(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
16 May 2019 (16.05.2019)

(10) International Publication Number

WO 2019/094533 Al

WIPO I PCT

(51) International Patent Classification:
CO7K 16/26 (2006.01) A61K 39/395 (2006.01)

(21) International Application Number:
PCT/US2018/059734

(22) International Filing Date:
08 November 2018 (08.11.2018)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
62/584,637 10 November 2017 (10.11.2017) US

(71) Applicant: NGM BIOPHARMACEUTICALS INC
[US/US], 333 Oyster Point Blvd., South San Francisco, CA
94080 (US).

Inventors: CHU, Chun; 333 Oyster Point Boulevard,
South San Francisco, CA 94080 (US). DING, Xunshan;
1360 Millbrac Ave., Millbrac, CA 94030 (US). LIU,
Zhonghao; 333 Oyster Point Boulevard, South San Fran-
cisco, CA 94080 (US). WANG, Yan; 333 Oyster Point
Boulevard, South San Francisco, CA 94080 (US). YIN,
Yiyuan; 5220 Fairbanks Common, Fremont, CA 94555

(72)

(US). ZHAI, Wenwu; 602 Teredo Drive, Redwood City,
CA 94065 (US).

(74) Agent: KOIPALLY, Joseph J. et al.; Fish & Richardson
P.C., P.O. Box 1022, Minneapolis, Minnesota 55440-1022
(Us).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, [E, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

(54) Title: ANGPTLS-BINDING AGENTS AND METHODS OF USE THEREOF

wo 2019/094533 A1 | NI 000 T 0000 00 00

FIG. 1A

Heavy chain variable region sequence alignments
Kabat 1 10 22 31--35 40 50--a--—---- 60---65
AbM 1 10 22 26-—————-— 35 40 50--a----58 65
Chothia 1 10 22 26----32 40 a-55 65
Contact 1 10 22 30---35 40 47----=- a----58 65
IMGT 1 23 27----- 38 41 56-——-— 65 74
AHon 1 23 27 42 57 76
1E5 QVOLQOSGAELVEPGTSVRLSCKAS GYTFTDYTIH WVKLRSGQGLEWIG WEYPGSDNIKYNAKEFKD
1ES QVOLQOSGTELVKPGASVKLSCKAS GYTFTDYTIH WVKQRSGQGLEWIG WEYPGSDNIKEFNAKERD
148 QVOLOQOSGAELVEPGASVKLSCKAS GYTFTDYTIH WVKQRSGQGLEWIG WEYPGSDNIKYNEKEFKD
Consensus GYTFTDYTIH WEYPGSDNIKXNXKEXD

(SEQ ID NO:11) (SEQ ID NO:58)
Kabat 70 80 abc 90 95—————————= 102 110
AbM 70 80 abc 90 95 —————————= 102 110
Chothia 70 80 abc 90 96———————- 101 110
Contact 70 80 abc 90 93--—-——-—-——- 101 110
IMGT 75 89 105--————-—————- 117
AHon 109 138
1E5 KATLTADKSSSTVYMDLGRLTSEDSAVY FCAR HEAFSYYDVAWFAY WGQGTLVTVSA (SEQ ID NO:35)
1E9 KATLTADKSSSTVYMELSRLTSEDSAVY FCAR HEAFYVYDVAWFAN WGQGTLVIVST (SEQ ID MNO:44)
1A8 KATLTADKSSSIVYMELSRLTSEDSAVY FCAR HEAYYVYDVAWFAY WGQGTLVTVSA (SEQ ID NO:56)
Consensus

HEAXXXYDVAWFAX
(SEQ ID NO:59)

(57) Abstract: The present disclosure provides binding agents, such as antibodies, that specifically bind angiopoietin-iike protein 8
(ANGPTL3), including human ANGPTLS, and methods of their use.

[Continued on next page]
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ANGPTLS-BINDING AGENTS AND METHODS OF USE THEREQOF

CROSS-REFERENCE TO RELATED APPLICATIONS
{0001]  This application claims the benefit of prionty to U.S. Senal No. 62/584,637 filed November 10,

2017, which is incorporated herein by reference in its entirety.

