the anti-VEGF-A heavy chain isotype 13 IgGl. In
some embodiments, the 1gG1 constant domain has one or more mutations relative to an 1gGl
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 following: (EU
numbering) E233X, 1234X L235X, (236X, 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,
A3308, and P3315. In some embodiments, antibody conjugate of the composition has the
following mutations (EU numbering): L234A, 1L.235A, and G237A.

(0327} In some embodiments, the cysteine residue is in the anti-VEGF-A heavy
chain and 13 Q347C (EU numbering) or L443C (EU numbering). In some embodients, the
cysteine residue is L443C (EU numbering, or 449C 10 SEQ ID NQO: 1). In some embodiments,
the sequence of the anti-VEGF-A heavy chain 1s SEQ ID NG: 1 {with or without the C-ternunal
lysine), and the sequence of the anti-VEGF-A hight chain 13 SEQ 1D NG: 2.

{0328] In some embodiments, the phosphoryicholine contamng polymer
comprises  Z-(methacrylovioxyethy}-2'-(trimethylammonium)ethy]  phosphate  (MPC)

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

{0329} In some embodiments, the polymer has three or more arms, or 13 synthesized
with an mifiator comprising 3 or more polymer ntiation sites. In some ernbodiments, the

ymerhas2,3,4,5,6,7, 8,9, 10, 11 or 12 arms, or 18 synthesized with an imtiator comprising
s T b o =

7

pol
2,3,4,5,6,7, 8,92, 10, 11, or 12 polymer instaation sites. More preferably, the polvmer has 3,
6, or 9 arms, or 1s synthesized with an nitiator comprising 3, 6, or 9 polymer inttiation sites.
In some embodiments, the polymer has 9 arms, or is synthesized with an intiator comprising

9 polymer initiation sites.
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{0336} 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 polvmer has a molecular weight of between about 600,000 to about $00,000
Da. In some emboediments, the polymer has a molecular weight of between about 700,000 to
about 800,000 Da. In some embodiments, the polymer 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.

(0331} In some embodiments, any of the antibodies described herein of the
composition can be further conjugated to a polymer to form a bioconjugate. 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 450,000 and 1,900,000 Daltons, between about 330,000
and 1,800,000 Daltons, between about 650,000 and 1,700,000 Daltons, between about 750,000
and 1,600,000 Daltons, between about 850,000 and 1,500,000 Daklions, 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 Daltons, between about 1,000,000 and 1,300,000 Dalions, between about
850,000 and 1,300,000 Daltons, between about 850,000 and 1,000,000 Daltons, and between
about 1,000,000 and 1,200,000 Daltons.

{6332} In some embodiments, the antibody comjugate is purnified.  In some
embodiments, the polymer aspect of the antibody conjugate 15 polydisperse, 1.¢. the polymer
PDI is not 1.0 In some embodiments, the PDI 1s less than 1.5, In some embodiments, the PDI
18 fess than 1.4, In some embodiments, the PDI is less than 1.3 In some embodiments the PDI
1s less than 1.2, In some embodiments the PDI is fess than 1.1

{0333} In some embodiments, the antibody conjugate has an anti-VEGF-A
mmunoglobulin G (IgG) bonded o a polymer, which polymer comprises MPC monomers,
wherein the sequence of the anti-VEGF-A heavy chain is SEQ ID NO. 1, and the sequence of
the anti-VEGF-A light chain 1s SEQ 1D NG, 2, and wherein the antibody 1s bonded only at
449 1n SEGQ ID NO. 1 to the polvmer. In some embodiments, the polymer has 9 arms and has

a molecular weight of between about 600,000 to about 1,000,000 Da.
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{0334} In some embodiments, the antibody conpugate has an anti-YVEGF-A
mmmuncglobulin G (g} bonded to a polymer, which polymer comprises MPC monomers,
wherein the sequence of the anti-VEGF-A heavy chain is SEQ ID NO. 1, and the sequence of
the anti-VEGF-A light chain is SEQ ID NQO. 2, and wherein the antibody is bonded only at
C443 (EU numbering, or 449C i SEQ [ NO: 1) to the pelymer. In some embodiments, the
polymer has 9 arms and has a molecular weight of between about 600,000 to about
1,000,000 Da.

[0335] In some embodiments, the antibody conjugate has the following structure:
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wherein: each heavy chain of the anti-VEGF-A antibody is denoted by the letier H, and each
light chain of the anti-VEGF-A antibody is denoted by the letter L; the polymer is bonded to
the anti-VEGF-A antibody through the sulfhydryt of (449 of SEQ ID NO: 1, which bond is
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depicted on one of the heavy chains; PC 15, where the curvy line

mndicates the pont of attachment to the rest of the polymer; wherein X 1s a} ~OR where R 1s
H, methvl, ethyl, propyl, or isopropyl, by —H, ¢} any halogen, mcluding —Br, -Cl, or -, d) -
SCN, or e} =NCK; and nl, n2, n3, nd, n3, n6, 07, n8 and v% are the same or different such that
the sum of nl, n2, n3, n4, 03, 16, n7, n8 and n% 15 2500 phus or minus 15%. In some
embodiments, the sum of nl, n2, n3, nd, nS, n6, n7, 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 15 a sugar, an
aminoalkyl, mono-substituled, poly-substituted or unsubstitaied vanants of the following
residues: saturated Ci ~Caa alkyl, unsaturated Cz ~Cag alkenyl or Ca -Caa alkynyl, acyl, acyloxy,
atkvioxycarbonyioxy, aryloxycarbonyioxy, cyeloalkyl, cycloalkenyl, alkoxy, cyeloalkoxy,
aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl,
aminocarbovioxy, nitro, azido, phenyl, hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,
cyano, and halogenated alkyl including polvhalogenated alkyl, --C0--0--R7, carbonyt --CCO-
Ry, «-CO--NReRo, ~-(CH2)--COOR7, --LCO--(CH--COORs, --(CH2)--NR:Ro, ester,
atkoxycarbonyl, aryloxyearbonyl, wherein n is an integer from 1 to 6, wherein each R7, Rsand
Ro 1s 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-
Cos alkyl, unsaturated Cz ~Cus alkenyl or Co- Cas alkynyl, acyl, acyloxy, atkyloxycarbonyloxy,
aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl,
arvialtkoxy carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy, nitro,
azido, phenyl, hydroxy, alkylihio, arvithio, oxysulfonyl, carboxy, cyano, and halogenated alkyl
mcluding polyhalogenated alkyl, a S-membered ring, and a 6-membered ring.

0336} In some embodiments, the antibody conjugate is present i a hiquid
formulation. In some emboduments, the antibody comjugate 13 combined with a
pharmaceutically acceptable carrier.

{03371 In some embodiments, an anti-VEGF-A antibody is presented. The anti-
VEGF-A antibody heavy chain has at least the following CDR sequences: CDRul:
GYDFTHYGMN (SEQ ID NO: 9), CDRa2: WINTYTGEPTYAADFKR (SEQ 1D NG: 10),
and CDRu3: YPYYYGTSHWYFDV (SEQ ID NO: 11). In some embodiments, the anti-
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VEGF-A heavy chain has those CDRs and i addition has threonine (T} at position 221 {via
sequential counting as in SEQ ID NG, 3} In some embodiments, the anti-VEGF-A light chain
has at least the folowing CDRs: CDRul: SASQDISNYLN (SEQ 1D NO: 12), CDR2:
FTSSLHS (SEQ ID NO: 13) and CDRL3: QQYSTVPWT (SEG 1D NG 14). In some
embodiments, the anti-VEGF-A antibody has those CDRs and in addition has leucine (L) at
Kabat position 4. In some embodiments, the isotvpe of the anti-VEGE-A antibody heavy chain
15 1g(G1 and has a CHy, hinge, CHz and CH3 domains. In some embodiments the light chain
isotype 1s kappa.

{03381 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 Gl mutations reduce effector function. In some embodiments the
aming acids to use for effector function mutations include (EU numbering) E233X, L234X]
L235X, GR36X, G237X, G236X, D2T0X, K322X, A327X, P329X, A330X, A330X, P331X,
and P331X, m which X 1s any natural or non-natural amino acid. In some embodiments, the
mutations include one or more of the following: E233P, L.234V, L2344, 1.2334, GR237A,
A327G, A330S and P3318 {EU numbering}. In some embodiments, the anti-VEGF-A heavy
chain has the following mutations (EU numbering): L2344, L2354 and G237A. In some
embodiments, the number of effector function mutations relative to a natural human IgGl
sequence 18 no more than 10, In some embodiments the number of effector function mutations
relative 1o a natural human {gG1 sequence isnomore than 5, 4, 3, 2 or 1. In some embodiments,
the antibody has decreased Fe gamma bimdmg and/or complement Clg binding, such that the
antibody’s ability to result n an effector function 18 decreased. This can be especially
advantageous for ophthalmic indications/disorders.

{63391 In some embodiments, the anti-VEGF-A antibody comprises one or more
of the following amino acid mutations: L234A, L.2354, G237A (EUJ numbering), and 1L.443C
(EU] numbering, or 449C in SEQ 1D NG: 1)

{0340] in some embodiments, the anii-YEGF-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-mediaied

effector function.
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{0342} In some embodiments an ant-VEGH-A antibody 18 provided. The anti-
VEGF-antibody comprises a heavy chain that comprises a CDRut comprising the sequence
GYDFTHYGMN {SEQ 3 NGO: 93,
sequence WINTYTGEPTYAADFKR (SEQ ID NO: 10), a CDRy3 comprising the sequence
YPYYYGISHWYFDY (SEQ 1D NO: 11}, a CDRLl comprising the sequence
SASQDISNYLN (SEQ 1D NO: 12}, a CDRuZ comprising the sequence FTSSLHS (SEQ 1D
N 13}, and a CDR3 comprising the sequence QQYSTVPWT (SEQ 1D NO: 14).

a CDRu2 comprising the

0343} Alternatively, the 1gG domain can be 1g(32, 1gG3 or 1gG4 or a composite in
which constant regions are formed from more than one of these isotypes {e.g., CH! region
from 1g(G2 or IgG4, 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 IgGl. Human 1eG2 and 1g(G4 have reduced effector functions relative to human
IpGl and Ig(G3.

{0344} The anti-VEGF-A heavy chain has a cysteine residue added as a mutation
by recombinant BDNA technology which can be used to conjugate a haif-life extending motety.
In some embodiments, the mutation s {EU numbering) Q347C (EU numbering) and/or 1443C
(EU numbering, or 449C i SEQ ID NG: 1), In some embodiments, the mutation 1s 1443C
(EU numbening, or 449C wm SEQ ID NO: 1), In some embodiments, the stoichiometry of
antibody to polymer i1s 1:1; in other words, a conjugate has one molecule of antibody
conjugated 1o one molecule of polymer.

{0345} The half-life of the anti-VEGF-A antibodies can be extended by attachment
of a “half-life (“half bfe”) extending moleties” or “half-iife (“half Life™) extending groups™.
Half-hife extending moieties inclode peptides and proteins which can be expressed in frame
with the biclogical drug of ssue (or conjugated chemucally depending on the situation} and
vartous polymers which can be attached or conjugated o one or more amine a¢id side chain or
end functionalities such as -SH, -OH, -COOH, -CONH2, -NH2, or one or more N- and/or -
elycan structures. Half-life extending moieties generally act to increase the in vivo circulatory
half-life of biologic drugs.

{0346} Examples of peptide/protein half-life extending moieties include Fe fusion
(Capon DJ, Chamow SM, Mordenti J, et al. Designing D4 immunocadhesions for AIDS

therapy. Nature. 1989, 337.525-31), human serum albumin {HAS) fusion (Yeh P, Landais D,
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Lemaitre M, et al. Design of yeast-secreted albumin derivatives for human therapy: biclogical
and aniiviral 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. Nishimori
K, et al. Design of a long-acting follitropin agonist by fusing the C-terminal sequence of the
chortonic gonadotropin beta subunit to the follitropin beta subunit. Proc Natl Acad Sci USA.
1992, 89:4304-08), genetic fusion of non-exact repeat peptide sequence (XTEN) fusion
{(Schellenberger 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 27:1186-90),
elastin like peptide (ELPylation) (MCpherson DT, Morrow C, Minehan DS, et al. Production
and purification of a recombinant elastomeric polypeptide, GIVPGVGIO-VPGY, from
Escheriachia coli. Biotechnol Prog. 1992, §:347-52), human transferrin fusion (Prior CP, Lat
C-H, Sadehght H et al. Modified transferrin fusion proteins. Patent WQ2004/020405. 2004},
proline-alanime-serine (PASvlation) {(Skerra A, Theobald 1, Schlapsky M. Biclogical active
proteins having increased in vivo and/or vitro stability. Patent WOZ008/155134 Al 2008),
homo-amino acid polymer (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. Protemn Eng Des Sel. 2007, 20:273-84) and gelatin
like protemn (GLK) fusion (Huang Y-85, Wen X-F, Zaro JL, et al Engiveering a
pharmacologically superior form of granulocyte-colony-stimulating-factor by fusion with
gelatin-like protein polymer. Eur J. Pharm Biopharm. 2010, 72:435-41),

{0347} Examples of polvmer half-life extending moteties mclude polyethylene
glycol (PEG), branched PEG, PolyPEGR (Warwick Effect Polymers; Coventry, UK),
polysialic acid (PSA), starch, hydroxylethyl starch {HES), hydroxyalkyl starch (HAS),
carbohydrate, polysacchanides, pullulane, chitosan, hyaluronic acid, chondroitin sulfate,
dermatan sulfate, dextran, carboxymethyl-dextran, polvalkylene oxide (PAQ), polyalkylene
alycol {PAG), polypropylene glycol (PPG), polyoxazoline, polyacryloylmorpholine, polyvinyl
alcohol (PVA), polycarboxylate, polyvinylpyrrolidone, polyphosphazene, polyoxazoline,
polyethylene-co-maleic acid anyhydride, polystyrene-co-maleic acid anhydride, polv(1-
hydroxymethyethylene  hydroxymethylformaly (PHF), a zwitterionic  polymer, a

phosphorylcholine containing 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 to an
antibody via free amino groups of the protein using N-hydroxysuccinimide (NHS) esters.
Reagents targeting conjugation to amine groups can randomly react o e-amine group of
lysines, g-amine group of N-terminal amine acids, and é-amine group of histidines.

{03491 However, the anti-VEGF-A antibodies disclosed herein have many amine
groups available for polymer conjugation. Conjugation of polymers to free amino groups,
thus, ouight 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 chemistry including, without
limitation, maleimide chemustry, or the coupling of polymer hydrazides or polymer amines to
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 cysteine residues are emploved in the Fe portion of the antibody. In some
embodiments, the sites to introduce cysteme residues into an Fe region are provided in WO
2013/093809, US 7,521,541, W(Q 2008/020827, US B008453, 1S 8455622 and

J82012/0213703, incorporated herein by reference for all purposes. In some emboduments,
the cysteine mutations are (3347C (EU numbering) and L443C referring to the human IgG
heavy chain by EU numbering.

[0352] 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 wheren the polymer is formed from one or
more monomer units and wherein at least one monomer umt has a zwitterionic group is
provided. In some embodiments, the zwitterionic group is phosphoryicholine.

{0353 {n some embodiments, one of the monomer units 1s HEMA-PC. In some

embodiments, a polvmer 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 1s 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-aniibody 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 500,000 and 1,000,000
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 is given for an antibody 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.

{0356} In some embodiments, an aoti-VEGF-A antibody has a HEMA-PC polymer
which has a molecular weight measured by Mw of between about 100 kDa and 1650 kDa s
provided. In some embodiments, the molecular weight of the polymer as measured by Mw is
between about 500 kD3a and 1006 kDa.  In some embodiments, the molecular weight of the
polymer as measured by Mw 15 between about 600 kDa to about 900 kDa. In some
embodiments, the polymer molecular weight as measured by Mw 1s 750 kBa plus or minus

1

(4

%%.

{83587} In some embodiments, the polymer is made from an initiator suitable for
ATRP having one or more polymer imtiation sites.  In some embodiments, the polymer
mitiation site has a 2-bromoisobutyrate site.  In some embodiments, the inttiator has 3 or more
polymer mitiation sites.  In some embodiments, the mitiator has 3,4, 5,6,7,8,9,10, 11 or 12
polymer mmitiation sites.  In some embodiments, the mitiator has 3, 6 or @ polymer inttiation
sites. Insome embodiments, the initiator has 9 polymer inttiation sites. 1n some embodiments,
the itiator 15 0G1786.

{0358} The anti-VEGF-A antibodies can be produced by recombinant expression
including (i) the production of recombinant DNA by genetic engineering, (11} ntroducing

recombinant DNA into prokaryetic or eukaryotic cells by, for example and without imitation,
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transfection, electroporation or micreinjection, {11} cultivating the transformed cells, {(iv})
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, in order to (vi) obtain purified
antibody.

{03591 The anti-VEGF-A antibodies can be produced by expression i a suitable
prokaryotic or eukaryotic host system characterized by producing a pharmacologically
acceptable aniibody molecule. Examples of eukarvotic cells are mammalian cells, such as
CHO, COS, HEK 293, BHK, SK-Hip, and Hep(G2. 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.

{03601 A wide variety of vectors can be used for the preparation of the antibodies
disclosed herein and are selected from eukarvotic and prokaryotic expression vectors.
Examples of vectors for prokaryotic expression include plasmids such as, and without
limitation, preset, pet, and pad, wherein the promoters used in prokaryotic expression vectors
melude one or more of, and without linutation, lac, tre, trp, recA, or araBAD. Examples of
vectors for eukarvotic expression nclude: (1) for expression in yeast, vectors such as, and
without himitation, pAQ, pPIC, pYES, or pMET, using promoters such as, and without
hnutation, AOX1, GAP, GALL, GTHI or AUGT; (1) for expression n insect cells, vectors
such as and without limitation, pMT, pAcS, pIB, pMIB, or pBAC, using prorooters such as and
without hmtation PH, pl0, MT, AcS, OplE2, gp64, or polh, and (1) for expression i
mammalian cells, vectors such as, and without mstation, pSVL, pCMV, pRo/RSV, pcDNAZ,
or pBPV, and vectors derived from, m one aspect, viral systems such as and without hmitation
vaccinia virus, adeno-associated virases, herpes viruses, or refroviruses, using promoters such
as and without Hmitation CMV, SV40Q, EF-1, Ub(C, RSV, ADV, BPV, and beta-actin.

{0361} A formulation or composition of the present disclosure can be prepared
using any suitable option. In some embodiments, the formulation is prepared by combining
the protein that is not conjugated to a phosphorylcholine-containing polymer with a protein
comjugated to a phosphoryicholine-containmg polymer.  In some embodiments, the
formulation is prepared by combining the protein that is not conjugated to a phosphoryicholine-
containing 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 without 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/mbL
in the final composition (percent composition of 20%), with an amount of a protein conjugate
that corresponds to 40 mg/mb of the protein portion of the protein conjugate {excluding any
contribution of the polymer to the mass weight concentration calcolation} in the final
composiion.

(0362} Provided herein s a method of preparing a formulation, comprising
combining n a formulation: a first molar amount of a conjugate comprising & first protein
conjugated to a phosphorylcholine-containing polymer; and a second molar amount of a
second protein that is not conjugated to a phosphorylcholine-containing polymer, wherein the
formulation comprises the second proten 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 suttable amount
of the first and second proten, as provided herein.

0363} In some embodiments, preparing the formulation mcludes adding an
amount of a modified protein that does not have a reactive group {e.g., reactive cysteme) for
conjugation with the protein before conjugation, and carrying out the conjugation reaction
whereby only the reactive proteims are conjugated with the polymer, while the modified protemn
remains m unconjugated form. In some embodiments, preparing the formulation ncludes
providing a free protein without engineered cysteine for maleinude polymer conjogation, and
mixing this 1o during or after the conjugation and purification process to result i mix
formulation.

[0364] In some embodiments, the pH of the formulation can be any suiiable 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 deseribed herein
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comprising the step of adjusting the composition pH away from the 1soelectric (pl} point of at
least one of the proteins present in the composition to obtain a clear solution 18 provided.

{0365} Provided herein is 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 protern comprised in the formulation, wherein the formulation
comprises. a first molar amount of a conjugate comprising a first protein conjugated o a
phosphorylcholine-containing polymer; and a second molar amount of the unconjugated
protein, wherein the unconjugated protein 18 not conjugated to a phosphorylcholine-containing
polymer, wherein the formulation comprises the unconjugated protemn 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 unconjugated protein, wherein the total molar amount comprises a sum of the first
molar amount and the second molar amount.

03661 In some embodiments, a method of preparing a formulation of a conjugated
protein and an unconjugated protein includes: providing an inutial formulation comprising a
conjugate comprising a first protein comjugated to a phosphorylcholine-containing polymer;
combuung i a second formulation a second protein that 8 not comjugated to a
phosphorylcholine-containing polymer with the conjugate; and adjusting the pH of the imital
and/or second formulation to be about 0.5 pH units away or rore from the 1soelectric point
{ph) of the second protein, to thereby prepare a nmux 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 1% or more {e.g., about 5-90%, 15-259%,
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 herein.

{0367} In some embodiments, the formulation before adjesting the pH, before or
after the unconjugated protein and the conjugated protein are combined, 1s at or arcund the pl
of the unconjugated protein. In some embodiments, the unconjugated protein, before
combining with the conjugated protein and adjusting the pH, is in a solution that is not or is
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 formufation of the unconpugated protein and the

¢, by visual inspection, or as

=

conjugated protein is or becomes clear and non-turbid (e
measured in NTU units, as provided herein).

{0368] Adjusting the pH of the formulation can be done using any suitable option.
In some embodiments, adjusting the pH comprises substituting 2 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 1s 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, glycine, 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, diafiliration, dilution
followed by ulirafiltration, chromatography, etc. In some embodiments, adjusting the pH
comprises adding a base or acid to raise or lower the pH.

{0369} In some embodiments, methods of the present disclosure provide for a fow-
viscosity formulation of a protein corgugated to a phosphoryicholine-containing polymer. The
method can include combining in a formulation: a first molar amount of a conjugate
comprising a first protein conjugated 1o a phosphorylcholine-containing polymer; and a second
molar amount of the protem that 1s not conjugated to a phosphorylchohine-containing polymer,
wherein the formulation comprises the protein that is not conjugated to the phosphoryvicholine-
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 unconjugated proteins, wherem the total molar amount
comprises a sum of the first molar amount and the second molar amount, wheremn the
formulation has a pH that 1s about 0.5 pH units away or more from the 1soelectric point (pi) 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 switable viscosity as
provided herein. In some embodiments, the reference formulation has a high viscosity, as

provided hergin.
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{0376} In any method of preparing a formelation or composiiion of the present
disclosure, in some embodiments, the prepared formulation or compaosition 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 embodiments, a method of preparing 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.

(0371} 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 can be adjusted such that not all of the imitially provided unconjugated protein is
conjugated as a result of the conjugation reaction. In some embodiments, the unconjugated
protein 15 combined with the conjugate protein at the end of the conjugation process. In some
embodiments, the conjugate is prepared by conjugating the protewn to the polymer n a
conjugation reaction, rerooving unconjugated protein remanung 1n the conjugation reaction to
generate a purified conjugate, then combining the punified conjugate with an amount of the
second protein that 18 not conjugated to a polymer. In some embodiments, the conjugated and
unconjugated proteins are combined through a combination of (1) adding an amount of
unconjugated protein and (1) adjusting the exient 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.

{03721 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 m US patent publication no. 2017/0190766 and
2019/0270806, the entireties of which are incorporated herein by reference.

03731 In some embodiments, 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 includes
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
conjugation efficiency. In some embodiments, the resultant mixture of the conjugation reaction
is reformulated to the desired pH and the desired butfer constituents, without purifying away
the unconjugated protein. In some embodiments, the prepared formulation has a mixture of
uncompugated protein to conjugated protein, where the ratio s determmed by the extent of
molar excess of polymer used. In some embodiments, the molar excess of polymer is based
on the amounts used to achieve a desired percent residual anconjugated proten {e.g., 20%)
after the conjugation reaction of OGI802 to OG1950 to form OGI953 bioconjugate and
retaiming residual OG1950. In some embodiments, any of the formulations and compositions
heremn can be produced by using an unconjugated protein {e.g., unconjugated antibody or
unconjugated fusion construct) without an engingered cysteine that 1s mixed with proteims (e.g,,
antibodies or fusion construct) comprising a free cysteine (e.g., in their F¢ region) during the
comjugation reaction. In some embodiments, the decapped and refolded protein or antibody
undergoes further treatment with alkylation agents such as iodoacetamide (1AM} or N-
ethylmaleimide (NEM}.

{0375] Also provided are any composition or formulation prepared by any one of

the methods of the present disclosure.
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{0376} Also provided is a method of storing a protein, comprising maintaining a
protein in a formulation {or therapeutic composition or therapeutically acceptable composition)
for at least 2 months and up to 2 years {or more}, the formulation (or therapeutic composition
or therapeuticaily 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 protein that is not comjugated to a phosphorylcholine-containing
polvmer; 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, wherein the
formutlation has a pH that is about 0.5 pH units away or more from the isoeleciric point {(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., OG1930,
where the conjugated form is OGI1953). In some embodiments, the first and second proteins
are a fusion construct comprising a VEGF Trap fused to the heavy chain of an anti-IL-6
antibody {e.g., OG2072, where the conjugated form 1s OG2074).

(0377} The formulation {or therapeutic composition or therapeutically acceptable
composition) can be any suttable formulation as provided heremn. In some embodiments, the
formulation {or therapeutic composition or therapeutically acceptable composition) 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 553% 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 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 includes the second protein at
a percentage in a range defined by anv 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



WO 2024/254281 PCT/US2024/032770

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 5% and about 50%, 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 protein. 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. Io 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 protetn, 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 protemn {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 {or therapeutic composition or therapeutically acceptable
composition) 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, the formulation (or therapeutic 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 composiiion or
therapeutically acceptable compaosition} 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 irehalose), as described herein.

{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, 14,15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 30, 35, 40°C, or optionally 1t 15 stored at a temaperature 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, maintaining the protein includes storing the formulation {or therapeutic
composition or therapeutically acceptable composition) at a temperature in the range of 0-
10°C. In some embodiments, maintaining the protein includes storing the formulation {or
therapeutic compostiion or therapeutically acceptable composition) at a temperature in the
range of 10-20°C. In some embodiments, maintaining the protein includes storing the
formulation {or therapeutic composition or therapeutically acceptable composition) at or at
about 5°C. In some embodiments, maimtaming the protein includes storing the formulation {or
therapeutic composition or therapeutically acceptable composition) at or at about 25°C. In
some ernbodiments, maintaiming the protein includes storing the formulation {or therapeutic
composition or therapeutically acceptable composition} at room temperature.  In some
embodiments, maniaiming the protein mcludes storing the formulation {or therapeutic
composition or therapeutically acceptable composition} under ambient atmospheric pressure.