FIELD OF THE INVENTION
[3002]  The present disclosure generally relates 1o agents that bind angiopoictin-like protein 8
{ANGPTLS), particularly antibodies that bind human ANGPTLS, as well as therapeutic methods of using

the agents.

BACKGROUND
{8003] Angiopoictin-like protein 8 (ANGPTLE) is an ANGPTL family member that has been
implicated 1n both triglveende and glucose metabolism. ANGPTLE is also referred to in the liferature as
betatrophin, hpasin, TD26, RIFL (refoeding-induced fat and hiver protein), and C190rf80. ANGPTLS is
produced by the hiver and m white adipose tissuc and circulates m the blood. ANGPTLS 1s considered a
mediator of post-prandial trafficking of fatty acids to adipose tissue and a regulator of postprandial
glucose metabolism, but its mechanism of action remains unclear. Overexpression of ANGPTLS has
been associated with clevated triglyceride levels. (See, e.g., Santulli G, 2014, Frontiers in
Endocrinciogy, 5:1-6; Zhang R and Abou-Samra AB, 2014, Cardiovascular Diabetology, 13:133).
{8004] [Elevated blood triglyceride levels and hypertriglyeeridemia are significant contributing factors
to cardiovascular diseases. Elevated triglyceride levels can alsc be a sign of, and contributing factor to,
conditions that imcrease a person's overall risk of heart disease, these conditions may include obesity,
metabolic syndrome, excess body tat, high blood pressure, high blood sugar, and abnormal cholesterol
fevels. In addition, high triglveenide levels also contribute to decreased health status in subjects with
poorly controlled type 2 diabetes, hypothyroidism, liver disease, kidney disease, and genetic metabolic
disorders. Further complicating treatment for associated conditions, clevated triglyeeride levels are a
common side effect of routincly prescribed medications such as beta blockers, birth control, diuretics,
steroids, and certan cancer treatments, such as tamoxifen.
[8605]  Although there are therapeutics available that may reduce elevated triglveeride levels in a
subject, there is a need for new agents that effectively redace elevated triglveeride levels. In addition,
there s a need for agents that may be used in methods of treatment for a variety of discases and disorders
associated with elevated tniglveendes levels, high LDL~cholesterol levels, and/or low HDL-cholesterol

fevels.
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BRIEF SUMMARY
100606]  The present disclosure provides agents that bind to and/or interact with ANGPTLS. The agents
may include, but are not limited to, polypeptides such as antibodies that specifically bind ANGPTLER,
Such agents may bind ANGPTLS, an ANGPTLS fragment, an ANGPTLSR peptide, and/or an ANGPTLS
epitope. These agents may be referred to herein as “"ANGPTL8-binding agents.” In some embodiments,
the agent is an ANGPTLS antagonist. In some embodiments, the agent is an ANGPTLS agonist. The
disclosure provides methods of using the agents. In some embodiments, the agents are used for lowering
tniglveeride levels. In some embodiments, the agents arc used for treating a discase or disorder associated
with elevated triglveeride levels. In some embodiments, the disease or disorder includes, but is not
limited to, hypertriglyceridemia, metabolic syndrome, atherosclerosis, obesity, diabetes, hypothyroidism,
acute pancreatitis, liver disease, or kidney disease. In some embodiments, the agents are used for
mcreasing HDE~cholesterol levels. In some embodiments, the agents are used for lowering LIL-
cholesterol evels. In some embodiments, the agents are used in combination with at least one additional
therapeutic agent.
{8607} The disclosure also provides compositions, such as pharmaceutical compositions, comprising
the agents described herein. Polynucleotides and/or vectors encoding the agents and methods of making
the agents arc also provided. Cells comprising or producing the agents described herein are provided as
well as cells comprising the polynucleotides and/or the vectors described herein.
[0008]  In one aspect, the present disclosure provides agents that bind ANGPTLS, In some
embodiments, the agent binds human ANGPTLE. In some embodiments, the agent binds cynomolgus
monkey (“cyno”y ANGPTLS. In some embodiments, the agent binds human ANGPTLS and cvno
ANGPTLS. In some embodiments, the agent is an antibody. In some embodiments, the agent 1s an
antibody that binds human ANGPTLS. In some embodiments, the agent 13 an antibody that binds cyno
ANGPTLS. In some embodiments, the agent is an antibody that binds human ANGPTLS and cyno
ANGPTLS. In some embodiments, the agent is an antibody that binds human ANGPTLS and does not
bind mouse ANGPTLS.
{0009]  In some embodiments, an antibody or antigen-binding fragment thereof specifically binds an N-
terminal region of human ANGPTLS, wherein the N-terminal region comprises amino acids 23-60 of
SEQ 1D NO:1 and wherein the antibody (1) lowers triglveeride levels, (it) lowers LDL~-cholesterol, and/or
{i11) mcreases HDL~cholesterol in a subject. In some embodiments, an antibody or antigen-binding
fragment thereof specifically binds human ANGPTLS and comprises: {a} a heavy chain CDR1
comprising GYTFTDYTIH (8EQ ID NO:11); a beavy chain CDR2 compnsing
WEYPGSDNIKXONYGKFXD, wherein Xy is Y or F, Xo1s A or E and Xs 15 K or R{SEQ 1D NO:58); and
a heavy chain CDR3 comprising HEAX XGXGYDVAWFRAX, wherein Xyis For ¥V, Xois Sor YV, Xsis Y
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or V,and Xy is Y or N (SEQ 1D NO:59); and/or (b) a hight chain CDR I comprising
XiSSQSLVHSNGNTXGLH, wherein Xy s Ror S and X5 18 Y or F (SEQ ID NO:60); a light cham CDR2
comprising TYSNRES (SEQ 1D NO:29); and a light chain CDR3 comprising SQX THFPYT, wherein X4
18 T or S (SEQ 1D NO:61). In some embodiments, the antibody or antigen-binding fragment thereof
comprises: {a) a heavy chain CDRI comprismg SEQ ID NOs: 11, 12, 13, 14, or 15, a heavy chain CDR2
comprising SEQ 1D NOs: 16, 17, 18, 19, or 20, and a heavy chaim CDR3 comprising SEQ 1D NQOs:21, 22,
23, or 24, and {b} a light chain CDR1 compnsing SEQ 1D NGs:25, 26, 27, or 28, a light chain CDR2
comprising SEQ 1D NOs:29, 30, or 31, and a light chain CDR3 comprising SEQ 1D NOs:32, 33, or 34,

In some embodiments, the antibody or antigen-binding fragment thercof comprises: {(a) a heavy chain
CDRI comprising SEQ ID NQs:11, 12, 13, 14, or 15, a heavy chain CDR2 comprising SEQ 1D NOs:37,
17, 18, 19, or 20, and a heavy chain CDR3 comprising SEQ 1D NQOs:38, 39, 68, or 69, and (b} a light
chain COR1 comprising SEQ 1D NOs:25, 26, 27, or 40, a light chain CDR2 comprising SEQ 1D NOs:29,
30, or 31, and a light chain CDR3 comprising SEQ ID NOs:41, 42, or 43, In some embodiments, the
antibody or antigen-binding fragment thereof comprises: (8} a heavy chain CDR1 comprising SEQ 1D
NGs: 11, 12, 13, 14, or 15, a heavy chain CDR2 comprising SEQ D NOs:46, 17, 18,47 or20. and a
heavv chain CDR3 comprising SEQ 1D NGs:48, 49, 50, or 51, and (b) a light chamn CDR1 comprising
SEQ H3 NOs:52, 53, 54, or 55, a hight chain CDR2 comprising SEQ 1D NUs:29, 30, or 31, and a hight
chain CDR3 comprising SEQ ID NQs:41, 42, or 43, In some embodiments, the antibody or antigen-
binding fragment thereof further comprises {a} a heavy chain FR1, a heavy chain FR2, a heavy cham FR3,
and a beavy chain FR4; and/or (b} a light chain FR1, a light chain FRZ, a light chain FR3, and a light
chain FR4.