{6379} in some embodiments, the method inchudes preparing the formulation {or
therapeutic composition or therapeutically acceptable composition) with any one of the
methods of preparing the formulation {or therapeutic composition or therapeutically acceptable
composition} of the present disclosure,

Method of Conjugating Proteins to Polymers

{03801 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 halftlife

extending motety having a sulthydryl specific reacting group selected from the group
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consisting of maleimide, vinylsulfones, orthopyridyl-disulfides, and 1odoacetamides to provide
the therapeutic protemn-half life extending moiety conjugate.

{03811 In some embodiments, a method of preparing the OG1953 antibody
conjugate from OG1950 15 provided. As shown in 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 15 oxidized 1o produce a decapped OG1950 antibody where the inter-
and intra- light and heavy chain disulfide bonds naturally occurring in the antibody are formed,
but the engineered Cysteine on the heavy chain position L443C (EU numbering, or 449C
SEQ ID NO: 1) remains decapped (FIG. 18). The OG195¢ s then conjugated by adding 3.5x
molar excess of a maleimide biopolymer. (FIG 18). The biopolymer links to the OG1950
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. 18).

{03482} The protein and process described above can be varied as well. Thus, in
some embodiments, a process for preparing a comjugated protein {(which need not be an
antibody or an anti-VEGE antibody}) is provided. The process includes reducing one or more
cysteines i a protein to form a reduced decapped protein in a solution. After reduction, one
or more cysteines of the decapped protein is reoxidized to restore at least one disulfide linkage
while ensuring that an engineered cysteine residue 1u the protein remains n a free thiol form
to form a reoxidized decapped protem in the solution. At least one excipient 13 then added to
the solution. The excipient reduces a polymer mduced protein precipitation. After the excipient
18 added, a polymer 13 added to the solution, which is conjugated to the reoxidized decapped
protein at the engineered cysteine residue to form a conjugated protein.

[0383] In some embodiments, the molar excess of the reducing agent can be altered
o any amount that functions. In some embodiments 5, 16, 20, 30, 40, 50, 60, 70, 80, 90x molar
excess of the reducing agent {which need not be TCEP in all embodiments) can be employed.
in some embodiments, any antibody (therapeutic or otherwise) can be employed. In some
embodiments, these can be the antibody, the antibody conjugate, or both. In some
embodiments, 1,2, 3, 4,5, 6,7 8 9 10, 11, 12, 13, 14, 15x molar excess of a malemmide
bigpolymer 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 polvmer. 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 is greater than
the amount of the polymer. 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 step is optional.

[0385] In some embodiments, the method of making an antibody conjugate
comprises conjugating an anti-VEGF-A antibody to a phosphorylcholine containing polymer.
in some embodiments the method comprises the steps of conjugating an anti-VEGF-A
antibody to a phosphoryicholine containing 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.

{0386} In some embodiments, the polymer comprises or consists of a
phosphorylcholine containing polymer.  In some embodiments, the phosphoryicholine
containing polymer comprises a sulfhydryl specific reacting group selected from the group
consisting of a malemmide, a vinvisulfone, an orthopyridyl-disuifide, and an 1odoacetaride. In
some embodiments, the sulthydryl specific reacting group on the phosphoryichohine
containing polymer reacts with the cysteine residue on the anti-VEGF-A antibody to make the
antibody conjugate,

{0387} 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 15 an enzyme, a higand, a receptor, or other proten or mutants or variants
thereof. In some embodiments, the native protein contains at least one disulfide bond and at
least one non-native cysteine.

03881 In some embodiments, the excipient can be an acid or a base. In some
embodiments, the excipient 18 a detergent, a sugar, or a charged ammo acid. In some

embodiments, the excipient assists in keeping the protein in solution duning the comjugation to
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the polymer. In some embodiments, the excipient is added fo 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 reaction 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,

{03901 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.

{0391} 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 protemn from the unreacted polymer and from the unconjugated
protein.

[6392] In some embodiments, the processes described herein and outlined n FIG.
18 wmvolves an excipient that is capable of facilitating and/or mamtanung 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 proten and the polymer
and then the end conjugate as well. In some embodiments, without the excipient approach, the
1ssue can be that while the protemn 13 soluble, when the biopolymer 1s added, the solubility of
the solution {e.g., protein} drops andprecipitates form.  Of course, when the protein forms
precipitates, it 18 not available for conjugation. Thus, an excipient can be employed to maintain
the solubility of the protein in the presence of the biopolymer so the two can couple to form
the protemn conjugate (or as depicted in FIG. 18, an antibody conjugate). This also allows for
the solubility of the conjugate o be maintained.

03931 In some embodiments, the polymers disclosed herein can comprise one or
more of the following: a zwitterion, a phosphorylcholine, 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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{0394} In some embodiments, any of the proteins provided herein can be
conjugated to any of the polymers provided herein via one or more of the methods provided
herein.

{0395] 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 employed 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.

{03961 In some embodiments, the therapeutic protein may be any of the anti-
VEGF-A antibodies described herein having a cysteine residue added via recombinant DNA
technology. In some embodiments, the anti-VEGF antibody heavy chain has the following
CDRs: CDRal: GYDFTHYGMN (SEQ ID NO: 9), CDRi2: WINTYTGEPTYAADFKR
(SEQ ID NO: 10), and CDR3: YPYYYGTSHWYFDV (SEQ ID NO: 11). The heavy chain
can also have threonine (T) at position 221 {via sequential counting as in SEQ D NO. 3). In
some embodiments, the anti-VEGF light chain has the following CDRs: CDRoL:
SASQDISNYLN (SEQ ID NO: 12), CDRL2: FTSSLHS (SEQ ID NO: 13), and CDRL3:
QOYSTVPWT (SEQ ID NO: 14). The anu-VEGF-A light chain can also have leucine (L) at
Kabat position 4.

{6397} 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 embodimenis, the mutations are to one or more of the
following amino acid posttions {EU numbering): E233, 1.234, 1.235, G236, G237, A327, A330,
and P331.  In some embodiments, the mutations are selected from the group consisting oft
E233P, 1234V, L2344, L2354, G237A, A327G, A3308 and P331S (EU numbering). In
some embodiments, the mutations are (EU numbering) 1.234A, L2354 and G237A.

[0398] In some embodiments, the cysteine residue added to the therapeutic protein
via recombinant BDNA technology should not be involved in Cys-Cys disulfide bond pairing.
In this regard, therapeutic proteins may be dimeric. So for example, an intact anti-YVEGF-A
antibody has two light chains and two heavy chains. If a Cys residue 1s introduced into the
heavy chain for instance, the mtact antibody will have two such miroduced cysieines 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 introduced Cys residue will not be useful for conjugation. It is known
in the art how to avoid positions in the heavy and light chains that will give rise to inira-chain
disulfide pairing. See, e.g., U.S. Patent Application No. 2015/0158952.

03991 In some embodiments, the cysteine residue introduced via recombinant
DNA technology is selected from the group consisting of (EU numbering) Q347 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 antibody 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.

0400} In some embodiments, the sulfhydryl specific reacting group is maletmide.

{04011 In some emboduments, the half-life extending moiety is selected from the
group consisting of polvethylene glycol (PEG), branched PEG, PolyPEG® (Warwick Effect
Polymers, Coventry, UK), polysialic acid (PSA), starch, hydroxylethyl starch (HES),
hydroxyalkyl starch (HAS), carbohydrate, polysaccharides, pullulane, chitosan, hyaluronic
acid, chondroitin sulfate, dermatan sulfate, dextran, carboxymethyl-dextran, polyalkylene
oxide (PAQ), polvalkvlene glyveol (PAG), polypropyviene glyveol (PPG), polyoxazoline,
polvacryloylmorpholine, polyvinyl alcohol (PVA), polvearboxylate, polyvinyipyrrolidone,
polvphosphazene, polyoxazoline, polyethviene-co-maleic acid anyhydnde, polystyrene-co-
maleic acid anhydnde, poly(l-hydroxymethvethylene hydroxymethylformaly (PHF), a
zwitterionie polymer, a phosphoryicholine containing polymer and a polymer comprising 2-
methacrylovioxy-2’-ethy trimethylammoniomphosphate (MPC).

0402} In some embodiments, the half-life extending moiety 18 a zwitterionic
polymer. In some embodiments, the zwitterion is phosphorylcholine, 1.e. a phosphoryicholine
containing 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 polymer has 2, 3, 4, 5, 6, 7, & 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 initiation sites.
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{0404} 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.

{0405] in some embodiments, the methed of preparing a therapeutic protein-half
life extending moiety conjugate has an additional step of contaciing 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
in the culiure media to form disulfide adducts. See, e.g., WO 2009/052249. A cysteine so
dervatized 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,
dithiothreitol, or TCEP. However, such treatment with a reducing agent will reduce all of the
cysteine residues in the therapeutic protein, including native cysteines many of which are
mvolved m inter and intra chain Cys-Cys disulfides bonds. The native Cys-Cys disulfides are
generally crucial to protein stabiity and activity, and they should be reformed. In some
embodiments, all native (e.g., inter and intra) Cys-Cys disulfides are reformed.

{6406} To reform vative mter and intra-chaio disulfide residues, after reduction to
remove the cysteine disulfide adducts, the therapeutic protein 18 exposed to oxidizing
conditions and/or oxidizing agents for a preseribed period of time, eg., 60 minutes to
overmight.  In some embodiments, ambient air exposure overmight can be used to achieve
reformation of the native disulfide bonds. In some embodiments, an oxidizing agent 1s
employed to restore the native disulfides. In some embodiments, the oxiding agent 1s selected
from the group consisting of aquecus CuS(4 and dehydroascorbic acid (BHAA).  In some
embodiments, the oxadizing agent 1s DHA A, In some embodiments, the range of DHAA used
is in the range of 53-30 equivalents.  In some embodiments, the range 15 10-20 equuvalents. In
some embodiments, the range 15 15 equivalents.

{0487} in some embodiments, the thio! reductant is selected from the group
consisting oft Tns[2-carboxyehtyl]phosphine hydrochloride (TCEPR), dithiothreitol (DTT),
dithiserythritol (OTE}, sodiom borohydride (NaBHa), sodium cyanoborohydride (NaCNBH3),
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B-mercaptoethano! (BME), cysteine hydrochloride and cysteine.  1n some embodiments, the
thio! reductant is TCEP.

{04081 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 is removed
following incubation with the therapeutic protein prior to oxidation of the therapeutic protein.

{0409} In some embodiments, the method for conjugating a therapeutic protein to
a half-life extending moiety has a further step of purifying 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.

{0410 In some embodiments, the therapeutic protein conjugate retains at least 20%
biwlogical 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
0% biological activity relative to native therapeutic protein.

{04111 In some embodiments, the therapeutic protein conjugate has an increased
half-life relative to unconjugated therapeustic protein. In some embodiments, the therapeutic
protein conjugate has at least a 1.5-fold increase in half-life relative to unconjugated
therapeutic protein. In some embodiments, the therapeutic protein conjugate has at least a S-
fold inerease in half-ife relative to unconjugated therapeutic protein.

{0412} In some embodiments, the zwitterionic polymer of the method of
conpugating a therapeutic protein to a halftlife extending moiety 13 a radically polymerizable
monomer having a zwitterionic group and the method has a further step of polymerizing the
free radically polymerizable zwitterionic monomer in a polymerization medium to provide a
polymer, the medium comprising: the radically polymerizable zwitterionic monomer; a

U wherein M, is a transition metal, q is a higher oxidation state

transition metal catalyst M
of the metal and g-1 is & 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 fransition
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metal catalyst is supplied in situ by providing the mactive metal salt at its higher oxidation
state Mi"X together with a reducing agent that is capable of reducing the transition metal
from the oxidized inactive state to the reduced active state; a ligand; and an initiator.

{0413} 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 resulis in the
transition metal catalyst cycling between the higher oxidation state and the lower oxidation
state while the polvmer chains cycle between having propagating chain ends and dormant chain
ends. See, eg., US Patent No. 7,893,173

{0414 In some embodiments, the radically polymerizable zwitterionic monomer is

selected from the group consisting of

H,C R1 HaC R1

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

[0415] in some embodiments, the radically polymenzable monomer 15

-164-



WO 2024/254281 PCT/US2024/032770

o}

wherein R1 s 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 methy! and X and Y are each 2.

{0416} In some embodiments, the radically polymerizable monomer is

R~ /\\/\mm
{ o),
\

R4

wherein R1 s H or Crsalkyl, R2 and R3 are the same or different and are H or Ciualkyl, R4
18 POu-, 8Os+ or COz- and X and Y are the same or different and are integers from 1-6. Tn some
embodiments, R1, R2 and R3 are methyl, R4 13 PO4- and X and Y are each 2.

{0417} In some embodiments, the monomer is
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wherein R1 18 H or Crealkyl, R2, R3 and R4 are the same or different and are H or Craalkyl,
R5 48 POs-, SOz~ or CO2- and X and Y are the same or different and are integers from 1-6. In
some embodiments, R1, R2, R3 and R4 are methyl, RS 158 POs- and X and Y are 2.

{0418} in some embodiments, the transition metal Mt 13 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 13 supplied as a salt of the form MO 30 MO 5
selected from the group consisting of Cul™, Fe', Ru®, O, Mo, WM™, RhY, Re?', Co”,

/7 Zn7, An', and Ag” and X is selected from the group consisting of halogen, Ci.s alkoxy,
(8Oahin, (POa, RTPOn, (RTPC4), triflate, hexaluorophosphate, methanesuifonate,
arylsulfonate, CN and R7C0:, where R7 1s H or a straight or branched Cis alloyl group which
may be substituted from 1 to 5 times with a halogen. In some embodiments, MdV" is Cu!”
and X’ 15 Br.

{0419} In some embodiments, M@V is supplied in situ.  In some embodiments,
M9 Xy is CuBr2. 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 ion, 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”.

{04201 In some embodiments, the reducing agent is an organic compound. Insome
emboduments, the organic compound is selected from the group consisting of alkylthiols,

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

04214 In some embodiments, the ligand is selected from the group consisting of
2,2"-bipyridine, 4,4-Di-S-nonyi-2,2%-bipyridine, 4,4-dinonyl-2,2-dipyridyl, 4,4',4"-tris(5-
nonyl}-2,2"6" 2" terpyridine, NN NN N"-Pentamethvidiethylenetriamine, 1,1,4,7,10,10-
Hexamethyltriethylenetetramine, Tris{Z-dimethylaminoethyDamine, N, IN-bis{2-
pyridvimethyhoctadecylamine, N.N,N' N'-tetra{{2-pyridalimethyljethylenediamine, trisf(2-
pyridyhmethyliamine, trig{2-aminoethyamine, tris{2-bis{3-butoxy-3-
oxopropyhaminoethyamine,  tris{2-bis(3-(2-ethythexoxy}-3-oxopropyaminoethyllamine
and  Tris{(2-bis(3-dodecoxy-3-oxopropyljaminoethyhamine.  In some embodiments, the
ligand is 2.2 -bipyridine.

10422} In some embodiments the tmitiator has the structure:

RT—-—RZ{«RB}S

wherein R1 13 a nucleophilic reactive group, R2 comprises a linker, and R3 comprises a

polymer synthesis imtiator moiety having the siructure

wherein R4 and RS and are the same or different and are selected from the group consisting of
alkyi, substituted alkyl, alkyvlene, alkoxy, carboxyalkyl, haloalkyl, cycloalkyvl cyclic alkyl
ether, alkenyl, alkenylene, alkynyl, alkynylene, cycloalkylene, heterocycloalkyl,
heterocycloalkylene, arvl, arylene, arylene-oxy, hetercaryl, amine, amido or any combination
thereof; Z is a halogen or UN; and s 15 an integer between 1 and 20.

{04231 In some embodiments, £ is Br and R4 and RS are each methyl. In some
embodiments, R1 15 selected from the group consisting of NHz-, OH-, and SH-.

{0424} In some embodiments R2 is alkyl, substituted alkyl, alkylene, alkoxy,
carboxyalkyl, halealkyl, cvcloalkyl, cychic alkyl ether, alkenvl, alkenyiene, alkynyl,
altkynylene, cycloalkylene, heterocycloalkyl, heterocyeloalkylene, aryl, arviene, arylene-oxy,

hetercaryl, amino, amido or any combination thereof. In some embodiments, R2 is
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Ay

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 s

R6

__}_&»a/

R8

wherein R6, R7 and R38 are the same or different and are selected from the group consisting of

O CH,

z
/\N o
H CHs
CH,
o

o)

and
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CH
HyC N
=
0O 0
(o] 9
/\N’)E\\/\N)J\\/ =
H H O HyC CHy

{0426} In some embodiments, the nitiator has the structure:
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wherein A and B are the same or different and are integers from 2 to 12 and Z 1s any halide,

for exarople Br.  In some embodiments, A and B are each 4,

{0427} In some embodiments, the method further has the step of reacting the

polymer with a maletmide reagent to provide a polymer baving a terminal maleimude. Tnsome

embodiments, the maleinide compound 15
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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 deseribed herein is provided.

Provided herein i1s a method of ireating a subject, comprising: intraocularly
adnmunistering a therapeutically effective amount of the formulation or composition provided
herein to a subject in need thereof {e.g., a subject having an ocular disease). In some
embodiments, intraocularly administering the formulation includes using a syringe loaded with
the formulation and intraccularly 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 ¢, intraocular 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 imjection tirne {e.g., about 10 seconds or less, about 8§ seconds or less, about
6 seconds or less, about S seconds or less, about 4 seconds or less, or a tiwe period in a range
defined by any two of the preceding values {e.g., 4-10 seconds, 5-9 seconds, 5-7 seconds, 4-8
seconds, etc.).

In some embodiments, a formulation of the present disclosure reduces the mjection
foree when administering the formulation with a syringe compared to a reference formulation
without the unconjugated protemn (e.g., a reference composition where all the protein
component 1s conjugated to the polymer, at the same total molar amount). In some
embodiments, the imjection force to expel the formulation from a syringe fitted with a 27 or
29 gauge needle 13 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 (g, 5-12 N, 5-10 N, 5-8 N, 6-9 N, etc.}. In some
embodiments, the method includes administering the formulation using a syringe fitted with a
27 or 29 gauge, or higher gauge, needle.

{04281 In some embodiments, the protein 18 an anti-VEGF-A aniibody. In some

embodiments, a method 1s presented for the treatment or prophylaxis of an ocular disease

-171-



WO 2024/254281 PCT/US2024/032770

having the step of administering a therapsautic protein selected from the group consisting of an
anti-YVEGF-A antibody (and conjugates thereof). In some embodiments, any one or more of
the antibodies or antibody conjugates, fusion constructs or conjugates thereof provided herein
can be used as treatment and/or prophylaxis 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 embodimenis, this functionality can be the aniibody, the antibody
comjugate, or both. In some embodiments, the method includes administering to the subject
any one or more of the fusion constructs and/or conjugates thereof provided herein.

{0429 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 adnunistering 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
administering an effective dose of any one of the formulations or therapeuticaily effective
compositions described herem that mclude the antibody and/or antibody conjugates to a subject
m need thereof. In some embodiments a method for treatment or prophylaxis of an ocular
disease ncludes admiwmstering an effective dose of any one of the formulations or
therapeutically effective compositions described herein that mclude the fusion construcis
and/or conjugates thereof {0 a subject in need thereof. In some embodiments, the disease can
be age-related macuolar degeneration (AMD) or diabetic macular edema (BME)}. In some
embodiments, the disease can be wet AMD. In any method of treatment or prophylaxis of an
ocular disease herem, mn some embodiments, administering an effective dose of the antibody
and antibody conjugates described herein to a subject n need thereof includes admimstering
any one of the formulations or therapeutically effective compositions described heremn 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 hereimn to a subject in need thereof
mcludes administering any one of the formulations or therapeutically effective compositions

described heremn that include the fusion constructs and/or conjugates thereof to the subject.
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{0430} In some embodiments, the ocular disease is selected from ong or more of
the group consisting of diabetic retinopathy, choroidal neovascularization (CNV), age-related
macular degeneration {AMD), diabetic macular edema (DME), pathological myopia, von
Hippel-Lindau disease, histoplasmosis of the eye, central retinal vein occlusion (CRVO),
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.

(0431} In some embodiments, the antibody and/or antibody conjugate is
adnunistered no more frequently than once a month. In some embodiments, the antibody or
conjugate thereof 1s administered two times per month or weekly. In some embodiments, the
antibody of conjugate thereof is 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.

{04321 In some embodiments, one or more of the compositions provided herein can
aliow for a reduction in the consequences of high treatment burdens from the use of mtravitreal
wyection of anti-VEGE agents for the treatroent of the wet {proliferative} form of age-related
roacular degeneration (AMD). Real world outcomes for patients with wet AMD lag belund
the climcal outcomes demonstrated in the phase 3 clinical studies such as the MARINA and
ANCHOR studies with Lucentis®((rambizumab) and the VIEW 1 and VIEW 2 stadies with
Eylea®{aflibercept). An anti-VEGF therapeutic with a longer ocular residence tinme such that
it can be adonnistered 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 emboduments, compounds, including antibody conjugates and anti-
VEGE-A antibodies described heremn are used to treat patients who have diabetic macular
edema.

{0434] in some embodiments, compounds, including antibody conjugates and anti-
VEGE-A antibodies described herein are used to itreat patients who have background or
nonproliferative diabetic retinopathy but have little or no vision impairment. In some
embodiments, such patients are dosed less than once a month via intravitreal injection. In some

embodiments, such patienis are dosed six times a year. 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 vear. ln 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.

04351 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.e.,
gene therapy.

(0436} There are two major approaches to getting the nucleic acid (optionally
contained 1n a vector) into the patient's cells: in vive and ex vivo. For in vivo delivery the
nucleic acid 15 injected directly into the patient, usually at the sites where the therapeutic
protein is required, 1.e., where biological activity of the therapeutic protemn is needed. For ex
vivo treatment, the patient's cells are removed, the nucleic acid is introduced into these isolated
cells, and the modified cells are administered to the patient either directly or, for example,
encapsulated within porous membranes that are implanted info the patient (see, e.g, U S Pat.
Nos. 4,892,538 and 5,283,187}, There are a variety of technigues available for introducing
nucleic acids mto viable cells. The techniques vary depending upon whether the nucleic acid
18 transferred into cultured cells n vitro, or transferred in vivo i the cells of the intended host.
Technigues suitable for the transfer of nucleie acid nto mamunabian cells in vitro include the
use of liposomes, electroporation, microingection, transduction, cell fusion, DEAE-dextran, the
calctum phosphate precipitation method, etc. Traussduction mvoives the association of a
rephcation-defective, recombinant viral {including retroviral) particle with a cellular receptor,
followed by introduction of the nucleic acids contamed by the particle into the cell A
commonly used vector for ex vivo delivery of the gene 13 a retrovirus.

{0437} In some embodiments, the i vive nucleic acid transfer techniques nclude
transfection with viral or non-viral vectors {such as adenovirus, lentiviras, Herpes simplex [
virus, or adeng-associated virus {AAV)) and lipid-based systems (useful lipids for lipid-
mediated transfer of the gene are, for example, DOTMA, DOPE, and DC-Chol; sge, 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 locus-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 m the presence of a gene encoding the therapeutic
protein, is operably linked thereto and acis as a translation initiation sequence. Such vector
constructs also include a packaging signal, long terminal repeats (LTRs} 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 polvpeptide from a host cell in which it is placed.  In some
embodiments, the signal sequence for this purpose is a3 mammalian signal sequence. In some
embodiments, the signal is the native signal sequence for the therapeutic protein. Optionally,
the vector construct may also mclude 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 DNA synthesis, and a 3' L'TR or a portion thereof. Other vectors can be used that are
non-viral, such as cationic lipids, polylysine, and dendrimers.

{0438} In some sttuations, it 1s desirable to provide the nucleic acid source with an
agent that targets the target cells, such as an antibody specific for a cell-surface membrane
protein or the target cell, a ligand for a receptor on the target cell, ete. Where liposomes are
employed, proteins that bind to a cell-surface membrane protein associated with endocytosis
may be used for targeting and/or o facilitate uptake, e g, capsid proteins or fragments thereof
tropic for a particular cell type, antibodies for proteins that undergo mternalization n cyeling,
and proteins that target mtracellolar localization and enhance ntracellular half-life.  The
technique of receptor-mediated endocytosis is described, for example, by Wu et al, J. Biol.
Chem. 262 4429-4432 (1987), and Wagner ¢t 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 WO 93/25673 and the references
cited therein.

{04391 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-VEGF-A antibody 1s 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 ID NO. 1
{with or without the C<terminal lysine), and the light chain is that set forth in SEQ 1D NO. 2.
In some embodimenis, the nucleic acid molecule is administered via ex vivo gene therapy.

{0442} Therapeutic proteins can be incorporated into a pharmaceutical composition
with a pharmaceutically acceptable excipient. Pharmaceutical compositions adapted for oral
administration may be presented as discrete umits such as capsules, as solutions, syrups or
suspensions (in aqueous or non-agueocus liguids; 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. Suitable excipients for use with soft gelatin
capsules include for example vegetable oils, waxes, fats, semi-solid, or hquid polyols etc. For
the preparation of solutions and syrups, excipients which may be used include for example
water, polyols and sugars. For the preparation of suspensions oils {e.g. vegetable oils) may be
used to provide oil-in-water or water in oil suspensions.

[0443] Pharmaceutical compositions can be adapted for nasal adminustration
wherein the excipient is a solid include a coarse powder having a particle size for example in
the range 20 to 300 microns which is adminustered 1o the manner m which snuft is taken, i.e.
by rapid mhalation through the vasal passage from a contamer of the powder held close up to
the nose. Suitable compositions wherein the excipient is a liguid, for adminisiration as a nasal
spray or as nasal drops, include aqueous or oi solutions of the active mgredient.
Pharmaceutical composttions adapted for admmistration by inhalation mclude fine particle
dusts or mists which may be generated by means of vartous types of metered dose pressurized
aerosols, nebulizers or insufflators.

{0444} Pharmaceutical compositions adapted for parenteral adminstration include
aqueous and non-aqueous sterile njection solution which may contain anti-oxidants, buffers,
bacteriostats and solutes which render the formulation substantially isotonic with the blood of
the intended recipient; and aqueous and non-aqueous sterile suspensions which may include
suspending agents and thickening agents. Excipients which may be used for njectable
solutions 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 (Iyophilized) condition requiring only
the addition of the sterile liquid 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 osmolahity of about 250-400 mQsnvkg 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.