[8616] In some embodiments, an antibody or antigen-binding fragment thereof, comprises: (a) a heavy
chain variable region having at least 90% sequence identity to SEQ ID NOs:35, 44, 56, or 62; and/or (b} a
light chain variable region having at least 90% sequence identity to SEQ D N0Os:36, 45, 57, or 63, In
some embodiments, an antibody or antigen-binding fragment thereof, comprises a heavy chain variable
region having at least 95% sequence identity to SEQ 1D NO:35 and a light chain variable region having at
least 93% sequence identity to SEQ ID NO:36. In some embodiments, an antibody or antigen-binding
fragment thereof, comprises a heavy chain variable region having at least 95% sequence identity to SEQ
1D NO:44 and a light chain variable region having at least 95% sequence identity to SEQ 1D NO:45. In
some embodiments, an antibody or antigen-binding fragment thereof, comprises a heavy chain vanable
region having at least 95% sequence wentity to SEQ ID NG:56 and a light chain vanable region having at
least 95% sequence identity to SEQ 1D NG:57. In some embodiments, an antibody or antigen-binding
fragment thercof, comprises a heavy chain variable region having at least 95% scquence identity to SEQ

1D NO:62 and a light chain variable region having at least 95% sequence identity to SEQ ID NO:63. In
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some embodiments, an antibody or anfigen-binding fragment thercof, comprises a heavy chain variable
region comprising SEQ ID NO:335, and a light chain variable region comprising SEQ ID N(G:36. In some
embodiments, an antibody or antigen-binding fragment thereof, comprises a heavy chain vanable region
comprising SEQ 1D NO:44 and a light chain variable region compnsing SEQ 1D NO:45. In some
embodiments, an antibody or antigen-binding fragment thercof, comprises a heavy chain varable region
comprising SEQ 1D NO:56 and a light chain variable region comprising SEQ ID NG:57. In some
embodiments, an antibody or antigen-binding fragment thereof of comprises a heavy chain variable
region comprising SEQ 1D NO:62 and a light chain variable region comprising SEQ 1D NO:63.

[B811]  In some embodiments, an antibody or antigen-binding fragment thereof that specifically binds
ANGPTLR comprises the heavy chain CBR1, CDR2, and CDR3, and/or the light chain CDR1, CDR2,
and CDR3 from: {3} the antibody designated 1ES that comprises a heavy chain variable region comprising
SEQ H NO:35 and a light chain variable region comprising SEQ 1D NO:36; (b) the antibody designated
Hz1E35 that comprises a heavy chain variable region comprnising SEQ ID NO:62 and a light chamn vanable
region comprising SEQ 1D NO:63; (¢) the antibody designated 1E9 that comprises a heavy chain variable
region comprising SEQ 1D NG:44 and a light chain variable region comprising SEQ 1D NG:45; or (d) the
antibody designated 1AR that comprises a heavy chain varable region comprising SEQ 1D NO:56 and a
light chain variable region comprising SEQ 13 NO:57. In some embodiments, the antibody or antigen-
binding fragment thereof, comprises the CDRI, CDR2, and CDR3 from a heavy chain vanable region
comprising SEQ ID NO:35 and the CDR1, CDR2, and CDR3 from a hght chain variable region
comprising SEQ 1D NGO:36. In some embodiments, the antibody or antigen-binding fragment thereof,
comprises the CDR1Y, CDR2, and CDR3 from a heavy chain variable region comprising SEQ 1D N(O:62
and the CDR1, CDR2, and CDR3 from a light cham vanable region comprising SEQ [D NO:63. In some
embodiments, the antibody or antigen-binding fragment thereof, comprises the CDRI, CBR2, and CDR3
from: a heavy chain variable region comprising SEQ ID N(G:44 and the CDR1, CDR2, and CDR3 from a
light chain variable region comprising SEQ 13 NO:45. In some embodiments, the antibody or antigen-
binding fragment thereof, comprises the CDRI, CDR2, and CDR3 from a heavy chain vanable region
comprising SEQ ID NO:536 and the CDR1, CDR2, and CDR3 from a hght chain variable region
comprising SEQ (D NG:57.

{0012]  In some embodiments, an antibody or antigen-binding fragment thereof that specificallv binds
ANGPTLS comprises: (a) a heavy chaim variable region comprising a CDR1Y, a CDR2, and a CDR3
aming acid scquence depicted in Tables 1-3; and/or (b) a light chain vanable region comprising 2 CBR1,
a CDR2, and a CDR3 amine acid sequence depicted in Tables 1-3.

{0013]  In some cmboduments, an antibody that specifically binds ANGPTLS comprises a heavy chain

of SEQ ID NO:64 and/or a light chain of SEQ [D NO:65.



WO 2019/094533 PCT/US2018/059734

[6814]  In another aspect of the disclosure, an antibody or antigen-binding fragment thereof competes
for binding to ANGPTLSE with a reference antibody, wherein the reference antibody comprises: (a) a
heavy chain CDR1I comprising GYTFTDYTIH (SEG 1D NO:11); a heavy chain CDRZ comprising
WFEFYPGSDNIEK X NXOKEFXD, wherein Xiis Y or F, Xpis A or E and Xz 18 K or R (SEQ 1D NGO:58); and
a heavy chain CDR3 comprising HEAX X 2GYDVAWEFAX, wherein Xy s For Y, Xzi8Sor Y, Xais Y
or ¥V, and Xs1s Y or N {SEQ ID NG:59); and/or (b} a light chain CDR1 comprising
XSSOSLVHSNGNTX,LH, wherem Xy is Ror Sand Xois Y or F (SEQ 1D NO:60Y; a hight chain CDR2
comprising TVSNRFS (SEQ 1D NO:29); and a light chain CDR3 comprising SQX ( THFPYT, whercin X;
ts Tor S (SEQ 1D NO:61). In some embodiments, an antibody or antigen-binding fragment thereof binds
an epitope on ANGPTLSE recognized by a reference antibody, wheremn the reference antibody comprises:
(a) a heavy chain CDR1 comprising GYTFTDY TIH (SEQ 1D NO:11): a heavy chaio CDR2 comprising
WFEFYPGSDNIEK X NXOKEFXD, wherein Xiis Y or F, Xpis A or E and Xz 18 K or R (SEQ 1D NGO:58); and
a heavy chaim CDR3 comprising HEAX X GYDVAWEFAX,, wherein XjisForY, X8 or Y, X518 Y
or ¥V, and Xsis Y or N {SEQ ID NG:59)and/or (b} a light chain CDRI comprising

X SSOSLVHSNGNTX,LH, wheremm X is Ror Sand X, is Y or F (SEQ 1D NO:60Y; a hight chain CDR2
comprising TVSNRFS (SEQ 1D NO:29); and a light chain CDR3 comprising SQX, THFPYT, whercin X;
18 Tor S (SEQ ID NO:61). In some embodiments, the reference antibody further comprises (a) a heavy
chain variable region FR1, a heavy chain variable region FR2, a heavy chain variable region FR3, and a
heavy chain variable region FR4, and (b} a hight chaim variable region FR1, a light chain vanable region
FRZ, a light chain variable region FR3, and a light chain variable region FR4.

[0613)  In some embodiments, the reference antibody comprises: {a) a heavy chain CDRI comprising
SEGID NOs: 11, 12, 13, 14, or 15, a heavy cham CDR2 comprising SEQ 1D NOs: 16, 17, 18, 19, or 20,
and a heavy chain CDIR3 comprising SEQ 1D NQOs:21, 22, 23, or 24, and (b} a light chain CDR1
comprising SEQ 1D NOs:25, 26, 27, or 28, a light chain CDR2 comprising SEQ D NOs:29, 30, or 31,
and a light chain CDR3 comprising SEQ 1D NOs:32, 33, or 34, fn some embodiments, the reference
antibody compnses: (a) a heavy chain CDR1I comprising SEQ 1D NOs: 11, 12, 13, 14, or 15, a heavy
chain CDR2 comprising SEQ ID NOs:37, 17, 18, 19, or 20, and a heavy chain CDR3 comprising SEQ 1D
NQOs:38, 39, 68, or 69, and (b} a hght chain CDRI comprising SEQ 1D NOs:25, 26, 27, or 40, a light
chatn CDRZ comprising SEQ 1) NOs:29, 30, or 31, and a light chain CDR3 comprising SEQ 1D NGs:41,
42, or 43, In some embodiments, the reference antibody comprises: (a) a heavy chain CDR1 comprising
SEQID NOs:11, 12, 13, 14, or 15, a heavy chain CDRZ comprising SEQ 1D NOg:46, 17, 18, 47, or 20,
and a heavy chain CDR3 comprising SEQ 1D NOs:48, 49, 50, or 51, and (b} a light chain CDRI
comprising SEQ 1D NOs:52, 53, 54, or 35, a hight chain CDR2 comprising SEQ 1D NOs:29, 30, or 31,

and a light chain CBR3 comprising SEQ 1D NOs:41, 42, or 43, Tn some embodiments, the reference
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antibody further comprises (a) a heavy chain variable region FR1, a heavy cham variable region FR2, a
heavy chain variable region FR3, and a heavy chain variable region FR4, and (b} a light chain variable
region FR1, a light chain variable region FR2, a light chain variable region FR3, and a light chain variable
region FR4.