{446} The antibodies and pharmaceutical compositions containing them may be
admimstered in an effective regime for treating or prophvlaxis of a patient’s disease including,
for instance, adminstration by oral, intravitreal, intravenous, subcutaneous, intrarouscular,
ntraossecus, intranasal, topical, intraperitoveal, and intralesional administration. Parenteral
mfusions include intramuscular, intravenous, intraartenial, intraperitoneal, or subcutaneous
administration or routes among others. In therapy or as a prophylactic, the active agent may
be administered to an individual as an mjeciable composition, for example as a sterile aqueous
dispersion. In some embodiments the agent i3 isotonic or substantially isotonic. In some
embodiments, these ¢an be the antibody, the antibody conjugate, or both,

{0447} For adounistration to mammals, and particularly humans, it is 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 individual which depends on
factors including the age, weight, sex and response of the mdividual, 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 mstances where higher or lower
dosages are merited. In some embodiments, the dosage can be 0.5 to 20 mg/eve, e g, 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 {e.g., 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, in accordance with normal
chinical practice. In one embodiment, the pharmaceutical composition may be administered
once every one to thirty dayvs. In one embodiment, the pharmaceutical composition may be
administered twice every thirty days. In one embodiment, the pharmaceutical composition may
be administered once a week. In some embodiments, the composition comprises an antibody
and an antibody conjugate.

{04491 The antibodies and pharmaceutical compositions can be employed alone or
in conjunction with other compounds, such as therapeutic compounds or molecules, e.g. anti-
nflammatory drugs, analgesics, or antibiotics. Such administration with other compounds
may be simultaneous, separate, or sequential. The components may be prepared in the form
of a kit which may comprise instructions as appropriate. In some embodiments, these can be
the antibody, the antibody conjugate, or both

{04501 The antibodies and pharmaceutical compositions disclosed berein can be
used for treatment or prophylaxis of disease, particularly the ocular diseases or condifions
described heremn. In some embodiments, this functionality can be the antibody, the antibody
conjugate, or both

{04511 So used, the conjugates are typically formulated for and administered by
ocular, intraocular, and/or intravitreal injection, and/or juxtascleral injection, and/or subretinal
mjection and/or subtenon injection, and/or superchorodal injection, and/or subconjunctival,
and/or topical admimistration in the form of eve drops and/or ointment. Such antibodies and
compositions can be delivered by a variety of methods, e.g mtravitreally as a device and/or a
depot that allows for slow release of the compound 1nto the vitreous, mcluding those described
m references such as Intraccular Drug Delivery, Jaffe, Ashton, and Pearson, editors, Tavior &
Francts {(March 2006). In one example, a device may be 1o the form of 2 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 20006).

{04521 Formulations or pharmaceutical compositions for ocular, intraccular or

intravitreal administration can be prepared by methods and using ingredients known in the art.
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A main requirement for efficient treatment 15 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. Eye 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 CNV, is direct mtravitreal injection. Intravitreal injections are usually
repeated at intervals which depend on the patient's condition, and the properties 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 theremn essentially retains its
physical stability and/or chemical stability and/or biological activity upon storage. By "stable”
is also meant a formulation which exhibits bittle or no signs of instability, tncluding aggregation
and/or deamudation. For example, the formulations provided may remain stable for at least
two years when stored as indicated at a teraperature of 53-8°C.

[6455] Vartous analytical techniques for measuring protein stability are available
i the art and are reviewed n Peptide and Protein Drug Delivery, 247-301 (Vincent Lee ed,,
New York, N.Y., 1991} and Jones, 1993 Adv. Drag Delivery Rev. 101 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.

{0456} A protein, such as an antibody or fragment thereof, "retamns its physical
stability” 1n a pharmaceutical composition or formulation if it 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.

{0457} A protein "retains its chemical stability" in a pharmaceutical composition
or formulation, if the chemical stability at a given time 1s such that the protein is considered to

still retain its biological activity. Chemical stability can be assessed by detecting and
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quantifying chemically altered forms of the protein. Chemical alteration may involve size
modification {e.g., clipping), which can be evaluated using size exclusion chromatography,
SDS-PAGE  and/or matrix-assisted laser desorpiion  ionization/time-of-fhight mass
spectrometry (MALDUTOF MS), for example. Other types of chemical alteration include
charge alteration (e.g., occurring as a result of deamidation), which can be evaluated by ion-
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
time 15 within about 10% (within the errors of the assay) of the biological activity exhibited at
the time the pharmaceutical composition or formulation was prepared as determined in an
antigen binding assay, for example.

{04581 A protein-polymer conjugate “retains its chemical stability” the chemical
bond between the protein and the polvmer 1s maintained mtact, e.g., it 15 not hydrolyzed or
otherwise disrupted. The protein part of the conjugate retains its chemical stability as described
above.

{0459 By "isotonic” 18 meant that the composition or formulation of interest has
essentially the same osmotic pressure as buman blood or the vitreous for intravitreal injections.
Isotomie compositions or formulations will generally have an osmotic pressure from about 250
to 400 mOsm. Isotonweity can be measured using a vapor pressure or ice-freeming type
osmometer, for example.

{0460} As used herein, "buffer” refers to a buffered solution that resists changes in
pH by the action of 1ts 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 1o 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 74, A pH of any pomnt m 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, “PBS8” 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, atabout pH 4.5, or about 5.0} 15 used. In some embodiments,
a composition of formulation of the present disclosure includes a surfactant.  In some
embodiments, a suvitable surfactant includes, without lmtation, a polysorbate.  In some

embodiments, the polysorbate is polysorbate 20, polysorbate 40, or polysorbate 80, In some
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embodiments, the polysorbate is polysorbate 20. In some embodiments, the polysorbate 1s
present i the composition or formulation at about 0.001%-0.1% {(w/w), or about (.01%-
0.05%, or about 0.02%-0.03%. In some embodiments, the polysorbate is present in the
composition or formulation at a concentration of, of about, or of at feast 0.001, 0.002, G.005,
0.01, 0.02, or 0.025% (w/w) or at, about, or at a concentration of at most 0.1, 0.09, 0.08, 0.07,
0.06, 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.

(0462} In some embodiments, the PBS buffer 1s made up of at least NazHPOy,
KH2PO4 and NaCl adjusted so as to provide the appropriate pH. In some embodiments, the
buffer may comtain other pharmaceutical excipients such as KCl and other salts, detergents
and/or preservatives so as to provide a stable storage solution.

[0463] A "preservative” is a compound which can be included 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 ammoniurn  chloride, hexamethonium  chlonide, benzalkonium
chloride {a nmixture of alkyibenzyldimethylammonium chlorides in which the alkyl groups are
long-chain compounds), and benzethomium chloride.  Other types of preservatives include
aromatic aleohols such as phenol, butyl and benzy! alcobol, alkyl parabens such as methyvl or
propyl paraben, catechol, resorcinol, cyclohexanol, 3-pentanol, and m-cresol.

{0464} In some embodiments, pharmaceuntical compositions or formulations, to be
safe for human use or for animal testing, should have sufficiently low levels of endotoxin
“Endotoxin” 1s lipopolysaccharide (1LPS) dertved from the cell membrane of Gram-negative
bacteria. Endotoxin is composed of a hydrophilic polysaccharide motety covalently linked to
a hydrophobic ipid motety (lipid A). Raetz CR, Ulevitch R, Wright SD, Sibley CH, Ding A,
Nathan CF. 1991, Grame-negative endotoxin: an extraordinary lipid with profound effects on
eukaryotic signal transduction. FASEB I 5(123:2652-2660. Lipid A is responsible for most
of the biological activities of endotoxin, 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 sterilizing conditions. Exireme treatments with heat or

pH, e.g., 180-250°C and over 0.1 M of acid or base must be used (Petsch D, Anspach ¥, 2000.
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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, it is possible to find endotoxin
during both production processes and in final products. As bacteria can grow i nutrient poor
media, including water, saline and buffers, endotoxins are prevalent unless precautions are
taken. Endotoxin injection into an animal or homan causes a wide variety 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 quantifications of endotoxin contamination
of porcine vaccines. Biologics 32:88-93.

{0466 Pyrogenic reactions and shock are induced in mammals upon 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
miravenous applications of pharmaceutical and biologic product is set to 5 endotoxin units
(EU) per kg of body weight per hour by all pharmacopoeias (Daneshiam M, Guenther A,
Wendel A, Hartung T, Von Aulock 8§ 2006 In vitro pyrogen test for toxic or
mmunomodulatory drugs. J Imounol Method 313:169-175). EU 13 a measurement of the
biological activity of an endotoxin. For example, 100 pg of the standard endotoxin EC-S and
120 pg of endotoxin from Escherichia cofi 3111:B4 have activity of 1 EU (Hirayama C,
Sakata M. 2002, Chromatographic removal of endotoxin from protein solutions by polyvmer
particles. J Chrom B 781:419-432). Meeting this threshold level has always been a challenge
in biclogical research and pharmacentical industry {(Berthold W, Walter J. 1994 Protemn
Purification: Aspects of Processes for Pharmaceutical Products. Biologicals 22:135-159;
Petsch D, Anspach FB. 2000, Endotoxin removal from protem solutions. I 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 {penicillin} 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 1s 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
admuinistration or by systemic administration (e.g. intravenous).

0468} One of the most dangerous complications potentially ansing from
mtravitreal injections is endophthalmitis. Endophthalmitis falls into two classes: infectious
and sterile. Infectious endophthalmitis 13 generally caused by bacteria, fungi or parasttes. The
symptoms of infectious endophthalmitis include severe pain, loss of vision, and redness of the
conjunctiva and the underlving episclera. Infectious endophthalmitis requires urgent diagnosis
and treatment. Possible treatments include intravitreal injection of antibiotics and pars plana
vitrectomy in some cases. Enucleation may be called for to remove a blind and painful eyve.
See, eg, Christy NE, Sommer A, 1979 Astibiotic prophylaxis of postoperative
endophthalmitis. Ann Ophthalmel 11 (8): 1261-1265.

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

{0470} It has been observed that wntravitreal iyjection of biological drugs
contaminated with endotoxin can result i steride eondophthalmitis.  Marticorena, et al
Bevacizumab { Avastin} 1s approved by the Food and Drug Administration for the treatment of
glioblastoma and of metastatic colorectal cancer, advanced nonsquamous non-small-cell long
cancer and metastatic kidney cancer. Bevacizumab is also widely used off jabel as a treatment
for wet AMD. Bevacizumab comes from the manufacturer as a 100 mg/4 mi dose. This
solution cannot be dwectly used for intravitreal myection and should be compounded by a
pharmacist. Clusters of sterile endophthalmatis have been observed and are theorized to be
caused by madvertent contamination of bevacizumab by endotoxin by the compounding
pharmacist.

04711 (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 hmited. In
some embodiments, a solution having an antibody or antibody-conjugate 1s provided having

an endotoxin level that does not exceed 5.0 EU/ml.  In some embodiments, the endotoxin level
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does not exceed 1.0 EU/ml.  In some embodiments, the endotoxin level does not excesd 0.5
FU/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, .06,
(.05, 0.04, 0.03, 0.02 or 0.01 EU/ml.

0472} Two commonly used FDA-approved tests for the presence of endotoxin are
the rabbit pyrogen test and Limulus Amoebocyte Lysate (LAL) assay (Hoffman §, 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 n pyrogen testing, Biotech. 19:277-
281} The rabbit pyrogen test was developed in the 19205 and involves monitoring the
temperature rise in a rabbit injected 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 1s the LAL test. LAL 15 derived from the blood of a horseshoe crab and clots
upon exposure to endotoxin.

{0473} 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 in question. Formation of
the gel is 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 1s contained. The amount of endotoxin n the origival sample can be
estimated from the dilution assay.

{0474} Other LAL tests have also been developed, mcluding the turbidimetric LAL
assay {Ong KG, Lelan JM, Zeng KF, Barrett G, Aourob M, Grimes CAL 2006, A rapid hughly-
sensifive endotoxin detection system. Biosensors and Bioelectronics 21:2270-2274) and the
chromogeme LAL assay (Haishima Y, Hasegawa C, Yagam T, Tsuchiya T, Matsuda R,
Hayashi Y. 2003, Estimation of uncertainty i kimnetic-colorimetric assay of bactenal
endotoxins. | Pharm Biomed Analysis. 32:495-503}. The turbidimetric and chromogenic
assays are much more sensitive and quantitative than the simple gel-clot ditution assay.

{0475} In some embodiments a method of reducing the amount of endotoxin in a
composition having an antibody disclosed herein is provided. The method having the steps of
contacting the composition 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 1on-exchange resin that binds the antibody; and eluting the antibody from the ion-
exchange resin, wherein the antibody eluted from the ion-exchange resin is substantially free
from endotoxin.

{0476} The above method for reducing the amount of endotoxin, or sther 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. In one embodiment, the method of reducing the amount of endotoxin in a composition
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 also include a filtering step using, for example, a 0.1 micron, .22
micron, or 0.44 mucron fiiter, that can be performed on either one or more of the eluents
removed after each resin binding step.

(04773 In certain instances, the steps of contacting the composition with affinity
chromatography resin, washing and eluting the antibody from the affintty 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 Protein A {"rProteinA") resin. One example of a suitable recornbinant Protein A
resin is MabSelect Sure (Cytiva). To another embodiment, a suitable affinity chromatography
resin would coroprise a protein G chromatography resin. In other embodiments, a suitable
affinity chromatography resin comprises a mixed Protein A/Protem G resin,

10478} In some embodiments, the ion exchange resin comprises an anion-exchange
resin. As will be known by the person skilled in the art, 1on exchangers may be based on
various 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 SP33 Praesto Jetted SP35 IEX (Purolite, King of Prussia, PA, SmartSep (YMC,
Shimogyo, Japan), 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

diethylaminocethy!l, quaternary aminoethyl, and/ or quaternary ammonivm.  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 is a POROS X resin {Thermo Fisher
Scientific, Waltham, MA).

{0479} In other aspects, if the endotoxin levels are higher than desired after
subjecting the composition to the aforementioned anion-exchange chromatography step, 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, ln this regard, endotoxin is negatively charged and will generally bind to an anion
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 to 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.

{0480} In some embodiments, if the endotoxin levels are too high after the anion
exchange resin, the composition may be further subjected 1o a second won-exchange step, for
example, by contacting the compositions with a cation exchange resin and followed by a wash
step, then elution from the 1on-exchange resin. Tn some embodiments, the cation exchange
resin comprises a sulfonic group for bindimg. Exemplary cation exchange resins inchude Poros
XS {CEX) {Thermo Fisher Scientific, Waltham, MA).

{0481} In some embodiments, afier the solution of antibody protein 15 produced,
there are a number of steps prior to final formulation of the protein. In some embodiments, a
phosphorylcholine-containing  polymer (which 1 some embodiments can be a half-hife
extending moiety} 1s conjugated to the protein. The conjugate 13 then formulated into a final
drug formulation which 15 mnjected into the patients. In some embodiments, the conjugate s
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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{0482} Also provided 15 a kit configured to deliver the formuldations and
compositions herein. A kit can include: a pre-filled syringe comprising a low-viscosity
formudation comprising: 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; and a syringe needle configured to fit on the syringe,
wherein the gauge of the needle 1 27 or more. The syringe can include any of the formulations
provided herein. In some embodiments, the needle gauge is 27 or more, 29 or more, or 30 or
more. In some embodiments, the syringe and needle are configured for adminstering the
formulation intraccularly. In some embodiments, the kit includes mstructions for using the
syringe and administering the formulation to subject.

Additional Embodiments

[0483] In some embodiments, a formulation {or therapeutically acceptable
composition) comprises a first molar amount of a conjugate having a first protein conjugated
to a phosphoryicholine-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 8.5% or more) of a total molar amount of the conjugate and the
second protein, and a pharmaceutically acceptable carrier, wherein the total molar amount
comprises a sum of the first molar amount and the second molar amount.  In some
embodiments, a formulation {or therapeutically acceptable composition) comprises a conjugate
having a first protein conjugated to a phosphorylcholine-containing polymer and a second
protein the second protein that is not conjugated to a phosphorylcholing-containing polymer,
and a pharmaceutically acceptable carner, wherein the percent composition of the second
protein relative to the total protein mass weight concentration of the first protein and the second
protein m the composttion 18 about 0.1% or more {e.g., about 8.2%, about 8.3%, about 6.4%,
about 6.5% or more}.

{0484] Additional non-hmiting embodiments of the present disclosure are provided
below.

Viscosity
04851 Withowt 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/mbL
of bicactive antibody), the volume of admimstration 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/mL concentration of antibody (inclusive 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 involve drawing up the solution
from the vial up intoe a dosing syringe through an 18-gauge filter needle to remove any
particulates {for example glass shards exfohated from the glass vialy, and then once in the
dosing syringe, temoving any bubbles formed during the loading by manipulating the plunger
rod up and down, and then ahigning the plunger to the dose line on the syringe 1o set the dose
{for exarople, 100 roicroliter dose). All of these steps can reguire a certain amount of volume
mn the vial and the dosing syringe, and if the extractable volume is too low because the viscosity
is high and the solution is not free flowing and 15 sticking more to the wall of the vial, then
there 1s a risk of not having sufficient volume extracted from the vial to 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 bmstation, for preparing a pre-filled syringe),
fitling a formulation mto vials or syringes can include the use of a vacuum filling process, in
which a vacuum 1s created nside the vial or syringe, and then the filling needle enters the
vacuum, preferably the needle 1s 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 automatically 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 o use a vacuum filling
process or a closing needle which add cost and complexity to the manufacturing process.

{04861 In some embodiments, for ophthalmology and mtravitreal injected
biologics, a vial filled drug product is pulled up nto a dosing syringe, bubbles (if any} are
removed, and then expressed through a needle into the patient’s eyes in an ophthalmology
chinic setting. Without being himited 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 eveball generally in motion, the more risk of contamination, also the
more risk of hitting the back of the eve (the retina), or of hitting the lens or other anatomical
structures of the eye during the dose expression/administration.

064871 In some embodiments, filling the formulation directly into a prefilled
syringe {rather than a vial) removes the issues of dose transfer from the vial into the dosing
syringe. In some embodiments, filling directly into a PFS mncludes: providing dose accuracy,
e.g., for 100 nicroliter dose volume, for example, fill 200 microliter total dose with 10%
precision/accuracy, which may be a 180 — 220 microliter range. To achieve thus, igh accuracy
of the filling system 1s needed. Various steps make this difficalt with high viscosity: often the
need to use a rotary piston pump for precise control of the volume moving through the tubing
and the volume/mass filled {rather than a peristaltic pump}; needle needs to go down and then
rise as it1s filling; use of a vacuum to evacuate the air at the base of the syringe {otherwise a
large unpredictably sized bubble 15 present below the filled viscous hiquid); use of a closing
needie to avoid drops of filling hiquid which can be dripping sfowly off the end of the needle
and risk touching the side of the syringe which causes the syringe to be glued to the rising
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 iquid; removal of the bubble on
top of the liquid, 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%, eic, of unconjugated antibody, the viscosity 1s reduced to the pomt that when the
syringe 18 turned upside down {with needle side pointing toward the skv), 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 setting dose at 100 microliter, with excess being expressed out of
the needle end while also creating the fully-liquid-path from pre-filled syringe (PFS} inner
chamber through needle hub and through needle. In contrast, with ~100% conjugated mAb,
and a viscosity of >1,000 cps or >1,250 cps, the bubble stays fixed, and may be removed only
with difficulty by manipulation of the plunger via the plunger rod.

{04881 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 30,000
~ 180,000 syringes) can be inspected with an automated visual inspection system. In some
embodiments, the formulations can be pumped using peristalfic pamps, in order to achieve
high accuracy {for example, filling 200 nucroliters into a pre~filled syringe.

Clhinical tnmediacy

{0489} In some embodiments, a formulation of the present disclosure can provide
a pre-determined balance of basal and bolus (basal-bolus regimen) effects, basal being long-
acting in 1ts duration of effect and bolus being more immediate and short-hved m its effect. In
some embodumnents, the formulations of the present disclosure provide these effects together
mto a single formulation for ophthalmology intravitreal injection. In some embodiments, one
mjection can be admimistered to the patient to provide these effects. In some embodiments,
the formulation provides (1) immediacy to control the disease in an immediate manner directly
after mjection, and (11} a long duration of effect, 1.e. 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 intraviireal ophthalmology medicings provides broad flexability
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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 15 long,
ie. the half-life i the eve is long and in which the exit rate from the vitreous to additional
ocular tissues of action {retina, 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 1s
relatively short, t.e. the half-life in the eye is short and 1n which the exit rate from the vitreous
to the additional ocular tissues of action (retina, choroid) is fast providing for a strong
immediacy but not for a long durability.

{04921 Comparative half-life of some proteins and conjugates are known. For
example, in the standard rabbit intravitreal injection model system in which a drug mtended to
impact the retina is injected into the vitreous humor and then at different time points the amount
of the drug is measured in each ocular tissue of interest. Without being bound by theory,
following mtravitreal mjection 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 BruclU's roembrane; then
reaching the capillaries 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-
fife. And conjugated proteins have the longest half-life. With a longer half-life, it can take
longer to load the retina, RPE and choroid with drug and can lead to more variability in ehinical
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 protemn
and a defined amount of conjugate allows a desired immediacy {simular amount of free protein
VEGF binding sites as marketed proteins) and a desired amount of durability {a large amount
of protein VEGF binding sties 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.

{0493} Additional non-limiting 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
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 protemn, 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 protein conjugated to a
phosphoryicholine-containing polymer;

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

a therapeutically acceptable carrier,

wheretn 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 swm of the first molar amount and the second molar amount,

wherein the composition has a pH that 1s about 0.5 pH units away or more from
the isoeleciric point {pl} of the second protein.

3. A therapeutically acceptable composition comprising:

a conjugate comprising a first protein conjugated to a phosphoryicholine-
contaning polymer;

a second protein that s 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 s about 1% or more,
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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.
4 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 comjugated to a
phosphoryvicholine-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,

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

a second protemn that is not conjugated to a phosphorylcholine-contamning
polymer; and

a pharmaceutically acceptable carrier,

wheretn 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 18 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,

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 compostiion at the total

mass weight concentration of the first and second proteins in the composition.

-193-



WO 2024/254281 PCT/US2024/032770

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 peint (pl} of the protemn,
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 13 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
phosphorvichohine-containing polyrmer;
a second molar amount of the protein that s not conjugated to the
phosphorvicholine-containing polymer; and
a pharmaceutically acceptable cartier,
wheretn the composition has a pH that 1s about 0.5 pH units away or more from
the 1soelectric point {pl) of the protein,
wheretn the composition has reduced viscosity and/or an enhanced injectabibity
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 {0 a
phosphoryicholine-containmg polymer,
a second molar amount of a second protein that i1s 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 isoelectric point {pl} of the second protein,

wheretn 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, 015,
G.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 phosphoryicholine-
containing polymer;

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

a pharmaceutically acceptable carrier,

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

wheretn the composition has a pH that 1s about 0.5 pH units away or more from
the 1soelectric point {pl} of the second protein,

wheretn 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
the reference composition, at a pH about the same as, or 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.
10. A pharmaceutical formulation comprising:

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

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

a pharmaceutically acceptable carrier,
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wherein the formulation comprises the protein that is not conjugated to the
phosphorvicholine-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 is about 0.5 pH units away or more from
the isoelectric point {pl} of the protetn,

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

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

a protein that is not conjugated to a phosphoryicholine-containing polymer,
wherein the protemn is present in the formulation at a second meolar 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 bas a pH that 15 about the sarve as (e.g., within 0.05,
G.1,0.15,0.2, 03, 0.4, or 0.5 pH uniis 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 protein conjugated to a
phosphoryicholhine-containing polymer;

a second molar amount of a second protein that is not conjugated 1o a
phosphorvicholine-containing polymer; and

a pharmaceutically acceptable carrier,

wheremn the difference between the pl of the second protein and the pH of the
formmiation n 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 conjugated

1o 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 molar 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 compostiion comprising;

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

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

a pharmaceutically acceptable carrier,

wherein the difference between the pl of the second protein and the pH of the
formulation 1s selected to be greater than the munimum difference between the pl of the
second protemn and the pH for a reference formulation comprising:

the conjugate comprising the first protein conjugated to the phosphoryvicholine-
containing polyvmer;

the second protein that is not conjugated to the phosphorylchohine-containing
polymer; and

the 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 m 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,

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 is selected to be lower than the maximum pH for the reference formulation,
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wherein the pH of the formulation and a maximum pH for the reference formulation are lower
than the pl of the second protem.

5. The formulation or composition of arrangement 12 or 13, wherein the pH of the
formulation s selected to be higher than a minimum pH for the reference formulation, wherein
the pH of the formulation and the munimum pH for the reference formulation are higher than
the pi of the second protein.

16. The formulation or composition of any one of the preceding arrangements,
wherein the formulation has a pH that 1s about 0.5 pH units or more lower than the pl of the
second protein,

17. The formulation or composition of any one of the preceding arrangements,
wherein the formulation is storage stable.

8. The formulation or composition of any one of the preceding arrangements,
wherein the formulation is substantially free of turbidity.

19. 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 secound proten: about
2%, 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%.

22 The formulation or composition of any one of the preceding arrangements,
wherein 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 in the formulation is at least 1.2,

24. 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 in the formulation is 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 34-72, 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 kDa or more.

31 The formulation or composition of any one of the preceding arrangements or
arrangements 54-72, wherein the phosphorylcholine-containing polymer s 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 S4-72, wherein the phosphorylcholine-contaming polymer comprises 2-
{methacrylovioxyethyl}-2'-(tnimethylammmoniomjethyl phosphate (MPC) mwonomers as set

forth below:
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33. The formulation or compostiion of any one of the preceding arrangements or
arrangements 54-72, wherein the phosphorvicholine-contaiming polymer comprises three or
more arms or 18 synthesized with an imtiator comprising 3 or more polymer initiation sites.

34, The formulation or composition of any one of the preceding arrangements or
arrangements 54-72, wherein the phosphorylcholine-contaming polymer has 2, 3,4, 5, 6, 7, &,
9, 10, 11 or 12 arms or is synthesized with an mitiator comprising 2, 3,4, 5,6, 7, 8, 9, 10, 11
or 12 polymer imbiation sifes.

35 The formulation or composition of any one of the preceding arrangements or
arrangements 54-72, wherein the protein, first protein and/or second protein is an antibody or
a fusion consiruct.

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 is an anti-VEGF
antibody, a fusion construct comprising a VEGF Trap fused to the heavy chain of an anti-1L-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, 8 VEGF trap-Fc 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 is 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 CDRu2 in SEQ 1D NO: 1;
a CDRy3 that 1s the CDRu3 in SEG ID NO: |
a CDRuI that is the CDRLT in SEQ 1D NG: 2;
a CDRy2 that s the CDRLZ in SEQ ID NOG: 2; and
a UDR13 that is the CDR.3 in SEQ D NG: 2.