{0016]  In some embodiments, the reference antibody comprises a heavy chain vanable region
comprising SEQ 1D NOg:25, 44, 36, or 62; and a light chain vanable region comprising SEQ 1D NOs:26,
45,57, or 63, In some embodiments, the reference antibody comprises a heavy chain vanable region
comprising SEQ 1D NO:25 and a light chain variable region comprising SEQ 1D NO:26. in some
embodiments, the reference antibody comprises a heavy chain vanable region comprising SEQ ID NG44
and a light chain vanable region comprising SEQ [D NO:45. In some embodiments, the reference
antibody comprises a heavy chain variable region comprising SEQ ID NGO:56 and a light chain variable
region comprising SEQ 1D NG:57. In some embodiments, the reference antibody comprises a heavy
chain variable region comprising SEQ 1D NO:62 and a light chamn vanable region comprising SEQ [D
NO:63.

8617} In some embodiments, the reference antibody binds an N-terminal region of ANGPTLS,
wherein the N-terminal region comprises SEQ D NO:3. In some embodiments, the reference antibody
binds an N-terminal region of ANGPTLS, wherein the N-terminal region comprises SEQ 1D NO:6. In
some embodiments, the reference antibody binds an N-termunal region of ANGPTLE, wherein the N-
terminal region comprises SEQ ID NG:7. In some embodiments, the reference antibody binds an N-
terminal region of ANGPTLS, wherein the N-terminal region comprises SE(Q 1D NO:§.

[6618]  In some embodiments of cach of the aforementioned aspects and crabodiments, as well as other
aspects and embodiments described herein, the antibody 1s a monoclonal antibody. In some
embodiments, the antibody is a humanized antibody. In some embodiments, the antibody 1s a human
antibody. In some embodiments, the antibody is 2 human chimeric antibody. In some embodiments, the
antibody or antibody fragment thercof is a Fab, Fab’, Flab™y, Fv, scFv, {scFv), single chain antibody,
dual variable region antibody, single variable region antibody, linear antibody, a V region, a bispecific
antibody, or a maltispecific antibody.

10619]  In some embodiments of each of the aforementioned aspects and embodiments, as well as other
aspects and embodiments described herein, an antibody or antigen-binding fragment thereot described
herein 1s conjugated to a detectable marker. In some embodiments, the detectable marker is selected from
a radioisotope, a metal chelator, an enzvme, a fluorescent compound, a bislominescent compound, and a
chemibiminescent compound.

{0028]  In some emboduments, an antibody or antigen-binding fragrment thercot described herein is

conjugated to a cytotoxic agent.
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[08621]  In some embodiments of cach of the aforementioned aspects and embodiments, as well as other
aspects and embodiments descnbed herein, an antibody or antigen-binding fragment thereof described
herein is an antagonist of ANGPTLE, In some embodiments, the antibody or antigen-binding fragment
thereof reduces or decreascs ANGPTLS levels. In some crobodiments, the antibody or antigen-binding
fragment thereof inhibits ANGPTLS activity. In some embodiments, the antibody or antigen-binding
fragment thereof modulates hipoprotem lipase (LPL) activity. In some embodiments, the antibody or
antigen-binding fragment thereof increases or enhances LPL activity. In some embodiments, the antibody
or antigen-binding fragment thercof lowers or reduces triglyeeride levels. In some crabodiments, the
antibody or antigen-binding fragment thercof lowers or reduces LDL-cholesterol levels. In some
embodiments, the antibody or antigen-binding fragment thereof increases HDL-cholesterol levels. In
some cmbodiments, the antibody or antigen-binding fragment thereof lowers triglycende levels and
mcreases HL~-cholesterol levels.