41. The formulation of arrangement 37, wherein the anti-VEGF antibody comprises:

a heavy chain comprising a complementanty determining region 1
(CDRul)  GYDFTHYGMN (SEQ ID NO-  9), CDRu2:
WINTYTGEPTYAADFKR  (SEQ I NO: 10}, and CDRu3:
YPYYYGTSHWYFDV (SEQ ID NG: 11); and

3 hight chain comprising CDRuT: SASQDISNYLN (SEQ ID NO: 12},
CDR12: FTSSLHS (SEQ ID NO: 13), and CDR13: QQYSTVPWT (SEQ ID
NG: 14).

42 The formulation or composition of arrangement 40 or 41, wherein the heavy chain
comprises an amine acid sequence at least 80% wdentical to SEQ ID N(O: 1, and the hight chamn
comprises an amimo acid sequence at least 80% identical to SEQ 1D N2

43, The formulation or composition of any one of arrangements 36-42, wherein the
second protein is the anti-VEGF Fab.

44 The formulation or composition of any one of arrangements 37-43, wherein the

~~~~~~

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-IL-6 antibody.

46, The formulation or composition of arrangement 45, wherein the fusion
construct comprises:
a CDRul that is the CDRul n SEQ 1D NQO: 105,
a CDR#2 that 1s the CORg2 in SEQ ID NO: 105
a CDRy3 that 15 the CDRY3 in SEQ 1D NO: 105,
a CDR.Y that 15 the CDRLY in SEQ ID NO: 106;
a CDR2 that is the CDR2 in SEQ 1D NG: 106; and
a CDRy3 that is the CDRL3 in SEQ 1D NOG: 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 PEAMH (SEQID NO: 134, CDRu2: KISPGGSWTYYSDTVTD (SEQ
1D NG: 135), and CDRu3: QAWGYYALDE(SEQ ID NQ: 136); and
a hght chain comprising CDRLT: SASISVSYLY (SEQ ID NQ: 137),
CDRL2: DDSSLAS (SEQ ID NGO 138), and CDRL3: QOQWSGYPYT (SEQ ID
NO: 139
48. The formulation or composition of arrangement 46 or 47, wherein the heavy chan
comprises an amino acid sequence at least 80% identical to SEQ ID NG 105, and the hght
chain comprises an amino acid sequence at least 80% identical to SEQ ID NGO 106,
49 The formulation or composition of any one of the preceding arrangements or
arrangements 54-72, wherein the conjugate comprises a heavy chain and a light chain,
50. The formulation or composttion of arrangement 49, wherein the polymer i3
conjugated 1o a non-native cysteine outside a variable region of the heavy chain.
51. The formulation or composition of arrangement 50, wherein the cysteine i1s Q347C
(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 hight
chain of the conjugate is denoted by the letter 1;

the polymer is bonded to the heavy chain of the conjugate through the

sulfhydryl of €443 (EU numbering}, which bond is depicted on one of the heavy
chains;

o OHs

i +.CH

P s
e i\O/\/‘\cm
S O

PC s , where the curvy line mdicates the point of
attachment to the rest of the polymer, where X 15 a} ~OR where R 13 ~H, methyl, ethyl,

propyl, 1sopropyl, b} ~H, ¢} any halogen, inchudmg ~Br, -Cl, or -1, &} ~-SCN, or ¢) -
NCS; and
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nl, n2, n3, nd, 05, n6, n7, n8 and n9 are the same or different such that the sum

of nl, n2, n3, nd 05, 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 accepiable carrier comprises a buffer
comprising a buffering agent having a pKa that s within about 1 pH unit of the pH of the
formulation.

54 The formulation or compostiion of any one of the preceding arrangements or
arrangements 54-72, wherein the pharmaceutically acceptable 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 polyvmer;

a second protemn that is not conjugated to a phosphorylcholine-contamning
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 i the
composition 18 about 1% or more.

57. 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 1o a polymer,
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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.

58. A formulation comprising:

a first molar amount of a first protein that is conjugated to a polymer; and

a second molar amount of a second protein that is not conjugated to a polymer,

the fusther improvement comprising: the formulation comprises the second
protetn 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 arrangeruents 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 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 formuldation 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 3 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 1s 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 61 or the composition of arrangement 62, wherein
the second molar amount is about 3-30% of the total molar amount of the conjugate and the
second protein.

G5, The formulation or composition of any one of arrangements 57-64, wheremn the
polymer is a phosphorylcholine-containing polvmer.

66, A formulation comprising:

a conjugate comprising a first protein conjugated to a phosphoryicholine-
containing 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/mL or more; and

a second protein that is not conjugated to a polymer, wherein the secound protein
1s present in 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 a therapeutic protein.

68. The formulation or composition of any one of arrangements 55-67, 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 mtraocular 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 a complementarity determining region T (CDRal):
GYDFTHYGMN (SEGQ ID NG 93, CORa2: WINTYTGEPTYAADFKR (SEQ ID NG
10}, and CORa3: YPYYYGTSHWYFDY (SEQ 1D NO: 11); and
a light chain comprising CDRL1: SASQDISNYLN (SEQ 1D NO: 12}, CDRLZ:
FTSSLHS (SEQ ID NO: 13}, and CDRU3: QOQYSTVPWT (SEQ 1D NO: 14},
wherein the anti-VEGF-A antibody is present in the composition as either an antibody
comjugate or uncomjugated antibody, wherein the uncomugated antibody is present in the
formulation at between about 10% to about 30% of a total molar amount of the antibody
comjugate 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
phosphorylcheline-containing polymer at a non-native cysteine outside a variable region of the
antibody, wheremn the phosphoryicholine-containing polymer is present in the composition at
about 100 mg/ml. ot roore, 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 5.3 or lower.
71. An intraocular therapeutic composition comprising an anti-VEGF-A antibody at
about 5S¢ 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-terminal lysing); and
a light chain comprising an amino acid sequence of SEQ ID NG: 2,
wherein the anti-VEGF-A antibody is present i the composition as etther an antibody
conpugate or unconjugated antibody, wherein the unconjugated antibody s present in the
formulation at between about 10% to abowt 30% of a total molar amount of the antibody
conjugate 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:

-207-



WO 2024/254281

PCT/US2024/032770
"
Ni(:rw&
//
N,
(%
Q o=itO
% \
e ATyne o}
Ny ‘.'~'$‘*H3 ,\;
{
H ., /
CHa & A Q
O R AN
N SN
CH, / VA S 2
n,1/» > oH j HaS A
K4+ / - H,C
STA O A
o\ Ty )
\ e x
PO S3~nd
/ o;{ \"/\O)L N
P Nt CH
< ' Hscd(\ Fe
J "CHy e
/) O={ \
5 Om\‘ /O Q rj/
\__ O NH o o) { 7 CHsC
and ¢ ¢ i 1o /\,;Lsf N0
N NG e 0L TSN Sy O o7 \/\l'—}x
\/\“ A \ﬁ{/’\/ - ‘% N i S
© o HN’\M 3
=0
{
)
HN Be
>p /
{ )
\
b o . d
4 CHy ™\ o
\ gy Iy
ne LHa o D S
A ) CHs f / HiC H“Ci n7
- TP Q
fo Ll
o CHE L . =0
2 Lo
(\ SN
/ HyC O,
[=1ed ng A PC

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 1;

the polymer is bonded to the heavy chain of the conjugate through the

sulfhydryl of €443 (EU numbering}, which bond is depicted on one of the heavy
chains;

o OHs

i +.CH

P s
e i\O/\/‘\cm
S O

PC s , where the curvy line mdicates the point of
attachment to the rest of the polymer, where X 15 a} ~OR where R 13 ~H, methyl, ethyl,

propyl, 1sopropyl, b} ~H, ¢} any halogen, inchudmg ~Br, -Cl, or -1, &} ~-SCN, or ¢) -
NCS; and
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nl, n2, n3, nd, 05, n6, n7, n8 and n9 are the same or different such that the sum
of nl, n2, 13, nd 05, n6, n7, n8 and n9 is 2500 plus or minus 15%,

wherein the phosphoryicholine-containing polymer is present i the
composition at about 100 mg/mL or more,

wherein the pH of the composttion 15 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 a YEGF trap fused {o an anti-1L-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 light chain comprising an amino acid sequence of SEQ 1D NG: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 uncomjugated fusion construct, wherein the total molar amount 15 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 phosphorvicholine-containing polymer s
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 therapeutic composition comprising a fusion construct at about 30
mg/mL of protein, the fusion construct comprising a VEGE trap fused to an anti-1L-6 auntibody,
wherein the fusion construct comprises:

a heavy chain comprising a complementarity determining region 1 (CDRual )

PFAMH (SEQ ID NO: 134), CDRu2: KISPGGSWTYYSDTVTD (SEQ ID NO: 135),

and CDRu3: QAWGYYALDI (SEQ 1D NO: 136); and

a light chain comprising CDRL1: SASISVSYLY (8EQ ID NO: 137), CBR.Z:

DDSSLAS (SEQ 1D NQO: 138), and CDRL3: QQWSGYPYT (S8EQ ID NO: 1393,

wherein the fusion construct 13 present in the composition as either a conjugate or an
unconjugated fusion construct, wherein the unconjugated fusion construct s 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 s 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:

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 1s bonded to the heavy cham of the conjugate through the

sulthydry! of C443 (EU numbering), which bond 15 depicted on one of the heavy

chains;
o CH,
i i
i +.-CHs
P, 3 >
el //\\//
-0 6" \{GHB
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, methyl, ethyl,
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propyl, isopropyl, b) —~H, ¢} any halogen, including —Br, ~CL, or ~I, d} -SCN, or e} —
NCS; and
nl, n2 n3, nd 05, n6, n7, n8 and n9 are the same or different such that the sum

of nl, n2, n3, nd, n3, n6, n7, n8 and n9 i1s 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.

74. The formulation or compaosition of any one of the preceding arrangements, wherein
the formulation or composition 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 protein 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,

wheretn the formulation has a pH that 1s about 0.5 pH units away or more from
the 1soelectric point {pl) of the second proten.

76. A method of preparmmg a therapeutically acceptable composition, comprising
combining in a therapeutically acceptable composition:

a first molar amount of a conjugate comprising a first protein conjugated to a3
phosphoryichohine-contamning 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,

wherein the composition has a pH that 1s 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 accepiable 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 comjugated to a phosphorylcholine-contaming
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
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 point (pl) of the second protein.

78. A method of preparing a formulation, comprising adiusting the pH of a formulation
to be about 0.5 pH units away or more from the iseelectric 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 protemn, wherein the unconjugated
protein is not conjugated to a phosphoryicholine-containing polymer,

wheretn the formulation comprises the uncoryugated 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,

79. The method of arrangement 78, further compuising:

providing an inttial formulation comprising the conjugate;

combining in a second formulation the second protemn that 15 not conjugated to
a phosphoryicholme-containing polymer with the conjugate; and

adjusting the pH of the initial and/or second formuiation to be about 0.5 pH
units away of 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 therapeutically 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 protetn comprised in the composition, wherain the composition
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
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 proten 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 is not comjugated to a phosphorylcholine-containing
polymer,

wherein the percent composition of the second protein relative 1o 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 13 about 0.5 pH units away or more from the

wsoelectric point (p) of the second protemn.

82. The method of arrangement 81, further comprising

providing an initial composition comprising the conjugate;

combining in a second composition the second protein that s not conjugated to
a phosphorylcholine-containing polymer with the conjugate; and

adjusting the pH of the iniial and/or second composition to be about 0.5 pH

units away or more from the isoelectric point (pI} of the second protein, to thereby
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prepare the compuosition comprising the conjugaie 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
formulaticn reduces turbidity of the formulation.

§5. The method of arrangement 84, wherein the turbidity is reduced by about 10% or
more.

86. 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 73-86 or arrangements 128-133,
comprising preparing the first protein conjugated to the phosphoryicholine-containing polymer
by conjugating the first proten to the phosphorylcholine-containung polymer.

88, The method of arrangement 87, wherein coumjugating the first protein to the
phosphorylchohne-containing polymer comprises aliowing a sulfhydryl-specific reacting
group comprised in the phosphoryicholine-containing polymer to react with a cysteine residue
i the first protein.

89. A method of preparing a low-viscostty formulation of a protein conjugated to a
phosphorylchohine-containing polymer, comprising combinmng in 4 formulation:

a first molar amount of a conjugate comprising a first protein conjugated to a3
phosphoryichohine-contamning polymer; and

a second molar amount of the protem that 153 not conjugated o a
phosphoryicholine-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 formulaiion has a pH that is about 0.5 pH units away or more from
the isoelectric point (pl} of the second protein,

wherein the formulation has reduced viscosity and/or an enhanced injectability
compared o a reference formulation comprising the conjugate at the total molar
amaount.

90. A method of preparing a low-viscosity therapeutically acceptable composition of a
protein conjugated to 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 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
compaosttion is about 1% or more,

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

wherein the composition has reduced viscosity and/or an enhanced injectability
compared 0 a reference composition comprising the conjugate, wherein the fust
protein of the conjugate is present in the reference composition at the total mass weight
concentration of the first and second proteins i the composition.

91. The method of any one of arrangements 75-90, wherein the prepared formulation
has a pH that is about 0.5 pH units or more lower than the pl of the unconjugated protein,

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.

@3. The method of any one of arrangements 75-94, wherein the prepared formulation

has a polydispersity index (PP} of about 1.2 or less.
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96. The method 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 609,
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
hetween about 1:2 and about 1:10.

100, The method of any one of arrangements 75-99 or arrangerents 128-133,
wherein the first protemn and the second protein have the same function.

101, The method of any one of arrangements 753-100 or arrangements 128-133,
wherein 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,
wherem the {irst proiein and the second protein are at least 85% 1dentical to each other in aming
acid sequence.

103.  The method of any one of arrangements 75-102 or arrangements 128-133,
wherein the first protein has a molecular weight of about 50 kPa or more.

104,  The method of any one of arrangements 75-103 or arrangements 128-133,
wherein the unconjugated protein has a molecular weight of about 50 kDa or more.

105.  The method of any one of arrangements 75-104 or arrangements 128-133,
wherein the phosphoryicholine-contaiming 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,
wherein the phosphorylcheline-contaiming polymer is present in the formulation at a

concentration of about 100 mg/mL or more.
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107, The method of any one of arrangements 75-106 or arrangemenis 128-133,
wherein the phosphorylcholine-containing polymer comprises 2-(methacryloyioxyethyl}-2'-

(trimethylammoniumjethyl phosphate (MPC) monomers as set forth below:

H,C
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N CH,
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108, The method of any one of arrangements 75-107 or arrangements 128-133,
wherein the phosphoryicholine-containing polymer comprises three or more arms of is
synthesized with an initiator comprising 3 or more polyimer nitiation sites.

109.  The method of any one of arrangements 75-108 or arrangemenis 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 initiator comprising 2,3, 4, 5, 6,7, 8,9, 10, 11 or 12 polymer initiation
sites.

110,  The methed of any one of arrangements 75-109 or arrangements 128-133,
wherein the first protein and/or unconjugated protein i3 an antibody or a fusion construct.

111, The method of any one of arrangements 75-110 or arrangements 128-133,
wherein the first protein and/or unconjugated protein is an anti-VEGF 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-YEGF antibodies comprise different complementarity determining region {TDR)
Sequences.

114, The method of arrangement 112, wherein the first protein s a first anti-VEGF
antibody and the unconjugated protemn is a second anti-VEGE antibody, wherein the first and
second anti-VEGY antibodies comprise the same complementarity determining region {CDR}
sequences.

115, The method of arrangement 112, wherein the anti-VEGF antibody comprises:

a CDRyl that is the CDRyul in SEQ 1D NO: 1;
a CDRy2 that is the CDRyZ in SEQ ID NO: {;
a CDRy3 that 1s the CDRE3 in SEQ 1D NO: 1;
a CDR.1 that 1s the CDRLY in SEQ ID NO: 2
a CDR.2 that is the CDR2 in SEQ 1D NO: 2; and
a CDRy3 that is the CDRL3 in SEQ I NG: 2.
116, The method of arrangement 112, wherein the anti-VEGYF antibody comprises:
a heavy chain comprising a complementarity determining region 1
(CDRuly  GYDFTHYGMN (SEQ D NO: 9, CDRuZ:
WINTYTGEPTYAADFKR  (SEQ 1D NO: i0), and CDRa3:
YPYYYGTSHWYFDV (SEQ ID NG 11); and
a light chain comprising CDRul: SASQDISNYLN (SEQ ID NO: 12),
CDRo2: FTSSLHS (SEQ ID NO: 13}, and CBRL3: QQYSTVPEWT (8EQ ID
NO: 14
117, The method of arrangement 115 or 116, wherein the heavy cham comprises an
aming acid sequence at least 80% identical to SEQ 1D NO: 1, and the light chain comprises an
amino acid sequence at least 80% identical to SEQ 1D NO:2.
118,  The method of any one of arrangements 111-117 or arrangements 128-133,
wheremn the unconjugated protein is the anti-VEGF Fab.
119, The method of any one of arrangements 111-118 or arrangements 128-133,
wherein the unconjugated protein is an anti-VEGE antibody selected from bevacizumab,

ranibizumab, brolucizumab, faricimab, or is aflibercept.
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120.  The method of arrangement 111, wherein the first protein and/or second protein
is the fusion construct comprising a VEGF Trap fused to the heavy chain of an anti-IL-6
antibody.

121 The method of arrangement 120, wherein the fusion construct
COMprises:
a CDRul that is the CDRul n SEQ 1D NQO: 105,
a CDR#2 that 1s the CORg2 in SEQ ID NO: 105
a CDRy3 that 15 the CDRY3 in SEQ 1D NO: 105,
a CDR.Y that 15 the CDRLY in SEQ ID NO: 106;
a CDR2 that is the CDR2 in SEQ 1D NG: 106; and
a CDRy3 that is the CDRL3 in SEQ 1D NOG: 106

122,  The method of arrangement 120, wherein the fusion construct comprises:

a heavy chain comprising a complementarity determining region 1
(CDRal)y: PFAMH (SEQ ID NO: 134), CDRa2: KISPGGSWTYYSDTVTD
(SEQ 1D NO: 135), and CDRu3: QAWGYYALDI (SEQ ID NO: 136); and

a light chain comprising CDRLL: SASISVSYLY (SEQ ID NG: 137},
CDR12: DDSSLAS (SEQ ID NO: 138), and CDRL3: QOWSGYPYT (SEQ 1D
NG: 139)

123, The method of arrangement 121 or 122, wherein the heavy chain comprises an
amino acid sequence at least 80% wdentical to SEQ 1D NQO: 105, and the light cham comprises
an aming acid sequence at least 80% identical to SEQ 1D NO: 106

124, The method of any one of arrangements 75-123, wherein the conjugate
comprises a heavy chain and a hight chain,

125,  The method of arrangement 124, wherein the polymer 18 conjugated to a non-
pative cysteine ouiside a variable region of the heavy chain.

126, The method of arrangement 125, whergin 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 hight
chain of the conjugate is denoted by the letter 1;

the polymer is bonded to the heavy chain of the conjugate through the

sulfhydryl of €443 (EU numbering}, which bond is depicted on one of the heavy
chains;

o OHs

i +.CH

P s
e i\O/\/‘\cm
S O

PC s , where the curvy line mdicates the point of
attachment to the rest of the polymer, where X 15 a} ~OR where R 13 ~H, methyl, ethyl,

propyl, 1sopropyl, b} ~H, ¢} any halogen, inchudmg ~Br, -Cl, or -1, &} ~-SCN, or ¢) -
NCS; and
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nl, n2, n3, nd, 05, n6, n7, n8 and n9 are the same or different such that the sum
of nl, n2, n3, nd 05, n6, n7, n8 and n9 is 2500 plus or minus 15%.
128, A method of preparing a formulation, comprising combining 1 a formulation:
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 15 not comjugated to a
phosphoryvicholine-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 15 not conjugated to a
phosphoryicholine-containing polymer,
wheretn 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 preparing a therapeutically acceptable composition, comprising
combining in 4 therapeutically acceptable composition;
a conjugate comprising a first protein conjugated to a phosphoryvicholine-
containing polymer; and
a second protein that 18 not conjugated to a phosphoryichohne-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 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 protein.
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132, The method of any one of arrangements 128-131, whergin the polymer is 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  admunistering a therapeutically effective amount of the
formulation or composition of any one of arrangements 1-74 to a subject n need
thereof.

136, A method of treating a subject, comprising:

mtraocilarly 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-VEGF
antibody conjugated to a phosphorylcholine-containing polymer;

a second concentration of an anti-VEGF agent that is not conjugated to
a phosphorvicholine-containing polvmer; and

a pharmaceutically acceptable carrier,

wherein the formulation has a pH that is about 0.5 pH units away or
more from the 1soelectric point {pl} of the anti-VEGE agent.

137, The method of arrangement 136, wherein the anti-VEGE agent 1s 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 neovascularization {CNV), age-
related macular degeneration { AMD), diabetic macular edema (BME), pathological myopia,
von Hippel-Lindau disease, listoplasmosis of the eve, central retinal vein occlusion (CRVQO),
branched central retinal vein occlusion (BRVQ), corneal neovascularization, retinal
negvascularization, retinopathy of prematurity (ROP), subconjunctival hemorrhage, and
hypertensive retinopathy.

139, A kit comprising!

a pre-filled syringe comprising a low-viscosity formulation comprising:
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a conjugate comprising a first protein  conjugated o a
phosphoryicholine-contaming polymer; and

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

a syringe needle for injection of the low-viscosity formulation, wherein
the gauge of the needie 1s 27 or hugher,

140.  The kit of arrangement 139, wherein the low-viscosity formulation is the
formulation or composition of any one arrangements 1-74, or is made by the method of any
one of arrangements 75-133

141, Use of the formulation or composition or kit of any one arrangements 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 arrangemeni 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 eye, central retinal vein occlusion (CRVO), branched
central retinal vein occlusion (BRVQ), corneal neovascularization, retinal neovascularization,
retinopathy of prematurity {(ROP), subconjunctival hemorrhage, and hypertensive 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 1s an empirically determuned 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 composition or formulation comprises about 0.01-0.05% (w/w)
polysorbate 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 eye of a patient.
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149, The composition or formulation or methed 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 ID NOs: 1-6, 15-133, 1536-161 or Tables 0.1, 0.2, 0.3,
04,05 06and 0.7, and Figs. 12-17, 54, 55A, and 558,

150.  The compuosition 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 1D NOs: 1-6, 15-133, 156-161 or Tables 0.1, 0.2, 0.3,
04,05,06and 0.7, and Figs. 12-17, 54, 35A, and 55B.

131, 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/mbl (total protein
concentration} of a muxture of OG1950 and OG1953, 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 SO0 mg/mL (total proten
councentration) of a mixture of OGI950 and OGI1953, the nuxture contaiing about 20%
OG1950 and about 80% OG1953 by molar amount, at about pH 5.

153. A method of storing a protein, comprising maintaining a protem i 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
phosphoryicholhine-containing polymer;

a second molar amount of a second protein that is not conjugated 1o a
phosphorvicholine-containing polymer; and

a pharmaceutically acceptable carrier,

wheremn 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 (pI} 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 01802,

{04941 A first route for the synthesis of OG1802 is as follows. First, TFA/amine
salt mitiator (Compound L) having the structure shown in FIG. 1 was synthesized as follows.
04951 First, Compound K, having the structure shown in FIG. 2 was synthesized
as foilows. Info a 200 mbL round bottom flask under nitrogen was placed Compound J§

(0G15633 (1.9 g, 2.67 mmol, 3.3 equiv)

COMPOUND J,

and Compound E (05235 g, 081 mmol 10 equivy (see FIG 11} followed by
dimethyiformanide {10 mL) then dusopropylethylamine (2.5 mb, 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. % 1o ethyl acetate, 2.5 mbL, 4.04 mmol, 5 equiv) over ~6 nunutes.

0496} The reaction was warmed to room temperature and stirred for 15 minutes.
The reaction was quenched by adding water (20 mL), saturated aqueous sodium bicarbonate
(20 mL) and ethyl 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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agueous sodium bicarbonate (30 mL}, 0.5 M aqueous citric acid {40 mL}, water (25 mL}, and
saturated aqueous sodium chloride (40 mb), then dried (sodium sulfate), filtered and
concentrated under vacuum. The residue which was used without further purification resulied
in 2.0 g {0.80 mmol, 99%) of Compound K.
1H NMR (400 MHz DMSO-d6). 8 = 1.36 (s, 9H, OCCH3), 1.90 (s, 34H, CC(CH3)ZBr), 2.31
(t, 3 =72 Hz, 6H, CCH2CH2NH}, 2.98 (d, I = 5.6 Hz, 6H, CCH2NH), 3.04 {q. I = 6.0 He,
2H, OCH2CH2NH), 3.18 (s, 2H, OCHZC), 3.3-3 37 (m, 81, CH2), 3.47-3.55 (m, 12H, CH2),
3.58 (s, 6H, OCH2C), 3.87 (s, 6H, 0=CCHR0), 427 (5, 18H, CCH20C=0), 6.74 (br t, 11,
CH2NHC=0), 7.69 (¢, T = 6.8 Hz, 3H, CHZNHC=0), 7.84 {t, I = 6.0 Hz, 3H, CH2NHC=0).
LC-MS (ES, m/z)y [((M+2H-boc)/ 2]+ Caled for (CB4HI36BrON70O33+2H-Bocy2 = 1196.6;
Found 1196.6.

{04971 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 trifluorcacetic 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
dichioromethane {10 mL} and concentrated under a vacoum. The residue was dissolved using
acetonitrile {10 ml), filtered through a syringe filter {(Acrodisc CR25, PN 42257} and loaded
onto a preparatory HPLC column and eluted with 60% acetonitride in water {with 0.1%
trifluoroacetic acid) up to 98% acetonitrile (with 0.1% trifluorcacetic acid). The tubes
containing product were pooled, concentrated under vacuum, frozen and placed on a
tyophilizer. This resulted i 990 mgs (0.4 mmol, 50% over 2 steps} Compound L as a white
powder.

1H NMR {400 MHz DMSO-d6)y: 8 = 1.90 (s, 54H, CC{CH32Bn, 2.31 (t, 1 = 7.2 Hz, 6H,
CCH2CH2ZNH), 2.97-3.0 (m, 8H, CCHZNH and OCH2CHZNH), 3.17 (s, 2H, OCH2C), 3.3
(q. 6H, CH2ZCH2ZNHC=0), 3.4-3.59 (m, 20H, CH2), 3.87 (s, 6H, O=CCH20), 4.27 (s, 18H,
CCH20C0=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
11974,

{04981 Next, compound L was used as an tnitiator to synthesize MPC polymer.
fnitiator 1s typically prepared as a stock solution in DMF of about 100 mg/ml. The untiator

and the ligand (2,27 -bipyridyl) were introduced 1nto 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 uniess otherwise indicated),
kept under Argon, was introduced into the Schlenck tube (the Molar ratic of atom bromine on
the mutiator/catalyst {CoBrl/ligand was kept at 1/1/2). The solution became dark brown
immediately. The Schlenk tube was sealed and immediately purged by applyving a short cvele
vacuum/Argon. A solution of HEMA-PC was prepared by mixing a defined quantity of
monomer, prepared i a glovebox kept under nitrogen, with 200 proof degassed ethanol. The
monomer sclution 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 mixture for at least 10 o 15 min. until 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 drving to vield a free-flowing white powder. Table 1.1 below
sets forth polymer data for polvmer employing coropound L as an inutiator.

TABLE 1.1

Th‘f;;fﬁw Polymer I} No. hniator | Mn(kDa) Mp(kDa) | PDI
500 130 L 490 530 11
750 150 L 845 750 11

{0499} 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 polymer made using L as initiator, $15mg) and dissolved
using ethanol (4.0mL) after stirting for 40 minutes. To this was added a 1% solution of 4-
methvlmorpholine in acetonitrile (2Zull). In a separate vial was dissolved Mal-PEG4-PFP
{1.97mg) wn acetonttriie (1.0mL) and this solution was added to the polymer solution over ~2
rotnute at room temperature and the resulting solution was stured for overnight. The reaction

was diluted with 0.1% agueous trifluorcacetic acid {2 mL) (pH ~5) followed by water (~12
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mb), filtered through a syringe filter {Acrodisc Supor, PN 4612} and placed evenly mto 3
Amicon centrifuge membrane dialysis tubes {30,000 mwce). The tubes were diluted and
mixed with water (~5 mL each), placed into centrifuge (rpm 3200} for 25 mimutes. The filtrate
is removed for analysis while the retentate is diluted and mixed with water {(~10 mL/tube). The
centrifuge procedure 1s 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 mgsasa
white powder.
Example 2. Svnthesis of fnitiator QG1786

{05001 OG1786 15 the nine-arm nitiator for polymer synthesis used as a precursor
in the synthesis of OG1802. Fach 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 in FIG. 4. OGI786 is prepared as follows. First, OG1550 15 reacted with
TFA (trifluoro acetic acid) to produce OG1546 as depicted in FIG. S

[0501] 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 ml) and water (30
rof). The mixture was stirred to dissolve the OG1550, then cooled in an ice bath. To this
nuxture was added a solution of triflucrcacetic acid (4.9 mi) in water (90 ml) dropwise over
90 minutes. After addition i1s complete the mixture was stirred an additional 15 minutes then
removed from the ice bath and aliowed 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 matenal
remaining, and the pH of the aqueous was between 3 and 4 {pH paper).

{05821 The mixture was partitioned. The MTBE layer was washed with water (30
ml}). Combine aqueous layers then the aqueous extracted with MTBE (150 ml}. This second
MTBE phase was washed with water (30 ml). The combined aqueous layers were washed
with a third portion of MTBE (100 ml}. The third MBTE phase was washed with water {25
ml}). The aqueous layers were again combined (~250 mi, pH ~4, by pH paper).

{0503] The product was collected by lyophilization. 11.5 g white solid was
obtained. This material is extremely hygroscopic, so best handled under nitrogen. The product

was confirmed by LCMS.
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{0504} The prepared OG1546 was then reacted with OG1563 to yield OG1784 (as
depicted in FIG. 6).

{05051 In a 250 mi flask under nitrogen equipped with a stir bar was added OG1546
{hygroscopic, 9.0 g}, followed by N N-dimethyHormamide (110 mi}. The mixture was stirred
at room temperature unti all OG1546 dissolved {about 15 minutes), then OG1563 (29.9 g} was
added, and the mixture stirred a further 3 minuies until the OG1563 had also been dissolved.
The resulting solution was cooled in an ice bath, and N, N-diisopropylethylamine (37.6 ml} was
added over 3 minutes, followed by propylphosphonic anhydride (T3P), 30% in ethyl acetate
(34.5 ml) dropwise over 5 minutes (T3P addition 13 exothermic). After T3P addition was
complete, the flask was removed from the cooling bath and aliowed to reach room temperature.
Samples were then taken at 5 minute mtervals for LCMS analysis. The reaction showed very
light yellow/tan color.

{05861 After 20 minutes the reaction was cooled again in an ice bath and 5 ml water
added. The nuxture was then removed from the cooling bath and a further 50 mi water portion
added, foliowed by 50 ml 0.5 M uitric acid then sopropvlacetate (300 mi}. The mixture was
partitioned. The agueous phase {(~300 ml) was extracted with addutional isopropyl acetate (150
ml). The aqueous phase was AQ!T for HPLC test. The combined organics were washed with
aqueous citrie acid {115 ml, 65 M, which was the nuxture of 15 md of 0.5 M citric acid plus
100 mi water), and the agueous phase was AQ2 {(pH~3). The organic phase was washed with
water/saturated sodium chloride (100 ml/25 ml), and the aqueous phase was AQ3 (pH~3). The
organic phase was finally washed with saturated sodium 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
sodiom sulfate (80 g}, filtered and rinsed with 1sopropyl acetate {75 mi), and concentrated on
a rotary evaporator to a tan o1l (33.2 g). The crude was stored overnight under nitrogen.

{0587} The next day the crude was allowed to come to room ternperature, then
dissolved in acetonitrile/water {46 ml/12 ml) 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.

{05081 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 acetoniirile).
Al the relevant fractions were checked by HPLC. The fractions adjudged to be pure enough
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 ml)/saturated sodium
chloride (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
mi}, and concentrated. The product and purity were confirmed by LCMS methods. The

isolated yield and the purity of the RS172 and RS228 lots are shown in Table 2.1

TABLEZ 1
OG1784 ot R&172 R5228
QG1546 used 53¢ 9.0g
CG1563 used 178¢g 288¢
Isclated yisid 53% 58%
Purity {afa 210 nmj) 99.3% 100.0%

[0589] Next (3G1405 was prepared from OG1784 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 ml} then trifluoroacetic acid {20 mi}. The mixture was stirred at room
temperature and HPLC analysis showed complete deprotection in 23 minuates. The mixiure
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 (OG1405, 34.5 ¢, assume 21.0 g as quantitative
vield} was used as a crude oil in the next step. No purification is needed.

{0519 Next, OG1405 was reacted with OG1402 to prepare OG1785 as set forth in
FI(3. 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-diisopropylethylamine {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 OG 1405 (crude otl from above, 34.5 g) 1n acetonitrile
(70 mi) added. The mixture was warmed to room temperature. After 20 nunutes the reaction

was cooled in an ice water bath and guenched with water (S mi). The mixture was then
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concentrated under vacuum using a rotary evaporator to half volume. Samples were taken for
LCMS.

{0511 More water {50 ml), followed by 0.5 M citric acid {75 mi} and isopropyl
acetate (175 ml) was added. The mixture was partitioned in 5 minutes. The agueous was
extracted with additional isopropyl acetate (S30mL). The combined organics were washed with
aqueous citric acid (0.13 M, 30 ml, consist of 10 mi of 0.5 M citric acid and 20 ml water}. The
organics were then washed with the mixture of saturated sodium chloride (25 ml) and water
{25 mb), then finally washed with the saturated sodium chloride (25 ml). They were then dried
over sodium sulfate (124 g), filtered and rinsed with isopropyl acetate (30 mi), and
concentrated under rotary evaporator 10 a tan oil (27.3 g). Samples were taken for LOMS
analysis.

{0512} The o1l was dissolved in acetonitrile/water (3:1, 15 ml/Smi), filtered through
an BPLC filter disk (Cole-Parmer PTFE membrane 0.2 um, product number 029153-20) and
split into three equal portions, each of which were individually purified as follows.

[0513] Portions were loaded onto Redi-Sep Gold CI8 column (275 g, SN - 69-
2203-339, Lot 241234-611W) equilibrated at 50% solvert B (acetonurile)y/50% solvent A
{water). The material was then purified by reverse phase HPLC with a solvent A: water/solvent
B acetonurile gradient.  Appropriate fractions were pooled and partitioned between
dichioromethane {150 ml) and water (S mi)/saturated sodium chionide (25 ml}. The aqueous
was extracted twice with dichloromethane (2 x 50 mi}. Combined organics were dried over
sodium sulfate (60g), fikkered and rinsed with dichloromethane (40 ml) and concentrated.
Structure and purity were confirmed by various analvtics mcluding LCMS: OG1785 was
isolated as a foamy solid (R3329, 19.0 g, 83% vield, 95.1% purtty (a/a 210 nm), stored under
nitrogen at 4°C.

{0514} Next, the tert-butyloxycarbonyl protecting group on O3G1785 was removed
using triflucrcacetic acid {TFA) to produce OG1786 as depicted n FIG 9.

Example 3. Svynthesis of Polvmer QG1801

{05151 Polymer (G1801 is made first from the imtiator 8G1786. OG1801 has an

amine functionality, which is more stable (than maleimide} during polymer synthesis. To
synthesize polymer 0G1801, a modified version of ATRP is used wherein the copper species

{Cu(l)) 1s generated in situ by adding metallic copper to Cu ({1}, Starting materials 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).

05161 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 test.
Weighed Cu (1)}, Bpy, Cu{() in a 500 mL flask; purged with Argon, while adding monomer
solution to the flask; sealed the flask with stopper and vacoumed for 25 min uniil 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/mL stock solution; sampled for initiator concentration and
purity test; added the inttiator 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.

{05171 (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 15 chosen based on the copper amount in
the reaction nmuxture. For wnstance, 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 is 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 E1OH by rotary evaporator at 45-50 °C at reduced pressure
to dryness. In this step, EtH volume coliected from condensation was monitored to make
sure EtOH removal was > 90%. The polymer was dissolved in 250 mL of WFI and filtered
using a 0.2 um filter. It resulted in a clear to light vellow polymer solotion at ~150 mg/mL.
The solution could be stored at 2-8 °C up to 3 months before use.

Example 4. Synthesis of Polvmer QG102

{0519} Starting materials and reagents needed in the reaction are calculated based
on batch input of GG1801. The linker is 3-maleimidopropionic acid, NHS ester. Added 30 ml
of 0.5 M sodium phosphate (in WL, pH 8) to 50 g polymer solution (~150 mg/mL). 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 1o make 50 mg/mL stock sln. Added linker solution dropwise &15 ul. per minute to the

polymer sin with strong stiring. Took 5 min to added 4095 oL of linker solution. Reacted at
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room temperature for 30 min. Quenched reaction with 20 mL of 5% acetic acid to achieve a
final pH of 5. Filtered the solution using 1L vacuum filter (0.2 umy).

{05201 OG1802 (see FIG. 10) 15 then purified as follows: Millipore TFF cassettes
are used for polymer purification in aqueous system. Started with concenirating the polymer
solution to 250 mb (~ 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 overmight. 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 pM 1L filter bottle. The polymer solution could be stored at 2-8

°C for up to 3 months before conjugation.

Example 3. Alternative Phosphorvicholine Polvmers

(0521} A HEA-PC polymer was synthesized as described below. HEA-PC (2-
(acryloyloxyiethyl-2-{trimethylammonium)ethvl phosphate), which is an acrvlate as opposed

to the methacrylate HEMA-PC described above, has the following structure:
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{0522} HEA-PC was polymerized to the initiator shown in Example | as compound

L.
TABLE S 1
Reactant Name Amount MW
Initiator Compound L. {ses above) 1.85mg 25085
Monomer HEA-PC 0.461¢g 281.24
Catalyst Cu {f) Bromide 1.2 mg 143.45
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Reactant Hame Amount MW

Ligand Tris {2-{dimethylaminolethyllamins 273 mg 230.39
{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

[0523] Prepared a stock solution of imtiator at 200mg/mL by dissolving 2.2 mg of
wutiator 1o 11 pl of dry DMF and a 200mg/mi solution of ligand by dissolving 4.6 mg of
MeSTREN in 23 pl of dry DMF. Dispense 825 ul of the stock solution of imitiator and 13.6
1] of the ligand mto a tube. Degas at -78°C for § mn then refill with Argon and add 1.2 mg
of CuBr. Degas and refilf with Argon. Add a stock solution of HEA-PC in methanol (weigh
out (1,461 g of HEA-PC and dissolve it in 0.5 mL of methanol} to the solution inside the reactor
at~78°C. Rinse the vial with 200 pl of methanol and add st inside the reactor at -78°C and then
0.5 mL of distilied water then another 200 ul of water. Degas thoroughly until no bubbling s
seen and all heterogenerty disappears (solid particolates dissolve or disappear). Refill with 4
pst 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 bipyridine in methanol
{5mg wn 0.5ul} was added.  Anocther 2-3 mi of methanol was added and the catalyst was
allowed to oxidize overnight at 4°C. Conversion determined by 1H NMR was estimated to be
94%.

{05241 The next day the polymer was dialyzed and subjected to SEC/MALS
analysis using Shodex SBS06M HQ column (7.8x300mm) in Ix PBS pH 7.4 at Iml/min,
giving a PDI of 1.157, Mn of 723.5 Da, Mp of 8204 kDa and Mw of 837.2 kDa (before
dialysis PDH is 1.312, Mn = 695 kDa, Mp = 778 kDa). Next a maleimide functionality was
added to the polymer so that it could be conjugate to a protein.

[0535] 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 also made using the monomer 2-
{acrylamyljethyl-2-(trimethylammoniumlethyl phosphate (Am-PC), having the following

structure:

Am-PC
{05271 The Am-PC was used for polymerization employing a 3 arm initiator {a
TFA salt) having the structure:
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{0528] The synthesis of the Am-PC polymer was conducted as follows:

TABLES2

Reactant Namefldentity Amount MW

Initiator 3-arm initiator (ses above) 2.2 mg 885.35
Monomer Am-PC 05¢g 280.28
Catalyst (i} Copper {1} Bromide 1 mg 143.45
Catalyst {Il) Copper (1) Bromide 0.2mg 223.35
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Reactant Namefldentity Amount MW

Ligand Tris{2-{dimethylamino)sthyllamine 3.94 myg 230.39
{MeSTREN)

Solvent A N, N-Dimethylformamide (DMF) 317y 73.08

Solvent B Water 1 mi 18.62

Solvent C Methanol 1 ol 32.04

[0529] A stock solution of ligand at 200mg/ml was prepared by dissolving 9 mg
of Me6TREN in 43ul. of dry DMF. Add 1970l of the stock solution to a reaction vessel.
Prepare a stock solution of imtiator at 200mg/ml by dissolving 6.5 mg of material 1in 32.SuL.
of DM, Add 11ul of the mutiator stock solution to the ligand from above. Degas for 5 mun
Add | rog of CuBr. Prepared a stock solution of CuBrz at 200mg/mL by dissolving 4mg CuBrz
m 20 ul. of DMF. Add 0.35g of monomer (AmPC) to 1 wl of methanol (slow
dissolution/viscous solution), followed by Tul. of the stock solution of CuBra. Add the
monomer solution dropwise to the reaction mixture above. Rmnse with 1 mL of water. Degas
the reaction ruixtore thoroughly (freeze-thaw). Let the reaction proceed for 24 hours.

{0536 Afterwards the Am-PC polymer may be dialyzed. The molecular weight of
the above polymer was determmned by SEC/MALS: Mn 1s 215kBa, Mp: 250kDa, PDEis 1.17.
Conversion was estimated by THNMR to be 94%. A malemmide functionality can be added to
the Am-PC polymer as discussed above for HEMA-PC and HEA-PC.  Maleinude
functionalized Am-PC polymer can be conjugated to a protein as described above.

Example 6. Reverse Ellman’s Assay for Calculatine Free Maleimide in a Compound

{0531} After addition of the maleimide functionality to polymer GGI801 to form
OG1802 {see above), an Ellman’s assay was used to determine the amount of functional
malermide (1.e. conjugatable) in a sample. Thiol converted Ellman’s reagent (DTNB) to TNB-
then to TNB2- in water at nevtral and alkaline pH, which gave off a yellow color {measured at
412nm). A standard curve was established with cysteine. Since the maleimide reacts with
thiol, this assay measured the thiol (cysteine) left. The mnhubition was calculated as the (original
thiol — thiol left after maleimide polymer addition)/ {original thiol) and 15 expressed as a

percentage.
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{0532} Reagents Employed in Assay: A standard curve was prepared using the
cysteine from 62.5uM 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 nunutes. The 150uM
of D'TNB 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 mhibition was calculated with the Softmax Pro software and the

cysteine standard curve.

Example 7. Protein Sequence of antibodv (0G1950) comprising an anti-VEGF-A antibody

heavy chain with an 1.443C (BEU nuymbering, or 449C in SEC 1D NG: 1) mutation and an anti-
VEGFA-antibody lioht chain
[0533) An amii-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-YVEGF-A anttbody light chain having the sequence set forth in SEQ ID NG 2 (FIG 13)
below was cloned.

Example Ra. Purtfication and Decapping of OG1956

[06534] The OGI950 heavy and light chains may be cloned wnto expression
plasmuds and transfected into CHO cells. 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 1 the cell culture media and 13 not available for conjugation. In this regard, purified
OGI950 may be subjected to a decapping (i.e. reducing) procedure to remove the cap and
enable the free (i.e. those not involved m Cys-Cys disulfide bonds} cysteine residue to be
conjugated to the maleimide functionality of a polymer. Decapping may be done by muxng
purified OG1950 protein with a 30x molar excess for 1 hour at 25°C of the reducing agent
TCEP (3,3",3"-Phosphanetriviiripropancic acid). The reduction reaction with TCEP may be
monitored by SDS-PAGE. Following denaturation, the O(G1950 protein may be washed by
TFF using a Pellion XL Ultrafiltration Cassette with 20mM Tris pH7.5, 150mM NaCl, 0.5mM
TCEP buffer to remove the cap. The TCEP reagent may then be removed i the same TFF
setup with 20mM Tris pH7.5, 150mM NaCl. Reduced (G1950 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 OG1950

{0535] The OGI950 heavy and light chains may be cloned into expression
plasmids and transfected imto CHO cells. Cells can be grown up in appropriate media and
harvested. O(G1950 may be purified using fechniques described above. The OG1950 cysteine
at position 443 (L443C (EU numbering}} residue is typically “capped” or oxidized by
chemicals in the cell culture media and is not available for conjugation. In this regard, 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 maleimide functionality of a polvmer. Decapping may be done by mpung
purified GG1950 protein with a 30x molar excess for 1 hour at 25°C of the reducing agent
TCEP (3,3",3"-Phosphanetrivitripropanocic acid). The reduction reaction with TCEP may be
monttored by SDS-PAGE. Following reduction, the OG1950 protein can be washed by TFF
using a Pellicon XL Ultrafiltration Cassette with 30 kDa MWCO membrane from Millipore
with 20mM Tris pH 7.5, 150mM NaCl, 0.5mM TCEP buffer to remove the cap and the excess
TCEP by using the same buffer without TCEP. Reduced OGI950 can then be allowed to
reoxidize using DHAA at ambient temperature for 1 hour followed by TFF for removal of
DHAA to form reoxidized decapped OG1950. The decapping status is monitored by SDS-
PAGE assay.

Example 9. Comugation of OG1950 to MPC Polvmer

[0536] Reoxidized decapped OGI950 may then be conjugated to polymer
G802, An excess of OGI1802 15 used {at least Ix molar excess). Counjugation can be
monitored by SDS-PAGE or Cation-exchange chromatography (CEX-HPLC) and driven to
near completion. OG1953 conjugate may be punified via cation exchanger chromatography
and buffer exchanged mto the formulation buffer by TFF. 0G1953 conjugate may be purified
chromatographically as deseribed above.

{0537} Conjugation efficiency is monitored with CEX-HPLC as follows. OG1950
and OG1953 conjugate at pH 3 are protonated and bound to a CEX column. The polymer
shields 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

0G1802 polymer is net charge neutral and 18 not bound to the colomn. Reduction of the
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OG1950 protein peak and OG1802 polymer peak with the appearance and increase m the
conjugate peak indicates conjugation. Near complete absence of the (3G1950 peak indicates a
quantitative conjugation event.
Example 10. OG1950 SPR Binding Kinetics

{05381 This Example illustrates binding of OG1950 to VEGE-165 in single cvele

kinetics Bl Acore™ experiment.

05391 SPR mteraction analysis of OG1950 to human VEGF-165 was performed
ona BlAcore™ T200 system (GE Healthcare) equipped witha protein A chip (GE Healthcare).
A single-cycle kinetics method was mmplemented.  Antibody was captured at 25 pg/ml in
HBS-EF buffer (0.01 M 4-(2-hydroxyethyl}-1-piperazineethanesuifonic acid, 0.15 M sodium
chloride, and 0.05% polysorbate 20} with a pulse of 25 s at a flow rate of 10 pl/mun.
Subsequently, recombinant human VEGF-165 (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 1 min at a flow rate of SOpl/min. Bmnding kinetics analvsis was performed
using the Biacore T200 evaluation software with responses globally fit to a 1:1 interaction.
Results are sumunarized in Table 10.1 and FIG. 21

TABLE 101, BINDING KINETICS OF 0G1950 TO VEGF-165

ka (1/Ms) kel {1/s) KD{M)

01950 3.35E+04 6.776-08 202813

OG1950 extiubits <1 pM KD ina 111 binding fit model {beyond instrument sensitivity).

Bxample 11 - Conjusation and purification of OGI953 ysing cation  exchanser

chromatography

{05401 041950 protein expression and protein preparation. 0G1950 protein
was expressed in mammalian GSCHOK] expression system followed by purification using a
Protein A affinity column. The purity of the Protein A column purified OG1950 was over 90%
hased 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
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the OG1953 bioconjugate. To accomplish this, 1 mg of 8G1950 was fully reduced with Tris-
{2-Carboxyethylyphosphine, Hydrochloride (TCEP} reducing agent followed by removal 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 OG1958), which remained in a reduced
form for conjugation to the biopolymer via thiol specific conjugation chemistry.

{05411 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 n 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 conjugation efficiency. All reactions were set up in a fixed volume
and meubated at 4°C for 20 hours. Table 11.1 and Figure 19 shows ion Exchanger analysis
{A280 absorbance) and fractionation of the conjugation reactions A through G. Reaction A
contained buffer only; reaction B contained OG1950 antibody only; reaction € contained
OG1950 antibody + OGI802 polyrmer; reaction D contained OG1950 antibody + OG1802
polymer + sucrose; reaction E contained OG1950 antibody + OG1802 polymer + trehalose;
reaction F comaimed OGI950 antibody + OGI1802 polymer + glutamic acid; reaction G
contained OG1950 antibody + OG1802 polymer + aspartic acid. Reactions B-G were started
with 100ug OGI950 protemn nput 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
column and therefore eluted as unbound fraction in each reaction; Peak 2 {P2) represents the
antibody polymer bioconjugate m each reaction; Peak 3 (P3} represents the free antibody that
was not conjugated to the polymer in each reaction.

TABLE 111

(P2 {P3) Conjugation
Samples 0G1953 Conjugate | 0OG1950 Protein sfficiency
{Au x Second) (AU x Second) | P2P3 of B}

A | Buffer blank injection NA NA NA
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B | OG1950 protein control 0 410129 NA
G | OG1950 +0G1802 biopolymer 37334 125884 9%
D {C+Sucrose 198064 110356 48%
E | C+Trehalose 202682 138313 49%
F | C+Glutamic acld 30401 220577 7%
G | C +Aspartic acid 29054 175286 7%
0542} As can be seen from the resulis above, various excipients allowed for

significantly higher conjugation efficiency. Without intending to be limited by theory, such
excipients which assist 10 maintaining the solubiity of the ingredients help the conjugation
efficiency.

[0543] Cation exchanger analysis of the OG1953 conjugation reaction: Upon
conjugation reaction completion, Sul of each reaction muxture was diluted 3-fold with a column
equitbibration butfer (20mwM 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 elution mode where the reaction mixture was first diluted to lower the salt
concentration so both conjugate and unreacted protemn would bind to the column, followed by
a salt gradient elution where increasing NaCl concentration resulted in elution of the conjugate
{G1953) and unconjugated free protein (OG1950) at different retention fimes due to the
differential charge variation. IEX analysis results, as shown in Figure 19 show that the
0G1953 conjugate {peak P2} separated very well from the unreacted free polymer {OG1802)
as shown in peak P1 and unreacted free protein (3G1950) as shown in P3.

{0544] Seale up purification of the 3G 1953 conjugate; Conjugation reactions D
and E were pooled and further separated with the IEX where the conjugate Peak (P2} 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-VEGE Binding to VEGFR using
05451 The abilities of QG1950, OG1953 and other anti-VEGF molecules to mhubit
binding of Biotin-VEGF-165 to VEGFR were tested on an ELISA assay. 96 well ELISA plates

were coated with lug/mb recombinant VEGF R1-Fe protein (R&D systems part# 321-FL-
0503y, 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, >98%) in Ix
PBS, pH7.4) for >= 90 nun with gentle shalking 3-fold dilution series of test samples were
made. Starting from 400nM samples were mixed with biotin-VEGF (R&D systems, part #
custom06). The final concentration of biotin-VEGF  was dug/mb (1060pM}.  The top
concentration of sample dilution series was 85ug/ml. After dilutions were made, samples
were mcubated at RT for >=30min and then washed 3x After washing, 100ul of the
sample/biotin-VEGF mixture was transferred to each well. Plates were incubated for >=90
min at RT with gentle shaking. After mncubation 100ul of the 1:1500 diluted SA-HRP (R&D
systems, part# A7906} was added to each well. Incubated plates were protected from hight for
approximately 20 min.  Plates were then washed 3x.  After washing 100ul TMB substrate
(R&D systems, part #DY998) was added. Plates were incubated and protected from light for
approximately 30 min. Color development was monitored. Color development was stopped by
adding 50ul of stop solution.  Plates were read at 450nm. Resulis are shown 1 FIG. 20
[0546] These results show that the OG1953 antibody/conjugate reached a higher
maximal mhibition of Biotin-VEGF bmdmg to VEGFR when compared to OG1950 (the
unconjugated  antibody) as well as the commercially available VEGF inhibitors
Lucentis®Granibizumab) and Avastin®@{(bevacizomab). In a typical VEGF ligand VEGF
receptor binding assay, addition of OGI953 results 10 mhibition 97-98% of VEGF ligand
binding to the VEGF receptor. This 1s compared to adding GG1950, which results w inhibition
of 75-87% of VEGF ligand/receptor binding and adding Lucentis®{ranibizumab) or
Avastin®(bevacizumab)}, each of which only results in inhibition of 68-78% of VEGH
ligand/receptor binding.  Furthermore, previous studies have shown that adding either
0G1950, Locentis®(ranibizumab), or Avastin®(bevacizumab) at concentrations of 400nM

does not result in 100% inhibition of binding of the VEGF ligand to the VEGY receptor.
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{0547} FIG. 20 also shows that the other antibody conjugate anti-VEGF Bio
Conjugate {anti-VEGF BC) reached a higher maximal mhibition of binding of VEGF to the
VEGF receptor when compared to the antibody alone {anti-VEGF). Together these results
show that (1} the OG1953 antibody conjugate is more effective at inhibiting VEGF lLigand