[8622] In some embodiments of cach of the aforementioned aspects and embodiments, as well as other
aspects and embodiments described herein, an agent described herein specifically binds ANGPTLSE and
{1) lowers triglyceride levels in a subject; (it) increases HDL-cholestero! fovels in a subject; and/or (i1t}
lowers LDL-cholesterol levels in a subject.

{0023]  In another aspect, the disclosure provides compositions comprising an ANGPTLR-binding
agent (e.g., an antibody or antigen-binding fragment thercof) described herein. Methods of using a
composition comprising an ANGPTLS8-binding agent (e.g., an antibody or antigen-binding fragment
thereof} described herein are also provided.

{0024]  In another aspect, the disclosure provides pharmacewtical compositions comprising an
ANGPTLS-binding agent (e.g., an antibody or antigen-binding fragment thereof) descrbed herein and a
pharmaceutically acceptable camer.

{8625]  In some embodiments of cach of the aforementioned aspects, as well as other aspects and/or
cmbodiments described elsewhere herein, the ANGPTLE-binding agent (¢.g., an antibody or antigen-
binding fragment thereof) is 1solated. In some embodiments, the ANGPTLS-binding agent {¢.g., an
antibody or antigen-binding fragment thercof) is substantially pure.

10626]  In ancther aspect, the disclosure provides polynuclectides compnsing a polynuciectide that
encodes an ANGPTLS-binding agent descnibed herein. In some embodiments, the polvnucleotide is
1solated. In some embodiments, a vector comprises a polynucleotide that encodes an ANGPTLS-binding
agent described herein. In some embodiments, an isolated cell comprises a polynucleotide that encodes
an ANGPTLE-binding agent described herein. In some embodiments, an isolated cell comprises a vector
comprising a polynucleotide that encodes an ANGPTLE-binding agent deseribed berein. In sone

embodiments, the disclosure also provides cells comprismg or producig an ANGPTLS-binding agent
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described herein. In some embodiments, the cell is a monoclonal cell line. In some embodiments, the
cell is a hybridoma. In some embodiments, the cell produces an anti-ANGPTLE antibody described
herein. In some embodiments, a transgenic animal produces an ANGPTLE-binding agent described
herein.

{8627} In another aspect, the disclosure provides a binding agent that binds to essentially the same
epitope on ANGPTLS as an antibody described herein. In some embodiments, the binding agentisa
heterodimeric molecule comprising an anti-ANGPTLS antibody or antigen-binding fragment thercof
described herein. In some embodiments, the binding agent comprises a scaffold protein comprising one
or more of the CDRs shown in Tables 1-3. In some embodiments, the binding agent competes with one
or more of the anti-ANGPTLS antibodies described herein for binding to ANGPTLSE in a competitive
binding assay.

[0628]  In ancther aspect, the disclosure provides methods of using the ANGPTLE-binding agents (¢.3.,
an antibody or antigen-binding tragment thereof) described herein.  In some embodiments, a method of
lowering triglveeride levels in a subject with elevated triglycerntde levels comprises administering to the
subject a therapeutically effective amount of an ANGPTLS-binding agent (e.g., antibody or antigen-
binding fragment thercof) described hercin. In some embodiments, a method of treating a discase or
disorder associated with elevated triglveeride levels in a subject comprises administering to the subject a
therapeutically effective amount of an ANGPTLE-binding agent (¢.g., antibody or antigen-bmding
fragment thereof} described hercin, In some embodiments, the disease or disorder 1s metabolic syndrome,
obesity, diabeies, atheroscierosis, cardiovascular disease, hvperlipidemia, hypertriglyceridemia,
pancreatitis, renal discase, liver disease, or hvpothyroidism. In some embodiments, the clevated
tnglveende levels are elevated plasma triglyeende levels. Those of skill 1n the art generally consider a
“normal” plasma triglveeride level to be less than 150 mg/dL. In some embodiments, the elevated plasma
triglveenide level is 150 me/dL or higher. In some embodiments, the elevated plasma triglveeride level is
about 150 to about 200 mg/dil.. In some embodiments, the elevated plasma triglveeride level is about 200
to about 500 mg/dL. In some embodiments, the clevated plasma triglveenide level 1s about 300 mg/dL or
higher. In some embodiments, after administration of the ANGPTLE-hinding agent to the subject, the
slevated triglyeeride level 1s reduced by at least 5%, by at least 10%, by about 10-15%, by about 18-20%,
by about 20-30%., or by more than 25% as compared to triglyceride levels in the subject prior to the
administration of the agent.