binding to the VEGF receptor when compared to currently available VEGY mhibitors and (11}
conjugating VEGF antibodies at a site ouiside of the region of the active site can result
mereased mhibition of VEGF ligand binding to the VEGF receptor.

{0548} In some embodiments, provided herein are anti-VEGF antibody conjugates
that display a superior {or at least equal} level of blocking ability, as compared to the anti-
VEGF antibody alone.

Example 13 - Methad of detersnining binding of OGI938 to Fe gamma veceptor § and fila

[0549] Binding kinetics experiments were performed at 25°C using a BlAcore
T200. An anti-his antibody was immobilized on a CMS35 chip. Histidine-tagged FeyRI and
FeyRIlla at a concentration of 0.5ug/ml prepared in HBS-EP buffer {0.01M HEPES pH7 4,
0.15M NaCl, 3mM EDTA, 0.005% Tween-20) were injected independently for 60-s using a
flow rate of Spl/min i the active flow cell only. Antibody candidate and
Avastin®(bevacizumab), used as a positive control, were then ijected over the reference and
active flow cell using 60-s injections at 30pul/mL, applying single-cycle kinetics method.
Auntibody concentrations o the range of 0.48 to 300nM were used for FoyRI and 7.8nM to
2000nM for FoyRIIa. Following each run, flow cells were regenerated with a 60s ijection 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 0G1930
showed no significant binding to either Fo gamma receptor I and [Ha 1o this assay.

Example 14 - Method of determining binding of QG856 to human complement protein Clg

[0550] Complement engagement Liabilities were assessed by Clg ELISA binding.
The anitbody panel was titrated 1:2 from a top concentration of 10ug/mL i IxPBS for
overnight coating at 4C. Plates were then blocked After a 2 hour blocking step i 1%BSA.
Purified human Clq was then applied at Sug/mb in 1% BEA for 2 howurs at room temperature
followed by detection with HRP-conjugated anti-human Clq antibody and TMB development.

Results are shown in figure 24. Results show that Clg has more binding affinmity for
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Avastin®{bevacizomab) relative to OG1950 at antibody concentrations between 10 ug/mb and
.625 ug/mL.

{0551 In some embodiments, (3G1950 has less than 10% of the binding of that of
Avastin, In some embodiments, (G1950 has less binding to Clg than
Avastin®{bevacizumab}.

Example 15— Effect of amti-VEGE Adgents to VEGE stimulated HRMVEC Profiferation

05521 Human retinal microvascular endothelial cell (HuRMVEC) proliferation
assayvs were performed as follows: cells were maintained in CSC complete medium {cell
systems, #4Z0-500) supplemented with 2% of CultureBoost {cell systems, #4CB-500) and
0.2% of Bac-off {cell systems, #420-643), seeded 1n 26-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 indubitors were first added at the indicated concentrations to each well. Thirty minutes
later, VEGF 165 (R&D systems, #293-VE-500/CF) was added to a final concentration of
1.3n0M. After 3 days, cells were incubated with WST-1 cell proliferation assay reagent and
read at OD450nM.

[0553] Results demonstrated that two independent preps of OG1953 (OG19353A
and OG1953B} both show potent inlubttion to the HuRNVEC proliferation.  Both maximal
mohibition and IC30 of OG1933 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 (ncludimg IC50 values and their companison with
Lucentis®(ranibizumab), Eviea®(aflibercept), and Avastin®{bevacizumab)} are shown in
FIG, 25,

Example 16 —~ Single Cvcle Kineties (SCK) of VEGE Binding io Anti-VEGE Agents captured

ona Protein A Chip at 25 Degrees

{0554} Binding kinetics was performed at 25°C using a BlAcore T200 on
Avastin®{bevacizamab), 0G1950 and O0G1953. Briefly, anti- VEGF agents were captured on
a Protein A chip {GE). Tug/m! OG1950 and Avastin®({bevacizumab) were flowed at Z5ul/min
for 2 mins. 10ug/ml OG1953 was flowed at 10uls/mm for 10mins. VEGF (recombinant; R&D
systems) was flowed over captured antibodigs for 240 seconds contact time each at 0.56nM,
1.67nM, SnM, 15nM, and 45nM for single cycle kinetics, and dissociated for 30 minutes.

Analysis was performed using BiaBvaluation software (GE}. All sensorgrams were double
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wdicatio

05581 Protein is known to carry net surface charge that helps protein solubtlity in
aqueous solution. The amino acids are referred to as hvdrophilic aming acids which include
arginine, lysine, aspartic acid, and glutamic acid. At neutral pH 7 the side chains of these
aming acids carry charges—positive for arginine and lysine, negative for aspartic acid, and
glutamic acid. Altering the sclution 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 agqueous solution differs depending on the level
of hydrophobic or hydrophilic properties of the surface. Proteins with surfaces that have
greater hydrophobic properties will readily precipitate. The addition of ons {e.g., NaCl or
other salt} creates an electron 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
microenvironment in a manner that allows and/or promotes mtermolecular hydrophobic
mteractions which can result in protein precipitation,

[0559] Next, to determune (1) the stability of OGI9SODECARP, (2) the stabiluy of
OG1950PUR with biopolymer in the formulation, and (3) the stability of OGI930PUR muxed
m OG1953, the following experiment was conducted, and the results are shown in Figure 28.

{0560} The experiment was performed as shown below:

1. Prepare S0mi OG1953 formulation buffer stock solution (12.5mM sodium
phosphate pH 6.5, 0.025% PR20) and sterile filtered with a 0. Zum filter.
2. 3mb of OGI9S0DECAP RI2208B was concentrated using Vivaspin 2,
30kDa MWCO, from 15.64mg/mL to ~S0mg/mL (= ~930ul.}.
2a. The concentrated OGI950DECAP RI12208D solution was sterile
filtered with 0.2pm filter.
26. The protein concentration of the concentrated and sterile filtered
OGI9S0DECAP R12208D solution was measured.
3. 0.5mL of OGI950PUR RI2208 was concentrajed using Vivaspin 500,
30kDa MWCO, from 50mg/mb to ~150mg/mi (= ~160uL}.
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3a. The concentrated OGI950PUR R12208C solution was sterile
filtered with a 0. 2pm filter.
35, 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 st up
according to Fables 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 pipettor fitted with pipet tip,
aliquot either the OG1801 polymer stock solution or OG1953DP as shown in Reagents
table below (Table 17.1) mto the corresponding Rxn# vial, then add the formulation
buffer stock and the volume of WFI needed, and lastly add slowly the 0G1950 stock
solution into the reaction mixture. Due to the viscous nature of each reaction, each
reaction was prepared carefully and individually.

{05611 For an myeciable eve medicine, the injectable voluroe can be hmiuted to 50-
1004l per dose per eye. Delivering a Smg dose per eve per dosing (at 100ul) based on the anti-
VEGFR antibody {OG1950) will require a S0mg/m] combined proten formulation. Fora 15%
free protein formulation, the OGI953 will be lowered from a 30mg/ml conjugate-only
formulation to 42.5mg/ml 10 order to make room for 7. Smg/ml free protein (15%]).

{0562} O(G1953-conjugate stock solution or OG1953DP at 50mg/mi based on the
protein motety contained about 300mg/mi OGI802Z polymer n the formulation, this was a
clear, colorless and highly viscous solution. This solution was formulated 1 pH 6.5 sodium
phosphate containing 0.025% polysorbate 20 (PS20). The OG1950 antibody stock solution at
50 mg/ml was also clear and colorless or off white when formulated at phosphate buffer at pH
7.2, The pl of OGI956 13 about 7.4, and this suggests that the OG1950 antibody remains
soluble even at a buffer pH close to s pl at a concentration as high as 50mg/mi. Mixing 1
part 3G1950 stock solution with 5.7 parts (1953 stock solution as described above resulted
i a mixed soluiion of 7.5mg/mi OG1950 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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{0563} Additional efforts were made to resolve the increased turbidity, which
mcludes: (1) swap addition sequence of protein and conjugate solution; (2} slow addition of
polymer or OG1953 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
buffer exchanged to the original 0G1953 formulation with a combined final total concentration
of S0mg/ml as shown in FEG. 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 5% in the muxture; and (6} preadjust the pH of the OG19550 protein stock from 7.2 to
6.5 prior to nuxing with the OG1953 conjugate stock selution. However, these measures did
not result in a clear solution. The cloudy solutions 1 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 conceniration in the supernatant showed significantly lower
protein concentration and 8DS-PAGE analysis of the solution show only trace amount of free
antibady that is unproportional to the expected free protein added, a good indication that the
precipiiation is due to free protein precipiation.

[0564] The mitwal atteropts to lower the pH to 6.5 did not result 10 a clear solution,
The original OG1953 injectable formulation at neutral pH of 7.2 is closer to the physiological
condition of the vitreous 1o the eves. 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 formudation consideration was performed as described in Examples 18-209 1o
identify conditions that are favorable to form a clear solution for the mix formulation.

TABLE 17.1 Reagents chart

Reagents
Comne. .
Description ) (mgimi, ,MW
Sample name BatchR# } (ka} Formulation
Bropolymer without Water  for  injestion
OG1801 | maleirnide functional group | R13479 359 800 (WED
Purified OG1950 Antibody
OG1950PUR | Intermediate R12208 50.4 150 PBS pH7.2
Concentrated punfied
OG1950PUR | OGI950PUR RI12208C 143.4 150 PBS pH7 .2
20mM Tris pHS.S,
OGI950DECA | Decapped OG1950 S0mM  NaCl, 5mM
P i aotibody R122088 15.64 156 HDTA
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20mM  Tris  pHS8.S,
OGI950DECA | Concentrated 300 NaCl, SoM
P | OGI950DECAP RI12208D 40,7 150 EDTA
12.50M Na-Phosphate
OG19330DP | OG1953 Drug Product R16346 50.8 950 pHo6.5, 0.0253% Tw20

12.5mM Na-Phosphate
OG1953DP formulation buffer = | pHo.S, 0.025% Tw20

S00mM Na-Phosphate
(OG1933DP formulation butfer stock = | pH6.5, 1% Tw20

Coneentration of OG1802 in OGI953DP = | 2667

TABLE 172 REACTION OVERVIEW

[ ! OG1958 QG881 OGI933DP
Sample Cone. Conc. Conc.
i Deseription Batch # {mg/mby | Batch# | (mg/mL) | Batch# | (mg/mi)
15%
1 OGI930DECAP m
DP formulation
buffer RIZZO8D 46,686 NA NA NA NA
15%
2 OGI930DECAP
0G1801 Ri2268D 48,686 | R15479 339 NA NA
15%
3 OGI9S0DECAP i
OG1933DP RIZI08D 48,686 NA NA R1634¢6 3508
15% OGI950PUR m
4 0P formulation
buffer Ri2208 304 NA NA NA NA
5 15% OG1950PUR
- OG1801 R12208 304 R1547 339 NA NA
6 153% OGI930PUR
OG19533DP RiZ2208 504 NA NA R16346 50.8
15% OG1950PUR m
7 OGI9s3DP {at
~50mg/mL) R12208C 143366 NA NA R16346 30.8
153% OGI950PUR in
3 OGI933DP (half
volume of #7, no
spin) R12288C 1434 NA NA R16346 308
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Example 18 — Desion of Experiment Matrix for Spiking OG1930 into OG1933 or OG1801

{0565} DOE design matrix: Table 18.1 shows the mput of 4 category of factors
including (1) Active Pharmaceutical Ingredient (API) such as OG1950 and OG1953, each at 3
concentration levels; {2} Tonic factors such as sugars and salt, each is also at 3 levels; (3} the
buffer species 1s restricted 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 poteniial for 39,366 combinations. The
readout 15 turbidity measure at absorbance 600nm. Based on the input on Table 18.1, 30
combinations of all different factors were proposed, where sample D 1-30 mvolved mixing
(G1801 polymer with (G1950 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 OG19353, where the OG1801 polymer solution was replaced with OG19353 as
shown in the last two columns with sample 1D 31-60. The combimnations of OG1953 with
OG1950 and the results of the experiment are described in Examples 20 below.

{05671 The experiments were conducted using a clear and flat bottom 96-well
microtiter plate, as follows. First add and nux 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 30min before any measurement. Then
the turbidity of each well will be measured at OD600nm in a plate reader. With reference to a
turbidity standard curve using a 4000 NTU Formazin calibration standard that is twofold
serially diluted in duplicate {see for example FIG. 38A rnight panel is a Formazin standard
curve). Preliminary assay development showed that the hinear range of the Formazin standard
curve can be used to detect turbidity below 300 NTU, which 1s not readily visible by naked
eves. It should be noted that the Formazin standard curve at Y 1ntercept 15 typically higher than
zero {see for example, FIG. 37B on the right panel), and the turbiduty value can be negative
when the unknown sample absorbance reading 1s lower than the Y intercept value. The assay
aliowed 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 to 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 18 a visual representation
of the performance in each condition. Software deconvolution was performed to search for
trends related to a factor. None of these tested factors was identified as influencing the
precipitation trend.

05681 The pH of each sample #1-#60 was measured using a microprobe pH meter
which 1s able to measure as low as 100p! solution 1n 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 seluotions, and frequent

pH measurement was avoided to better maintain the solution volume.

Fxample 19 — Formuiation DOE for Varicus Excipients and Matrix Combination

Sereening

[{0569) A formulation design of experiment study (IDOE)} was performed for various
exciptenis 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.

{05761 A mixture of GG1801 and excipients/matrix components in a 96-well PCR
plate was prepared. In a 96-well assay plate, the required amount of OG1950 solution was
transferred to the well, and then dispensed slowly while mixing the mixture of OG180! 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

Stock sciution summary

! Peseription Concentration Formulation

1hbndme ........................................ o o
Sucrose 50% In WEI

. Trehalose 50% - In WEI

| L-methionine | 200mdM | In WFI
POE:;;&E)MG 20 vvvv 1%

_.%mysorbé{é e 1% .......

Smh um ;gl.(”)‘ride ....... SM In WFI

Pumf}ed OGi?}Sé Antibody Intermediate ;

C {OGI950PUR) 50.4mg/ml " PBS pH7.2

Polymer without maleimide functional
- group (OG1801) 35%mg/mi CWFT

TABLE 19.2. REACTION OVERVIEW

Gg §§g§ 3? ¥ $G1950 | Trehalose | Sucrose | NaCl | Histidine | Methionine | PS28 | PS8
> {%] [%] {%] fmM] fm b} [P} [%] [%%]
il
194.9 5 5) G G 20 3.5 0.05 0
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ﬂg’éﬁgi 1061950 | Trehalose | Sucrose | NaCl | Histidine | Metbionine | PS20 | PS80
o %] %] %1 |peMi| [wM] | M) | [%] | %]
2 2733 5 0 o 20 20 7 005 | ©
3 2769 5 0 0 20 20 0 005 | 0025
4 195.9 10 6 0 0 20 7 005 | 0,05
5 2356 5 6 6 20 0 0 005 | o0
5 197.9 s R ¢ 0 0 7 0 10025
7 2789 10 0 6 20 0 0 o 1 0
i 2126 15 0 6 20 20 7 o | o
9 2252 15 5 0 20 20 0 o | 0
10 209.0 15 6 3 20 0 7 005 | 0
T 2374 10 3 3 10 0 35 0025 | 0025
2 2572 5 0 6 20 0 7 0.025 | 005
13 2482 5 6 0 20 10 7 o | 005
14 2658 5 0 3 0 20 0 o | 005
15 2266 s 0 6 0 10 0 005 | 0
16 2015 15 6 6 0 0 0 o | 005
17 2374 10 3 3 10 10 15 1002510025
1% 199.7 5 5 6 20 20 0 o | 005
19 2496 5 0 6 0 0 7 0.05 | 6.05
20 2799 15 0 o 20 0 35 o | 005
1 3412 5 0 0 0 0 0 o 1 o
2 2848 5 6 0 10 0 7 0o | o
23 2176 3 6 0 0 20 0 00251 ©
24 50 s 3 0 20 0 0 0.05 | 005
25 30 5 0 0 0 20 7 o | 005
2% 30 5 6 0 o 0 0 005 | 005
27 30 5 3 6 0 20 7 o | o
28 30 15 0 6 10 20 0 0.05 | 6.05
20 0 15 0 o 0 0 7 005 | o©
30 40 I 3 6 20 20 7 005 | 0.05

(0571} The left panel in FIG. 29 shows the result after mcubation for 3 days at
ambient temperature. The results were essentially the same tor 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 (* m FIG. 30) showed very low turbidity. Some conditions including #6, 7, 10,

16

2

28, and 29 had reduced turbidity 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 o a formulation with at least 15% free protein m a 200-300mg/ml

polymer solution background.

Example 20— Yormulation DOE for Various Excipients and Matrix Combination
Sereening

{0572} A formulation DOE was performed for various excipients and matrix
combination screening as described in Example 18, to obtain a formulation with fow turbidity.
The reagents used are shown in Table 20.1.

{0573} The pH of OG1950 was adjusted with Phosphoric acid to target pH (~pHS
and ~pH6) first. Next, a mixture of OG1933 and excipients/matrix components were combined
in a clear and flat-botiom 96-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 different

combinations of factors designed as discussed in Example 18 are shown in Table 20.2.

TABLE 201
Stock reagent Swmmary
Description Concentration Formulation
- L-histidine - 200mM I water
i Sucrose {50% In water
Trehalose 50% In water
i L-methionine C200m In water
- Polysorbate 20 1% - In water
Polysorbate 80 1% in water
- Sodium chloride M - In water
Purified 0G1950 .
. . 50.4mg/ S PBS pH7.2
Antibody Intermediate “ng/ml PBS pH7
e ' ' 12.5mM Na-Phosphate pH6.5
{04953 conjugate 50.8mg/mli : m a-rhosphaie p :

L 0.025% Tw20
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TABLE 20.2, REACTION OVERVIEW

32 50 5 0 0 20 20 7 0.05 0
33 30 5 0 O 20 20 0 0.05 | 0.025
34 50 10 6 O 0 20 7 0.05 0.05
35 50 5 6 6 20 G 0 .05 0
36 50 tS ) 6 0 0 7 0 0.025
37 30 0 0 6 20 O 0 0 0
38 50 s 0 & 20 20 7 0 0
39 30 15 6 0 20 20 0 0 0
40 30 15 6 3 20 0 7 0.05 0
41 40 10 3 3 {0 {0 3.5 0.025 | 6025
42 30 5 0 6 20 O 7 0.025 | 005
43 30 5 6 0 20 10 7 0 0.05
44 50 5 0 3 O 20 0 0 0.05
45 50 s 0 6 0 10 0 0.05 0
46 30 s 6 6 0 G 0 0 0.05
47 40 10 3 3 10 10 3.5 0.025 | 0.025
48 50 5 6 & 20 20 0 0 0.05
49 50 5 ] & 0 0 7 .05 0.05
50 50 15 0 0 20 0 3.5 0 0.05
51 4 5 0 0 0 0 v 0 0
52 50 5 6 0 10 G 7 0 0
53 50 S 5 0 0 20 0 0.025 0
S4 50 s 3 0 20 0 0 0.05 0.05
S5 30 s 0 0 Y 20 7 0 0.05
56 30 5 6 0 0 0 0 0.05 0.05
57 3 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

{0574} The right panel in FIG. 29 shows the result after incubation for 3 days at

ambient temperature. The results were essentially the same for day 0 and day 2. The turbidity

-256-
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pattern was similar to the result when OG1801 polymer solution was used for sample I3 1-30

as shown in Example 19,

[6575]

The pH for samples #31-60 were measured and the result is summarized in

Table 20.3 below together with the turbidity measurements:

Table 203

Sample | 061950 | 0G1953 Turbidity | Turbidity | Turbidity
i &/ (/1 Dayl Dayl Day3 pHday3
{NTU) {NTU} {NTU}
31 2.5 27.6 -41.4 -32.4 -34.5 5.73
32 2.5 38.7 208.6 425.6 453.9 5.91
33 2.5 39.2 522.6 463.6 518.5 5.97
34 5 27.7 -33.4 -34.4 -33.1 5.86
35 5 333 230.6 38.6 73.1 &.40
36 5 28 1484.6 1073.6 396.5 6.52
37 36 13486 10067.6 866.7 6.45
38 7.5 30.1 1508.6 909.6 1009.3 5.89
38 7.5 30 1552.6 1045.6 a891.5 5.91
40 7.5 29.6 1856.6 1555.6 1377.3 6.43
41 5 33.6 916.6 571.6 5493 £.06
42 2.5 30 144.6 -2.4 33.9 6.40
43 2.5 30 -23.4 -28.4 -26.5 5.96
44 2.5 37.6 4.6 -32.4 -31.9 5.87
45 7.5 32.1 16325 1201.6 1066.1 65.06
46 7.5 28.5 1494.6 11756 12895 6.48
47 5 33.6 2900.6 735.6 703.5 5.05
48 2.5 28.3 -41.4 -34.4 -34.7 5.81
438 2.5 35.3 352.6 385.6 4141 6.48
50 7.5 39.6 2582.6 2523.6 2416.9 6.57
51 2.5 40 876.6 9316 860.7 6.52
52 2.5 43.3 1082.6 Q83.6 368.5 G.44
53 7.5 30.8 1258.6 527.6 578.7 5.80
54 7.5 34.9 2310.6 2221.6 2097.1 6.53
55 7.5 33.8 1524.6 827.6 9497.3 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 7.5 358.9 2426.6 1981.6 1756.1 6.54
&0 7.5 22 -37.4 -32.4 -32.1 5.80
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{0576} Findings: Data analysis 1s summarized in FIG. 31, The turbidity s the Y-
axis and the lower X-axis is divided inio three categories based on the three levels of Histidine
concentrations at 0, 10 and 20mM. The top, middle and bottom panels represent the QG1950
concentrations from 2.5 to 7.5 mg/ml, and the various shape of the symbols represent different
concentrations of OG1953, from 28-40 mg/mi (expressed as the concentration of the antibody
portion}. Based on this result, it was concluded that (1) presence of histidine appears to 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 OG1953
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 hustidine {(see
example 21} and pH (see example 22) on the turbidity of the combination formulation were

performed.

Example 21 — Imopact of histidine on formulation
{0877} For the experument below, the formulations were prepared by first adjusting
pH of OG1950 with Phosphoric acid to target pH {(~pH 5 and ~pH 6) and then roixing the pH
adjusted OG1930 and OG1801.
[6578] The following procedure was used.
I. Prepare muxture of OGI801 and excipients/matrix components in 3 96-well PCR plate,

as shown in Table 21.1.

2. Ina 96-well assay plate, first transfer the requured amount of QG950 solution to the
well, and then dispense slowly while mixing the mixture of OGI301 polymer stock
solution and excipients/matrix components,

3. The result 1s shown m FIG. 320 All mix formulations for samples #61-64 contained

10% unconjugated GG1950 in 266.7mg/mi GG1801 polymer.  All 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 varieus percentage of free protein (5%-
15%) to OG1953 conjugate solution

{05791 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
FIG. 34 graphically depicts correlation of pH and turbudity for 5% GG1950, 10% OG1950,
and 15% OGI950 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 arcund pH 5 or fower at each of the different percentages of free protein.

{05801 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 0G1350 Antibody Intermediate 50.4mg/fmi

0G1801 polymer solution 359mg/mi

(1953 bioconjugate 50.8mg/mi

Table 22.2:
Experimental 0G19530P [g/1] 0G1950 [g/L] | DG1950 [%]
matrix overview
SamplelD

74 47.5 2.5 5
75 475 2.5 5
76 47.5 2.5 5
77 475 2.5 5
78 47.5 2.5 5
79 45 5 10
&0 45 5 i
31 45 5 10
g2 45 5 10
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83 45 5 10
84 425 7.5 i5
85 42.5 7.5 i5
86 42.5 7.5 15
87 42.5 7.5 15
38 42.5 7.5 i5

[0581] The result of turbidity and measured pH of the different matrices for day O

-

and day 3 mcubation at ambient temperature 13 shown below in Table 22.3. This data shows a

correlation between low turbidity and fow pH {see FIG. 34).

Table 22.3
SAPIE | rurbidity (NTU) Measured pH
Time § T=3 days Time 0 T=3 days

74 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 4.0 4.56
78 -37.8 -17.0 4.22 4.21
79 2368.2 2235.0 6.34 6.27
80 1098.2 1227.0 5.76 573
81 -37.8 -13.0 5.07 5.08
82 -39.8 -19.0 4.6 4.59
83 -37.8 -15.0 4.28 4.23
84 2690.2 2539.0 6.29 6.21
85 1792.2 1701.0 5.68 5.66
&8s -33.8 -5.0 5.09 5.1

87 -41.8 -19.0 4.58 4.64
83 -37.8 -17.0 4.26 4.32

Example 13 — Scale up testing of the pH dependent turbidity of mix formsslation
{0582} This example shows scaling up the results of Example 22, The nux
formulation was also tested at 10-20ml final process scale. See table 23.1 below for the

formulation matrix. “Molar ratio” refers to the ratio of the amount (in moles) of OGI950
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(“free”) to OG1953 (“conjugate”) in the formulation (based on the antibody portion of the

conjugate}.

Table 23.1

sample i [0G1950] | [0G1853] | [Total] | L oreent | Molar ratios
D Formulation g/l e/ ml g/l free {free/
& & 0OG1950 conjugate}
12.5 mid sodium acetate pH
A 6.5, 0.025% PS20, 10% OG1950 3 45 30 10% 8.11
583 mM histidine pH 5.2,

B 0.025% PS20, 10% 0G1850 3 45 50 0% 811

58 mM sodium acetate pH 5.4, o
¢ 0.025% PS20, 15% 0G1950 7.3 425 30 15% 0.18

50 mM sodium acetate pH 5.8,
b 0.025% PS20, 20% 0G1950 10 a8 30 0% 0.25

[0583] The following procedure was used. The process staris at the elution step of
the Cation-Exchange (CEX) chromatography step. The pooled fraction of the 0G1953
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 amount of purified OG1950 was added to OG1953 conjugate to
obtain the targeted free proten to conjugate ratio, for example, of 15% free proten to 85%
OG1953 comjugate. The addition of the free OG1950 mcreased the membrane charge to
approx. 124 ¢/m2. The protein solution was subjected to a seven-fold diafiliration buffer
exchange step as shown in the table above without the PS20 followed by a concentration to 20
o/L, formulation by polysorbate addition and further concentration to 50 g/,

{05841 The result 1s shown in FIG. 35A, which confirms at scale that at pH 6.5
formulation, extensive precipiiation is formed, as shown i panel A, All other tested
formulations result 1 clear solutions, though at 20% GG1950 formulation as shown n panel
D, the solution had a hazy but transparent appearance. Both the pH S formulation of histidine
and sodium acetate produced a clear solution {panel B & ). The result confirmed that
lowering pH to 5 can result in a clear mix formulation of up to 20% free 0G1950 n relation
1o OG1953 conjugate.

{0585] Formation of turbidity can avoided by lowering the pH to 5. Next, the

following factors were considered to determine the quality of the coformulation: (1) whether
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the free protein remains in free form in the mixture; (2} the accuracy of the target free protein

amount during and after the manufacturing of the final product; (3) the long-term stability of

0OG1953 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 mix

formulation.

{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 tail in column chromatography which can be an
nterference factor, as it can mask baseline separation for neighboring peaks. Suchan
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 1o a size exclusion chromatography. This can be addressed using an analytical
size exclusion chromatography column 1o the desired size exclusion distribution range
that can (1) cover the ulira-high MW conjugate and any of s aggregated forms, and
also (1) cover the sroaller MW range which can separate the smaller antibody and any
antibody aggregates.

{0587} Analysis of the mux formulation can be accomphlished by exploring the
different properties of the OG1953 compugate and OGISS50 free protein. OGI950 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-termmal
lysine ranged between 7.5-8.2. The molecule 15 protonated at acidic pH which altows 1t to bind
Cation-exchange resin with sodium acetate buffer at pH 5 at low 1oni¢ strength, such as no salt
condition. At such pH, the conjugate OG1953 binds more weakly due to the polymer charge
shielding effect on the OG1950 and 1s therefore ehuted earlier in the sodium chloride gradient
as compared to the OG1950 free protein. An analytical CEX method was developed based on
such differential charge variation.

{05881 Alternatively, the molecular weights of OG1953 and GG1950 are ~1,000

kDa 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 OG1930 can involve using two different SEC columns with different exclusion limits.
This is 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 iwo 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 proten,
its aggregated forms such as dimer, trimer and multimers are masked by the OG1953 traiding
peak by SEC, whereas the aggregated forms do not resolve well by CEX method, most likely
due to the highly sumilar charge density of the monomeric form as compared to the ageregated
forms. To improve the CEX or SEC methods, a combination of the two methods i an
mtegrated and orthogonal manner was developed (see Examples 26, 27, FIG. 47A).

{05891 The result of the analytical CEX and SEC-HPLC analysis is shown in FIGS.
35B and 33C, respectively. FIG. 35B left panel shows the overlayed chromatograms of the
myected sample runs for the four formulations. The major peak at 6. 5mn on the left is the
OG1953 conjugate and the smaller peak at 7. 9min 1s the OG19S50 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 mtended nmixing target for each formulation. FIG. 35C, left pavel shows
the overlay chromatograros of the SEC-HPLC analysis results, the major peak at 470un 15 the
OG1953 conjugate and the OG1950 free protein elutes at S8mm. However, the detecied free

protein peaks by both methods were about 2% lower than expected for all samples.

Example 24 — Impact of pH on the Turbidity of 10% OG2872 fusion protein to 90%
(3G2074 conjugate solution or OGI801

{0590} The mix formulation experiment was tested for a fusion protein GG2072
and 1ts conjugated form with QG1802, OG2074. The theoretical pl of OG2072 13 8.2, In this
experiment, OG2072 protern i1s mixed with 3G2074 to 10% composition, and each set 15 tested
at pH 4.79 and 6. The matrix 15 as shown in Table 24.1 below.

Table 24.1. Matrix overview

(2072
SampleiDd QG2074 [g/L] OG1801 {gfL] Q{g!t} 0G2072 %]
&3 219.9 5.25 10
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80 215.9 5.25 10
91 47.25 5.25 10
92 47.25 5.25 10
10%0G2072/ 10%0G2072/
S0%0G1801 90%0G1953DP

OG2072 @ pHe

SamplelD=89

Sampleild=91

0G2072 @ pH4.79

SampleiD=90

SamplelD=82

[0591)

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 sofution were slowly

added and mixed. Let the plate incubate at ambient temperature for at least 30 minutes before

any measurement.

Table 24.2

OG#H Description Batch # Concentration
Biopolymer without
maleimide  functional R15479 359
OG1801 group
Purnified OG2072 fusion o P
OG2072 protein RIS861 “Y
Concentrated OG2072 RI3861A 53.89
0G2074 OG2072 + 0G1801 SFO Lot #70231 52.5
TABLE 24 3
¥ o) Trashidity (T
Sample ID | Actual 0(%074 Turbidity (NTU) Measured pH
cone. {mg/mi.)
Time § T=3 days Time § | T=3 days
89 1774.2 223.0 613 6.06
il 3422 -13.0 443 4.41
91 47 4 286.2 633.0 535 5.28
92 472 234.2 201.0 52 5.18
{0592} The torbidity result 1s depicted in FIG. 36C, which shows the OG2072 free

protein mixing with either OG1801 polymer or 0G2074 conjugate at a final free protem

percent composttion of 10% at pH 6 is turbid, and incubation for 3 days 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.

{05931 In a separate embodiment, the GG2072 free protein present in either 20%
or 30% of the total protein concentration with QG2074 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 S0mg/ml.

{05941 To prepare the OG2072 protein, the OG2072 heavy and light chains may be
cloned mnto expression plasmuds and transfected into CHO cells. Celis can be grown up in
appropriate media and harvested. OG2072 may be purified using techniques described above.
The OG2072 cysteine at position L660C {or L443C per EU numbering) residue 15 typically
“capped” or oxidized by chemicals in the cell culture media and is not available for
conjugation. In this regard, purified OG2072 may be subjected to a decapping (1.e reducing)
procedure to remove the cap and enable the free (i.e. those not involved in Cys-Cys disulfide
bonds) cysteine residue to be conjugated to the maleimide functionality of a polymer.
Decapping may be done by mixing purified OG2072 protem with a 30x molar excess of the
reducing agent TCEP (3,3".3"-Phosphanetriylinipropanoic acid) at 20°C for 45 minutes. The
reduction reaction with TCEP may be mowmtored by SDS-PAGE, SEC-HPLC and/or CE-SDS.
Following reduction, the OG2072 proten can be washed by Tangential Flow Filtration {(TFF)
using a Pellicon 3 Ulirafiltration Cassette with 30 kDa MWCO cellulose based membrane from
Millipore with 20 mM Tris pH 8.5, S0 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 DHAA at 20°C for 1 hour followed by a TFF step for removal of BHAA to
form reoxidized decapped OG2072. The decapping status 18 monitored by SDS-PAGE assay,
SEC-HPLLC, CE-SDS, and/or icIEF.

pajugation of (WG2072 so MPC Polymer

{0595} Drecapped OG2072 may be conjugated to polymer OG1802. An excess of
((G1802 is used (2.5 - 4.5 fold molar excess). Conjugation can be monttored by SDS-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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bxample 23 — Formulation evaluation of turbidity for various proteins at the 15% free protein

equivalent conditions

{05961 The experimentation was undertaken to compose a formulation of polymer
(G1801 with various proteins, to evaluate the effect of OG1801 polymer on turbidity of the
formulations of each of the various proteins using the following conditions: (1) polymer at
300mg/mi {equivalent concentration of the polvmer concentration in an O0GI953/0G1950
formulation containing 15% free protein}; {(2) free protein concentration at 7.5 mg/mL.

(0597} The reaction was carried out in a clear flat bottom well 96 well ELISA plate,
with the following procedure. To prepare the reaction matrix, pipet the senally diluted
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 in Fig. 3740
Findings =

{0598} Turbidity increased when the solution pH was close to the pl of the protein
{see FIGs. 37A, 37B, 38A, 38B). FiGs. 37A and 37B depict the screening result of muxing
vartous proteins other than OG1950 antibody with a fixed conceniration of 3G1801 polymer.
The conditions aim to mumic the 15% free protein mixed with 85% OG1953 conjugate to
evaluate if the precipitation property s 8 more general phenomenon.

{0599 FIG. 38A and 388 summarize the results of adjusting the pH of the samples
up or down to evaluate the effect on turbidity. The result demonstrated that the turbidity 15
reversible or reproducible dependent on the pl of the protein. FIG. 384 1s the plate view of
the experiment with the measured pH of each condition. FIG. 38B is the Bubble plot of
isoeleciric point versus the solution pH. The size of the bubble represents the degree of
turbidity measured for each condition at or after pH adjusiment. The dotted line depicts where
the solution pH would be close to the pl.

{0690} A clear solution was gbserved 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 visuaily

and in the turbidity measurements (FI1Gs. 378 (left and middle panels), 38A).

Example 26 — Experimental composition formulations for high free 0G 1958 up to 99%
or with a OG468 Fab from 4.6% - 93%

{0601} This experiment was performed:

{1} to test the potential range of the mix formulations such as up to 90% 0G1950;

{2} 1o evaluate the mix formulation behavior of a 50 kiDa Fab (OG468) and a broad
range of mixing ratio, such as from 4 .6-93%;

(3) to demonstrate that the nmix 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-mixing 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 1s the experimental setup table,

Table 26.1 Reagents
Cone. Total MW | Bloactive
i ipti ; ]
Name Dascription | Batch # {mg/mL) kDa) MW (kD) formulation
0G1853 061953 Pjgzsnll\/i Na;i
N Phosphats pH
C Dru 3 s0. 50 1
op . dgt R16346 50.8 950 146 6.5, 0.025%
roauc Tw20
0G1850 _ 10mM PBS pH
4 = £ &
A PUR gz k16441 496 146 146 7
B | ocass Fab R1136k |  40.8 50 50 10mi sodium
acefate pH 5.0
50mM sodium
0361953 0G1853+ acetaie buffer
0 R50031 48.8 NA 146
_R50031 1 15%0G1850 : pH 5.0, 0.025%
Tw20
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Table 26.3: sample preparation for analysis
Final e
sample ID vol for waorking Stock Q;tf;frﬂ injected vol ufaii:ii
P inject {ul} cOng, needead {ul} ful} p i
{mg/mi) needed {ul} inject
i 160 10 48.4 51.6 10 100
2 100 10 22.4 77.6 ie 100
3 30 10 G.4 20.6 15 150
4 38 10 7.8 22.2 15 150
5 30 2 26.0 4.0 &5 130
{0683} 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.

{0604} 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 SK rpm for 5 minutes. All other formulations (FIG. 39), #2-#5, showed no
cloudiness at all.

{0605} FIGs. 40A and FIG. 408 are the sarople analysis of the #1 & 2 samples
using Tandem method analysis. Elution peak(s) of free protemn were present at the expected
retention time of 21.8min, whereas the conjugate was eluted as a broad peak at ~15.6min. This
was confiraed by {a) SEC calibration standard; (b} 15% mix forroulation standard (R30031);
and {¢) OGI950 free protein standard imjection. The percentage on the right of each
chromatogram represents the partition of CEX-unbound {conjugate} to CEX-bound fraction
(free Ig(3) which were 1n agreement with the expected percent free protein as shown n FIG.
40D A close-up overlay of all curves in FIG.40C shows the overlap of eluted TgG peaks which
were aligned with both the OGI950free proten standard and IgG standard contained in the
SEC calibration standard. (Fig. 40C, Botiom left panel}. (Mfset overlay of various mjections
for clear iHustration of the separation between unbound CEX conjugate fraction and the CEX
bound [eG fraciion. (FIG. 40C, Bottom night panel) s a close-up view to show the aggregated

form of IgG that is detected as shown n the arrows. FIG 40D 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.

{06061 Similar results were observed for samples #3-#4 for the QG468 Fab (see
FIGS. 40B-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 15-152min 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. 40E, which
shows the eluted QG468 Fab peaks are aligned with the standard OG468 standard and was
eluted later than the IgG standard but eluted later than the 44 kDa standard of the SEC
calibration standard. FIG. 40F, Bottom panel shows an offset overlay of various injections for
clear illustration 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 colummn (Y)). For sample #35, there was only 6M GuHCI elution as OG468 Fab was
found to bind tightly to the CEX column and was unable to be eluted with 1M Nal and only
recovered by 6M GuHCI elution;, which was later tepeated 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 10 agreement with the expected number

as shown in column {Y).

Example 27 -Stabiity of OG1933 conjugate solution containing free OGI930 protein
from 7.8% - 20% at a combined total protein concentration of 50-65 myg/ml protein
concentration and incubated ai 3 different temperatures including 5°C, ambient stress
temperature at 25°C, and acceleraied stress condition at 37°C for a period of 3-6 months,

{0687} HExperiments were carried out to assess the following: (1) Evaluate the long-
term stability of GG1953 conjugate solubion contaiming 7.5%, 10%, 15% and 20% free
antibody OG1950; (2) Evaluate the various 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 exclusion chromatography (SEC-HPLC), 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 either the conjugate or free

protein population separately; and potency; (3} Evaluate the maintenance of the percent free
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antibody (OG1950) 1n S0mg/ml total formulation; {4y Compare and conirast the impact of
iodeacetamide (IAM) treatment {alkylation) on the protein stability (#6-9 in FIG. 41}, and (5)
Compare against a control formulation to evaluate the impact of OG1801 polymer on free
antibody (OG1950) at 15% equivalent concentration (1.e. 227mg/ml OG1801 polymer and
7.5mg/ml OG1950) (#10 in FI1G. 41).

{0608} FIG. 41 shows the sample setup of OG1953/0G1950 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 - 65mg/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
quality of the formulation in terms of potency, strength, purity and free protein ratio over time
and terperatures,

[0609] The potency of each formulation was tested vsing ELISA as described in
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 1:1000 instead of 1:1500.
All formulations showed comparable potency relative to the reference standard {OG1953} at
tume O (FIG. 42). Formulations #4 and #9 retamed activity for at least 2 months at §, 25, or
37°C {FIG. 43), and formulation #4 retained activity up to 6 month at all temperatures.

{0610} The proten concentration of each formuolation was assayed using the
SoloVPE OD280nm method. Al formulations showed stable protemn concentration for all
samplings up to the 6-month sampling period at §, 25°C and 37°C (FIG. 44). See FIG. 41 for
sample setup.

0611} SEC-HPLC analysis of aggregates in the different formulations was
performed. OG1950 free protein and OG1953 conjugate containing 5% aggregated OG1953
were used as controls (FIG. 46A, top panel). As shown in the chromatogram stacked plots and

overfay (FIG. 40A), 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-feft panel) that represents the 5% aggregated O(G1953 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 OG1953 conjugate was stable and did
not form large molecular weight ageregates. All samples tested showed similar trends, with
less than 3% change at © months compared to the percent aggregate at 1 month for all
temperature {F1G. 468).

(0612} SEC-MAL analysis of the different formulations was performed as shown
n FIG. 45, Formulation#4 has a measured molecular weight of 975 kDa for all temperatures
and at time 0 and 6 months, indicating stability of the formulation. Al other formulations
showed negligible change i molecular weight (Mw} and polydispersity index (PDI) for the
0G1953 bioconjugate, up to 6 months at 5, 25, or 37°C.

{0613} Negligible agpregates of both OG1953 bioconjugate and OGI930 free
antibody were detected for all samplings at 6 months. Tandem HPLC method confirmed that
the OG1950 free protein remains stable with minimal aggregation (< 3%) at 23°C up 10 6
months.

{0614} The OG1950 free protein and aggregates thereof were analyzed using the
tandem method (see Examples 23 and 26), which mvolved combining the CEX-HPLC m
tandem series with a SEC-HPLC column (FIG. 47A). The “CEX unbound” flow through
mcludes most of the OGI953 conjugate (LP1), and the “CEX bound fraction meludes the
unconjugated protein, OG1950 (M) and some (G19353 conjugate in the 16 mm peak (FIG
478). This aliowed effective separation of the OGI950 free protein and protein aggregate or
degradation products from the OG1953 conjugate mterference.

{0615} FIG. 47B ~ percent total OGI950 protemn to total protemn (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 protemn at
stress temperatures of 25°C and 37°C, this 1s likely due to the maleimide retro reaction, which
the conjugated OG1950 protein is looping out as free antibody at a low and negligible level
over {ime.

{0616} 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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various peaks is shown i FIG. 47D, The OG1950 free protein fraction (M) was stable at all
temperatures tested for up to 6 months. The OG1953 conjugate fraction was also stable but
showed a declining trend at 25 and 37°C at extended time points. This fraction was stable at
5o,

0617} These results support a stable formulation of 0G1953 bioconjugate
containing various amount of OG1950 free protein. Formulations of OG1953 bicconjugate

containing various amount of OGI950 free protein from 7.5 - 20% showed stability.

Fxample 28 — Turbidity of various levels of pH, OG1801 polymer OG1950 free protein
matrix evaluation.

{0618} An experiment was carried out to explore a comprehensive matnix 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 m 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 1D 1s the position of each formulation 1 the microtiter plate as shown
m 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
roierotiter plate assay at OD60OOnm with reference to a Formazin turbiduty standard curve as
shown 1 the last two columns of the microtiter plate labeled with Std (FIG. 48C). At pH 4,
all formulations remained clear. The turbidity generally increased with the pH when the pH
was at feast 5, the concentration of (3G1801, and the concentration of OG1950 at day 6. After
meubation for 5 days, some formulations showed sigmificant reduction 1n turbidity (HO3, HOS,
HO7, H09). The turbidity trends remained the same at day 20.

{0620} The turbidity measwrement for each formulation was plotted against
concentration of polymer (FIGs. 494, 49B). At S mg/mL free antibody concentration, two
trends emerged. First, at pH 5 or 6, turbidity decreased significantly during the initial S days
of incubation (FIGs. 49A, 498, “*”). Second, formulations with 300 mg/mb OG1801 were
consistently clear even at pH higher than 5 {including at pH close to the pl of the protemn}.

{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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formudation (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 in the bubble plot, as shown in the middle lower panel in FIG. 49C, 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 polymer concentration was in the range of 0-100 mg/mb., 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}).

{0623} To confirm 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 in 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. 490G, 49H}. As these formudations 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 n FIG. 490,
These results mdicate that a2 pH at least 1 unit lower than the pl may promote a clear
formulation. At pH 10.93, more than 3 pH units higher than the pl of OG19506, the formulation
was clear at 15% free protein concentration (FIG. 491). This is consistent with the notion that
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 overlayved with the pH boundary
plot in FIG. 49C (FIGs. 49 49K). The overlay of all OG1953 conjugate and protein
combinations from the four different experiments is shown in FIG. 49). The polymer

concentration was calculated by multiplying the conjugate concentration (expressed as the



WO 2024/254281 PCT/US2024/032770

concentration of the aniibody component) by 533, As with the polymer and free protein
formulations, most formulations with pH lower than 525 {greater than 2 pH units lower than
the protein pl} distribuied on or to the left of the pH 5 curve (FIG. 49K). Most formulations
with measured pH from 5.66 - 7.4 (about T - 1.5 pH units lower than the pI of 7.4} had higher
turbidity.

{0625} The data for formulations of the polymer and free protein mixture were also
plotted as shown 1in 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 13 indicated (X). The data for formulations of the conjugate and free protein mixture
were plotted as shown in 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 lower {Y).

Example 29 — Viscosity experiment with formulations with different percentage of free
antibody

{0626} This non-limiting example shows reduced viscosity of formulations with
mereasing amounts of free antibody.

{0627} OG1953/0G1950 formulations were designed and prepared as shown in
FIG. SOA. “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 in viscosity from 1,200 mPa.s to 315 mPas (Figs. 50A-50C). There was an
approximate 200 mPas decrease in viscosity for every S% increase n unconjugated protemn
(Figs. S0B-50C). Changes n viscosity associated with increase in biopolymer concentration
{with no protein present) were also observed (Fig. 50D},

[0628] Thus, addition of unconjugated antibody to the formulation {(e.g., mcrease
from 0% to 10% to 20% to 30% to 40% o 50%, etc.} can be used to decrease viscosity of the

conjugate formulation

Example 36 — Injection force measurement
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{06291 This non-limiting example shows the effect of altering 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 OG1953/0G1950 Formulation C {containing 0% to
5% 0G1950 and 95% - 100% OG1953) or OG1953/GG1950 Formulation S {containing 20%
0G1950 and 80% ©G1953) and fitted with various dosing needles (296G, 27G} was measured.
An approximately 50% reduction in inyjection force from 10.6N to 5. 1N and 14.5N 15 6. 7N was
chserved for 27Gx13mm and 29Gxi0mm needles, respectively, for the Formulation §

compared to the Formulation C.

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. 51

[0631] PFS were filled with the ndicated 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 1o be removed while placing the imjection needle and setiing the
desired dose level for intravitreal injection. When the syringe 13 turned upside down with the
dosing end pointing up, in an aqueous solution with viscosity of 1, the bubble would move up
readily. FIG. 31, left panel, shows that in OG1953/0G1950 Formulation C (containing 0% to
S% QG950 and 95% - 100% OG1953), the bubble was stationary in the viscous fluid
{viscosity 1,200 centipoise} at about 10 seconds. In OG19533/0G1956 Formulation 8
{containing 20% OG1950 and 80% OG1953; Batch R50082), the bubble moved up {viscosity
315 cpi} (FIG. 51, left panel). The formulation containing 85% bioconjugate / 1 5% free protein
showed no initial 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

fornudation {(viscosity 532) was in the middle, indicating a slower movement of the bubble
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compared to Formulation § (FIG. 51, right panel). And meanwhile, with the Formulation C
the bubble was still stationary (FIG. 51, right panel}.

{06321 Thus, the reduction in viscosity and injection force due to increased percent
composition of unconjugated protein can improve safety and usability in chlinical 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 mproved accuracy of dilutions for analytical methods

across analytical laboratories and operators.

Example 32 — Potency of OGI9353/0G1550 Formulation € and Formulation S, and
OG1950 unconjugated protein

{0633} This non-limiting example shows the potency of formulations with 20%

unconjugated protein + 80% conjugated protein. Experiments were performed to demonsirate
that the potency of the formulations 1s similar whether 1t 15 100% unconjugated protein, 100%
conjugated protein, or 20% unconjugated protein + 80% comjugated protein.  The results as
evaluated in a corpetition ELISA assay format using the sarme assay condition as described in
example 27 are shown in FIGs. 52A, 52B, and in a cell-based assay format are shown n Fig.
32C.

{0634} G950 and 0G1953/0G1950 Formulation C were sumilarly potent in an
ELISA-based inhibition assay (FIG. 324). Further, OG1953/0G1950 Formulation 8 was
stable at 37°C for 2 months 1o an ELISA-based inhibition assay (and similar 10 potency to
OG1953/0G1950 Formulation € and OG1950) (FIG. 52B).  In addition, OG1953/0G1950
Formulation S, GG1953/0G1950 Formulation C and QG 1950 showed comparable potency
a cell-based inhibition assay (FIG. 52C).

[0635] These results mdicate that there 1s not a sigmficant 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

{0636] in a clinical study treating patients with wet AMD, where patients were
treated with 3 monthly loading 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 GG1953 formulation, approximately 60% of patients
showed improved vision (Figure 53A, curve of 20-week group), demonstrating immediacy and
durabtlity.

(0637} In the loading phase, both the mean change i best corrected visual acuity
(BCVA) and the mean change 1n central subfield thickness, a measure of fluid in the retina as
measured by ocular coherence tomography (OCT) imaging were lower than the active
comparator protein (FiGs. 33B, 53C).

Figure 38: Best Corrected Visual Acuity (BCV A ) 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.

[0638] This suggests that the iomediacy of the bioconjugate to drive an immediate
effect might be less than naked/free protein (unconjugated) biologics such as scFv
{BeoVu/brolucizumab), Fab (Lucentis/ranibizumab), mAb  (Avastiwbevacizumab
Vabysmo/faricimab), receptor TRAP (Eylea, aflibercept). These naked/free proteins 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 long-acting (basal), whereas
other therapeutics which are uneonjugated proteins may act as immediate-acting (bolus).

{0639} 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 bolus may be calculated as follows: 15% loading of
OG1950 15 the same number of anti-VEGF binding sies as rantbizumab clinical dose in wet
AMD and 1.667 the number of anti-VEGF binding sites as ranibizumab clinical dose in
diabetic eve disease. 20% loading of OG1950 (Img dose of OG1950) 15 1.33 the number of
anti-YVEGF binding sites as Lucentis wAMD clinical dose. Img dose of OG1950 is .667 the
number of anti-VEGE binding sites as the 2mg chinical dose of atlibercept in wet AMD, DME,

RVO and NPDR.
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Example 34.

{0640} This non-limiting example shows preparation of 20% OG1950/0G1953
formulation following generation of the CEX pool in Example 11.

{0641} Addition of GG1930, buffer exchange, and concentration. The CEX pool
may be concentrated using a Pellicon 3 Ultrafiliration Cassette with 30 kDa MWCO celiulose
based membrane. QG1950 or OGI950IAM may be added to result in a 5-30% unconjugated
antibody content as measured by CEX-HPLC and m 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 diafiltration 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). Fmally, 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 ES190 |15 @495 ¢/, 5 mMhistidine, pH | 105 g @ 48 /L.
corresp. to 7.5% {(w/w) OG1950 { 5.2 and pH 5.9

#2 ESI88 {19¢@ 495 /L, 10 mM histidine, | 134 g @@ 52 ¢/l
corresp. to 10% (w/w) OG19S0 {pH52*® and pH 5.2

#3 ES18% | 19g@49.5¢/L, 10 mM Na-acetate, § 123 g @ SO g/L
corresp. to 10% (wiw) 0G195¢ { pH S0P and pH 5.0

#4 | E5219 | 28 ¢ @495 o/, 20 mM Na-acetate, | 13.2 g @ 50 g/L.
corresp. to 15% (w/w) OGI950 | pH 4SS and pH 5.0

#S ES221 {382@495¢/L, 20 mM Na-acetate, | 11.7 g @ 52 g/L.
corresp. to 20% {w/w) OG1930 | pH 4.5 and pH 5.0

#6 E5235 (4d4g@2.1 g/, 20 mM histidine, | 139 g (@ 52 ¢/
corresp.  to 10%  {wiw)ipH 47 and pH 5.1
OGI950IAM ®

47 | E5218 |444g @21 g, 20 mM Na-acetate, | 8.7 g @ 52 g/L

pH 4.5 and pH 5.1
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corresp.  to 10%  {(w/w)
OGI950IAM ®

#8 E35220 {666 2@ 2.1 /L, 20 mM Na-acetate, | 12.1 g @ 52 /L
corresp.  to 15%  (w/w){pH45 and pH 5.1
OGI950IAM ®

#O E5226 {88 8¢g@2.1 /L, 20 mM Na-acetate, | 13.5g@ 52 g/L
corresp.  to 20%  (w/w) {pH 45 and pH 5.0
OGI950IAM ®

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
t0 5.2 by adding 0.5 M acetic acid.

c. OGI950IAM was prepared by corgugating OG1950 after reduction and re-oxidation
with a 5-fold molar excess of 1odoacetamide over OG1950 for 2 h at ambient. Excess
1wodoacetamide was removed by applying 5 diavolumes of 20 mM Na-phosphate, 70
mM NaCl pH 5.7,

Example 33,

{0642} This non-hnuting example shows preparation of a 30% OG072/0G2074
formulation.
Purtfication and Decapping of OG2072

[0643] The OG2072 heavy and light chains may be cloned into expression
plasmids and transfected into CHO cells. Cells can be grown up in appropriate media and
harvested. (dG2072 may be purified using technigues described above. The O0G2072 cysteine
at position L660C {or L443C per EU numbering} residue s typically “capped” or oxadized by
chemicals in the cell culture media and 1s not available for conjugation. In this regard, purified
(G2072 may be subjected to a decappmg {1.e reducing) procedure to remove the cap and
enable the free (1.¢. those not mvolved m Cys-Cys disulfide bonds) cvsteme residue to be
conjugated to the maleumide functionality of a polymer. Decapping may be done by mbang
purified OG2072 protein with a 30x molar excess of the reducing agent TCEP (3,3',3"-
Phosphanetriyltripropanoic acid) at 20°C for 45 mimutes. The reduction reaction with TCEP

may be monitored by SDS-PAGE, SEC-HPLC and/or CE-SDS. Following reduction, the
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OG2072 protein can be washed by Tangential Flow Filtration (TFF} using a Pellicon 3
Ultratiltration Cassette with 30 kDa MWCGO cellulose based membrane from Millipore with
20 mM Tris pH 8.5, 56 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 DPHAA 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
OG1802. An excess of OG1R02 15 used (2.5-4.5 fold molar excess) in 50% Tris buffer (20
mM Tris, 50 mM NaCl, 2 mM EDTA, pH 8.5) and 50% water at 6°C. Conjugation can be
monttored 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.

[0645] Purification of protein-polymer conjugate by CEX chromatography:
20 mM monosodium phosphate per g of crude conjugation solution may be added and the
diuted crude conjugate solution loaded on a column packed with the cation exchange resin
Presto jetted SP3S, washed with 20 mM Na-phosphate pH S.7, and eluted with a gradient to
80% 20 ;M Na-phosphate pH 5.7, 280 raM Nall

[0646] Addition of unconjugated OG2072, buffer exchange, and
concentration: The CEX pool may be concentrated to 5.8 g/L {protein content} using a
Pellicon 3 Ultrafiitration Cassette with 30 kBa MW cellulose based membrane. OG2072
antibody may be added to result in a 15-40% unconjugated antibody content as measured by
CEX-HPLLC. The diafiltration may be performed by applyimg 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}. Finally, the concentration may be further
mcreased to 50 g/l by vacuum-assisted evaporative concentration at 15-20 mbar and 10-20

°C.

Table 351
Entry | Exp. No | Unconjugated OG2072 KSI-501 DS
#1 ES5332 11.6g @ 19 g1, 134g@52 g/l and pH 4.9
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corresponding to 20% w/w

42 [ES366 | 63.6g@ 19 gL, 41.6 ¢ (@ 50 g/L and pH 4.8

corresponding to 30% wiw

Example 36: Stabilitv of 0G1953 conjugate solution containing free OG1950 protein

{06471 This non-limiting example shows the stabulity 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 5°C had less than 5% degradation (and/or aggrepation)
wmpurities up to a vear (FIG. S6A (15%), FIG. 56B (20%), FIG. S6C (209 IAM)). The samples
stored at 3°C are projected to have less than 10% degradation {and/or aggregation) impurities
up o 2 years.

[0649] The samples stored at 25°C had less than 10% degradation (and/or

ageregation) UmMpurities up 1o a year,

Example 37 Potency of OG1953/0G1950 Formulations

{0650} This nown-lumiting example shows the potency of OGI953/0G1I950

formulations with 20% unconjugated 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 GG1950, 42 5mg/mtl
OGI953, S0mM sodium acetate, 0.025% Tween20, pH 5.

{0652} Formulation #4 (Batch#R50032) contained 10mg/ml 0G1950, 40mg/ml
OGI953, S0mM sodium acetate, 8.025% Tween20, pH 5.

{0653} Formulation #9 (Batch#RS0041} contained 10mg /mi OG19350, 40mg/ml
OGI953, S0mM sodium acetate, 0.025% Tween20, pH 5.

{0654 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 resubts for 12 months at 5°C, and 15 months at 25°C are

shown in FIG. 57A and FIG. 57B, respectively. All samples analyzed showed comparable
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activity as compared to the control 0G1953 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

{06551 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/mbL. At this point, 21% (mole 0G1930 / mole
{OG1950 + OG1953)) OG1950 Antibedy Intermediate 1s added, and the protein concentration
of the solution increases to approximately 7.1 mg/mb. The diafiliration is 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 ricey/ml, and the Tangential Flow
Filtration (TFF) retentate system 1s transferred to the concentration vessel RP250 via 0.45 +
0.2 pm filtration. A rivse of the TFF system s performed using 20 mM sodium acetate, pH 4.5
and added to the TFF retentate via 0.45 + 0.2 pm filtration to obtain a protein concentration of
> 20.2 mg {about twice the weight of a gram of table salt)/mL. The unit operation 1s performed
at 20 = 3°C. The pool 13 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 maM sodium acetate,
pH 4.5, The conditioned pool 1s first concentrated to 45 mg (about half the weight of a business
cardy/ml, and then further concentrated to 50 mg (about half the weight of a business card)/mL
resulting n the final bulk drug substance.

{0657} The above method can be used to prepare a formulation having: 5¢ mM
sodiom acetate, 0.025% polysorbate 20, pH § (specification: pH 4.5-5.5}, 50 mg/mL (total
protein concentration} contamning 15.0-25.0% 0OGI950, 75.0-85.0% OGI1953. In some
embodiments, OG1950 1s present at about 20% of the total protein amount of OG1950 and
0G1933.

Example 39 GMP Process for Preparation of OG2074/0G2072 Formulation

{0658 This non-limiting example shows a GMP process summary for an
OGI953/0G1950 formulation, from a CEX elution pool through vacuum assisted

concentration step.
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{06591 KSI-501 (30% OG2072 with 70% OG2074): the eluate pool from CEX
chromatography is concentrated to 5.5 mg {about half the weight of a grain of table salt)y/mbL.
At this point, 31% (mole OG2072 / mole (OG2072 + 0G2074) OG2072 Antibody
Intermediate 1s added, and the protein concentration of the solution increases to approximately
7.1 mg/mL. The diafiltration is 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 grain of nice}/ml, and the TFF retentate system is transferred to the
concentration vessel via 0.45 + 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 proten concentration of > 20 .2 myg {(about twice the weight
of a grain of table saltymb. The unit operation is performed at 20 £ 5°C. The peol i
conditioned by adding polysorbate 20 to 0.01% (w/w), and the concentration is adjusted to
18.0-22.0 mg (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 business card)y/ml, and then further
concentrated to 50 mg {about half the weight of a business card)/ml resulting in the final bulk
drug substance.

[0660] The above method can be used to prepare a formulation having: 50 mM
sodium acetate, polvsorbate 20, sucrose, pH 5 (specification: pH 4.5-5.5), 50 mg/ml. (total
protein concentration) containing 20-40% OG2072, 60-80% OG2074. Tn some embodiments,
(2072 13 present at about 30% of the total protein amount of OG2072 and 0G2074.

{0661} Optionally, the method includes a pH adjustient step {e.g., by adding 3.653
g of 2.5 M sodium acetate solution to 1 kg of the above formulation). This pH adjustment
mereases the formulation pH by 0.1 to 6.15 pH unit for muproved stability while mamtaiming
the solubility of the formulation. The sodium acetate conceniration in 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 mamntaining 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 K8I-301 and KSI-501

{0663] This non-limiting example provides analvtical methods for characterizing
formulations and compositions of the present disclosure.

{0664} COLOR AND CLARITY {APPEARANCE) BY VISUAL INSPECTION.
Color of Drug Substance was examined visually against water and prepared color standards
and conformed to Ph.Fur 222 requirements. Sample results were reported versus the
corresponding yellow color standards. Clarity {Appearance} of Drug Substance was examined
against prepared opalescent reference suspensions and conformed to PhBur 2.2.1
requirements.

[0665] PH BY PHOTENTIOMETRY. The pH measurement analytical procedure
was performed according to USP<791>/Ph.Eur 2.2.3/JP 2.54.

[0666]  PROTEIN CONCENTRATION BY UV AZ80NM. 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, C=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 coupling 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 in
solution so that the absolute molar mass and size were determined for each eluting fraction
from SEC-HPLC. Polvdispersity measures the size distribution of molecules of bioconjugate
m Drug Substance samples by comparing the ratio of weighted average molecular weight (Muw)
to mumber average molecular weight (Mn),

[0668]  BIOCONJGATE, UNCONJUGATED ANTIBODY, AND OGI1802
UNREACTED POLYMER BY CEX-HPLC. CEX-HPLC was used to assess Prug Substance
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 guantified

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
BICCONJUGATE LMW FORMS (INCLUDING ANTIBODY) BY SEC-HPLC. Size
Exclusion Chromatography (SEC-HPLC) was used to assess Drug 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.

{0676} BIOCONJUGATE, ANTIBODY, AND IMPURITIES BY TANDEM-
HPLC. Tandemn-HPLC is a tandem chromatography method that, in some embodiments,
includes connecting a Cation Exchanger (CEX) HPLC column followed by a Size Exclusion
Chromatography (SEC) column. The chromatography was accomplished n a single run which
mncluded 1) binding of unconjugated antibody with CEX column and 1) elution of bound
unconjugated antibody with a short pulse of buffer with high salt. Briefly, the ionic strength of
the isocratic running buffer allowed the hioconjugate and the weakly bound antibody hight
chain and 1ts aggregates to flow through the CEX column wlule the antibody/fusion protein
monomer, antibody/fusion protein aggregates and a trace amourd of tightly bound variants of
bioconjugate remained bound to the CEX column (loading phase); a continuous chasing with
mobile phase ensured the sigoal returns to the baseline; then a short pulse of high salt allowed
the CEX-bound fraction 1o be eluted and be immediately separated by the SEC column.

j0671}] POTENCY (INHIBITION OF HUMAN VEGF BINDING TO HUMAN
VEGFR BY ELISA). The abulity of K8I-301 Drug Substance samples to ibhibit binding of
huVEGE to haVEGFR mmmobilized on an ELISA plate was tested. In this method, increasing
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 IC50 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 VEGF responsive cell line KDR/NFAT-RE

HEK?293. The analytical method was based on the capacity of KS81-501 to inlubit VEGE

-287-



WO 2024/254281 PCT/US2024/032770

activity using the VEGF responsive cell line KDR/NFATRE HEK293. 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 VEGF binds to the KDBR/NFAT-RE HEK293 cells, the KDR
transduces intracellular signals resulting in NFAT-RE-mediated laminescence. In this method,
increasing concentrations of KSI-501 were preincobated with VEGF and loaded to
KDR/NFAT-RE HEK293cells. KSI-501 reduced activation of VEGF induced signaling and
lead to reduction of NFAT-RE-mediated luminescence. The resulting fuminescence data were
used to fit 4-parameter sigmoidal dose-response curves. Parallel-line comparison of dose
respense 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 KSI-501 Drug Substance samples was
measured by a competitive ELISA based on the ability of KSI-501 to block the binding of
human L6 ligand to thewrr receptor ILO6Ra. The potency was evaluated by quantifying
remamning 1.6 / 1LORa complexes using competitive ELISA. The inbubitory action was
monttored in vitro by coincubation of recombwnant L6 and ILORa with increasing
concentrations of KSI-501 and the determination of the remainung IL6 / TL6Ra complex by an
ELISA using an antibody pait specific for IL-6 / [L-6Ra complex. The resulting data
{Absorbance at 450 nm) were used to fit 4-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 minute tandem method separation with PhotoDiol Arrav (PDA)

detection set at 200-350nm

{0674} Tandem method with PDA detector set at 200-800nm displayed discrete
28&0nm protein peak absorbance for LP1, LP2) 167, P2, Pl and monomeric [gG (M & M”). The
2D contour view of elution time versus wavelength is shown in FIG. 59A, and the extracted
wavelength profile at 280nm the peak identification of the various ehited fractions collected
for further characterization are shown in FIG. S9B. Spectra extraction at 280nm exhibited the
typical 280nm absorbance frace as in the contiuous 80 minute Tandem method according to
the SOP391 v7. In some embodiments, SOP391 v7 is a continuous 80min run where the

Loading and elution runs (L+E) are combined with a 1min high salt pulse at about 40min to
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elute the loaded antibody and aggregated forms which are separated immediately with the
SEC from 41-80min.

06751 Fhated fractions were analyzed using SDS-PAGE under both non-reduced
(FI1G. 59C) and reduced (F1G. 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 conjugate
with a typically increased HC/LC ratio, as about 50% of the HC containing polymer (HC-
polvmer} were unable to enter the gel, whereas all the light chain (LC) remains unchanged. (2)
LPZ contained a single protein migrating between 40-50kD MW marker under non-reducing
conditions, when reduced, the sample was confirmed to be the light chaimn (LC) which nugrates
like the standard. (3} the 16° peak fraction was very heterogenecus, it may contain large MW
aggregates of conjugate and protein aggregates, when reduced, there was HC, L{C and HC-
polymer barely migrating into the well. {4} P2 fraction contained predominantly dimers of
0G1950 antibody with some spilled over aggregates from the 16” peak fraction, this was
evidenced by the presence of 110kD and 80 kD 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 m this fraction were IgG and not OG1953 conjugate. {5) Pl contaived a
diffused band with an apparent MW shghtly higher than 160kD MW marker, the identuty of
the form was unknown and ¢ could be reduced to HC and LC as the predonunant components,
(6} The fraction cluting at 6334 minutes represented the monomeric form 0G1950 IgG (M)
and the training fraction as represented by M' contained some degrading form of OG1950 Ig(x

Example 41 KSI-301 stability evaluation out t¢ 9 months

{0676} Some embodiments of a formulation containing 80% 0G1953 conjugate
and 20% unconjugated GG1950 were scaled up and produced at large scale under GMP and
were released for chinical trials. The quality of the drog substance continues to sapport a clear
and stable formulation for mtravitreal injectable medicine apphication. FIGS.60A-60C show
lot release {time O} and long term stability up to 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 minimal to no product deterioration

as compared to time 0 sampling.
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Example 42: K8I501 batch 1-3 Lot Release Summary

{0677} The selected formulation containing 70% OGG2074 conjugate and 30%
unconjugated OG2072 was scaled up and three separate batches including KSI1501 Batch 1-3
were produced at large scale under GMP and the were released for clinical tnials. The quality
of the drug substance continues to support a clear formulation for intravitreal njectable
medicine application. FIG. 61 shows the time O (lot release) analysis summary of the

KS1501 batch 1-3.

Example 43; Injection force and viscosity measurements for KS81-301 and KSI-501

{06781 The bioconugate (formulation without unconjugated protein} or mix
formulation product {in some embodiments, the 301 nux formulation comprises 20% OG1950
and 80%QG1953 and the 501 nux formulation comprises 33%0G2072 and 67%0G2074) at
nominal concentration of 50 mg/mL were individually filled into BD 1 mb 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
mcubate at 25°C for | hour. After syringes reached 25°C the injection force {ghde force) was
mweasured on the Tostron Model 348C-1 set at a constant speed of 34 wom/mun (=5.6 /10
second, which s equivalent 1ol 00uL/10 second). An average of the glide force measurements
over time was calculated to be the injection force. As shown in FIG. 62, injection force was
found to decrease about 2-3-fold for the mix formulation as compared to the 100% conjugate
counterpart.

{0679} The biocomjugate {(formulation without unconjugated protein) or mix
formulation product (ju some embodiments, the 301 mix formulation comprises 20% OG1950
and 80%0G1953 and the 301 mux formulation comprises 33%0G2072 and 67%0G2074) n
sealed vials were aliowed 1o reach room temperature for approxamately 30 minutes then mixed
thoroughly prior to spinning down to remove any bubbles. Viscosity was measured on the TA
Instroments Discovery Hybrid Rheometer 20 {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
&5 pk 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 1/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 1s reported as the
average of the 20 measurements over the 100 second duration. As shown in FIG. 63, viscosity
measured at ambient temperature decreases about 5-fold for the mix formulation as compared
to the 100% conjugate counterpart.

{06801 All patent filings, websites, other publications, accession numbers and the
like cited above or below are incorporated by reference in their entirety for all purposes to the
same extent as if each individual tem were specifically and individually indicated to be so
mcorporated by reference. If different versions of a sequence are associated with an accession
number at different times, the version associated with the accession number at 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 erabodiments have been described in some detail by way of dlustration 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 IS:
1. 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 is about 0.5 pH units away or more from
the 1soelectric pomt (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 protemn that is not comjugated 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 3 sum of the first molar amount and the second molar amount,
wherein the composition has a pH that 1s about 0.5 pH units away or more from
the isoelectric point (pI} of the second protein.
3. A therapeutically acceptable composition comprising:
a conjugate comprising a first protein comjugated to a phosphorvicholine-
contaming 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 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 1s about 0.5 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 pelymer;

a second molar amount of a second protein that i1s 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 pont {pl) of the second proten,

wherein the formulation has a reduced wviscosity andior an enhanced
jectability 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 15 not conjugated to 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 is 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,
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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 1s 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
phosphorylcholine-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 0.5 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 13 the sum of the first and second mwolar amounts.
7. A formulation comprising;

a first molar amount of a conjugate comprising a first protein conjugated o a
phosphoryicholine-containing polymer;

a second molar amount of a second protein that 13 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
3 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 formulation has a pH that 18 about 0.5 pH units away or more from
the 1soelectric pomnt {pl) of the second protein,

wherein the formmulation 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 umiits 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 molar amount the protein that s not comjugated to the
phosphorylcholine-containing polymer; and

a pharmaceutically acceptable carrier,

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 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 s about 0.5 pH units away or more from
the iscelectric point (pl} of the protein,

wherein the formulation is substantially free of turbidity.
9. A formulation comprising;

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

a protein that is not conjugated to a phosphorvicholhine-containing polymer,
wherein the protein s present 1n 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 is about 0.5 pH units away or more from
the isoelectric pomnt {pl) of the protein.
10, 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 protemn that is not conjugated to a
phosphoryicholine-containing polymer; and

a pharmaceutically acceptable carrier,

wheretn 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 mimmum
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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-contamning polymer;

a fourth molar amount of the second protein that s 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 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 s substantially free of turbidity.
11. 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 cartier,

wheretn the difference between the pl of the second protein and the pH of the
formulation 13 selected to be greater than the mimmum difference between the pl of the
second proten and the pH for a reference formulation comprising:

the conjugate comprising the first protein conjugated to the phosphorylcholine-
containing polymer;

the second protein that 1s not conjugated to the phosphoryicholine-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 compuosition 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 melar amount of a second protein that 1s 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-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 m the
compaosition is about 1% or more.
14. A therapeutically acceptable composition comprising:

a first molar amount of a conjugate comprising a first protein conjugated o a
polymer; and

a second molar amount of a second protein that is not conjugated to a polymer,

wherein the composttion comprises the second protemn 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.
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 to a polymer,

the fusther 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.
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6. A formulation comprising;

a conjugate comprising a first protein conjugated to a polymer; and

a second protein that is not conjugated to a polymer,

wheretn 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 compostiion 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,

18 A formulation comprising:

a conjugate comprising a first protein conjugated to a phosphoryicholine-
containing polymer, wherein the polymer has 9 arms and a molecular weight of
between 600,000 and 1,000,000 Da, wherein the polyvmer 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 secound protein
13 present iy the formulation at 5-15 mg/mL.

19, 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 3 complementarity determuning region T {CDRul):
GYDFTHYGMN (SEQ ID NG: 9), CDRu2: WINTYTGEPTYAADFKR (SEQ D NO:
10y, and CDRu3: YPYYYGTSHWYFDV (SEQ ID NO: 11); and

a light chain comprising CDRL1: SASGDISNYLN (SEQ ID NO: 12}, CDRi2:
FTSSLHS (SEQ 1D NO: 13), and CDR1 3. QQYSTVPWT (SEG ID NO: 14),
wherein the anti-VEGF-A antibody is present in the composition as either an antibody

conjugate or unconjugated antibody, wherein the unconjugated aniibody 1s present in the
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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 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 phosphorylcholine-containing polymer is present in the composition at
about 100 mg/mb or more, wherein the phosphorvichohine-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 mtraccular therapeutic composition comprising an anti-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 ID NGO 1 (with or
without the C-terminal lysine); and
a light chain comprising an amino acid sequence of SEQ ID NO: 2,
wheren the anti-VEGF-A antibody 15 present in the coroposition 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 4 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 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 1s denoted by the letter L;

the polymer is bonded to the heavy chain of the conjugate through the
sulfhydryl of C443 (EU numbering), which bond s depicted on one of the heavy
chains;

0 ohs
it +_CH.
B A - 3
AN -
-l et
PC 1

where the curvy line indicates the point of
attachment to the rest of the polymer, where X 1s a) “OR where R is —H, methyl, ethyl,

propyi, sopropyl, by —H, ¢} any halogen, including —Br, —Cl, or -1, d) -8CN, or ¢) -
NCS; and

-300-



WO 2024/254281 PCT/US2024/032770

nl, n2, n3, nd, 05, n6, n7, n8 and n9 are the same or different such that the sum
of nl, n2, 13, nd 05, n6, n7, n8 and n9 is 2500 plus or minus 15%,

wherein the phosphoryicholine-containing polymer is present i the
composition at about 100 mg/mL or more,

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

23. An intraocular therapeutic composition comprising a fusion construct at about 53
mg/mL of protein, the fusion construct comprising a VEGE trap fused to an anii-1L-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 light chain comprising an amino acid sequence of SEQ 1D NG: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 uncomjugated fusion construct, wherein the total molar amount 15 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 phosphorvicholine-containing polymer s
present in the composition at about 100 mg/ml, or more, wherein the pH of the composition is
about S or lower.

22. An intraocular therapeutic composition comprising a fusion construct at about 30
mg/mL of protein, the fusion construct comprising a VEGE trap fused to an anti-1L-6 auntibody,
wherein the fusion construct comprises:

a heavy chain comprising a complementarity determining region 1 (CDRual )

PFAMH (SEQ ID NO: 134), CDRu2: KISPGGSWTYYSDTVTD (SEQ ID NO: 135),

and CDRu3: QAWGYYALDI (SEQ 1D NO: 136); and

a light chain comprising CDRL1: SASISVSYLY (8EQ ID NO: 137), CBR.Z:

DDSSLAS (SEQ ID NO: 138), and CDR:3: QQWSGYPYT (SEQ ID NO: 139),

wherein the fusion construct 13 present in the composition as either a conjugate or an
unconjugated fusion construct, wherein the unconjugated fusion construct s 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 s 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:

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 1s bonded to the heavy cham of the conjugate through the

sulthydry! of C443 (EU numbering), which bond 15 depicted on one of the heavy

chains;
2 o
i +-CHy
%_mo/ﬁ\ox’\\,/\(: .
3 Ou CHy
PC s , where the curvy line indicates the point of

attachment to the rest of the polymer, where X 1s a) ~OR where R is —H, methyl, ethyl,
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propyl, isopropyl, b) —~H, ¢} any halogen, including —Br, ~CL, or ~I, d} -SCN, or e} —
NCS; and
nl, n2 n3, nd 05, n6, n7, n8 and n9 are the same or different such that the sum
of nl, n2, n3, nd, n3, n6, n7, n8 and n9 i1s 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.
23. 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
phosphorvicholine-containing polymer; and
a second molar amount of a second protein that is not conmjugated to a
phosphoryvicholine-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 is about 0.5 pH units away or more from
the 1soelectric pont {pl) of the second protemn.
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 o a
phosphoryicholine-containing polymer; and
a second molar amount of a second protein that 13 not conjugated to 3
phosphoryicholine-containing polymer,
wheretn the composition comprises the second protem 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 1s about 0.5 pH units away or more from
the isoelectric 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 conjugated to a phosphorylcholine-contaming
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
composition 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 isoelectric point (ph) 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 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 suro of the first molar amount and the second molar
amount.

27 A method of preparing a therapeutically acceptable composition, comprising
adjusting the pH of a composiiion to be about 0.5 pH umis 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 a3
phosphoryichohine-contamning polymer; and

a second molar amount of the unconjugated protein, wherein the unconjugated
protein is not conjugated to a phosphoryicholme-containing polymer,

wherein the composition comprises the unconjugated protem 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 accepiable 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 compaosition,
wherein the composition comprises:

a conjugate comprising a first protein conjugated 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 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 isoelectric point (pl) of the second protein.

29. A method of preparing a low-viscosity formulation of a protein conjugated to a
phosphoryicholine-containing polymer, comprising combining in a forroulation:

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

a second molar amount of the protemn that is not conjugated to a
phosphorvicholine-containing polymer,

wherein the formulation comprises the protein that 3 not conjugated to the
phosphorvichoiine-containing polymer at about 1% or more of a total molar amount of
the conjugate unconjugated proteims, 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 s about 0.5 pH umts away or more from
the 1soelectric pomt (pl} 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.

30. A method of preparing a formulation, comprising combiing in a formulation:

a first molar amount of a conjugate comprising a first protein conjugated to a

phosphorylcholine-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 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.
3i. A method of preparing a therapeutically acceptable composition, comprising
combining in a therapeutically acceptable composition:
a conjugate comprising a first protein conjugated to a phosphorvicholine-
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
composition is about 1% or more.
32, A method of treating a subject, comprising:
mtraocularly  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  conjugate comprising a first  protein comjugated o a
phosphorylcholine-containing polymer; and
3 second protein that 1 not conjugated to a phosphoryicheline-
contatming polymer; and
a syringe needie for injection of the low~-viscosity formulation, wherein
the gauge of the needle 15 27 or higher.
34, A formulation comprising about 40 to about 60 mM sodium acetate, abowt 6.01%
to about 0.04% polysorbate 20, about 40 to about 60 mg/mL {total protein concentration} of a
mixture of OG1950 and OG1953, the muxture 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.
35, A formulation comprising, consisting of, or consisting essentially of, about 50 mM

sodium acetate, about 0.025% polysorbate 20, about 56 mg/mb {total protein concentration}
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of a mixture of OG1950 and OG1953, the mixture containing about 20% OG1950 and about
80% OG1953 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 (o 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 is about 0.5 pH units away or more from the
isoelectric point {pl) of the second proten,

wherein the protein comprises an antibody or a fusion construct.