[8629] In some embodiments, a method of increasing HDE-cholesterol levels in a subtect comprises
administering to the subject a therapeutically effective amount of an ANGPTLE-binding agent {e.g.,
antibody or antigen-binding fragment thereof) described herein. fn some emabodiments, a method of

reducing LD L-cholesterol levels in a subject comprises administering to the subject a therapeutically
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effective amount of an ANGPTLE-binding agent (¢ g., antibody or antigen-binding fragment thereof)
described herein.

10630]  In some embodiments of the methods descrnibed herein, the subject has metabolic syndrome,
has been diagnosed with metabolic syndrome, has svmptoms of metabolic syndrome, o7 1s at risk for
developing metabolic syndrome. In some embodiments, the subject has hyperlipidemia or dyslipidemia,
has been diagnosed with hvperlipidemia or dyshipidemia, has symptoms of hyperlipidemia or
dyslipidenua, or is at rnisk for developing hypedipidemia or dyslipidemia. In some embodiments, the
subject has cardiovascular discase, bas been diagnosed with cardiovascular disease, has symptoms of
cardiovascular disease, or 13 atf risk for developing cardiovascular discase. In some embodiments, the

subject has diabetes (e g

P

type 2 diabetes), has been diagnosed with diabetes (e g, type 2 diabetes}, has
symptoms of diabetes {e.g, type 2 diabetes), or is at risk for developing diabetes {e.g., type 2 diabetes).
In some embodiments, the subject 1s overweight or obese or 1s at 1isk of becoming overweight or obesc.
[8631] In some embodiments of the methods described herein, the subject 1 administered one or more
additional therapeutic agents. In some embodiments, the additional therapeutic ageni(s) is selected from
the group consisting of: a fibrate. a statin, omega-3 fatty acids, and miacin.

[0032]  Also disclosed herein is the use of an ANGPTLS-binding agent {c.g., antibody or anfigen-
binding fragment thercof) described herein in the manufacture of a medicament for lowering triglyceride
levels. The use of an ANGPTLE-binding agent (¢.g., antibody or antigen-binding fragment thereof)
described herein in the manufacture of a medicament for treatment of a disease or disorder associated
with elevated triglveeride levels. The use of an ANGPTLE-binding agent {e.g., antibody or antigen-
binding fragment thereof) described herein in the manufacture of a medicament for increasing HDL-
cholesterol evels. The use of an ANGPTLE-binding agent (¢.g., antibody or antigen-binding fragment
thereof) described herein in the manufacture of a medicament for lowering LDEL-~cholesterol levels,
18633} In some embodiments of ¢cach of the aforementioned aspects and embodiments, as well as other
aspects and embodiments described herein, the subject is human.

[B834] Where aspects or embodiments of the disclosure are described in terms of a Markush group or
other grouping of alternatives, the present disclosure encompasses not only the entire group listed as a
whaole, but also each member of the group individually and all possible subgroups of the main group, and
also the main group absent one or more of the group members. The present disclosure also envisages the

explicit exclusion of one or more of anv of the group members in the claimed disclosure.
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BRIEF DESCRIPTION OF THE FIGURES
{8035] Figs. 1A-1B. Amino acid sequence alignments for exemplary anti-ANGPTLS antibodies. Fig.
1A Heavy chain variable region sequence alignment with consensus CDR sequences. Fig. 1B, Light
chatn variable region sequence alignment with consensus CDR sequences.
[8036] TFigs. 2A-2B. Fig. 2A. Representative diagrams of the human ANGPTLS deletion varants V2-
V5. Fig. 2B. Plasma triglyceride levels in mice injected with rtAAVs expressing human ANGPTLS, or
one of vaniants V2, V3, V4, and V3. Control animals were injected with a conirol rAAY.
{0037] Fig. 3. Plasma triglveende levels in mice injected with a rAAV cxpressing human ANGPTLS
and treated with anti-hANGPTLS antibodics. Control animals were (3) injected with rAAV expressing
hANGPTLS and no antibody treatment; (11} injected with rAAYV expressing hANGPTLS and treated with

a control anti-KLH antibody; or (iti} injected with a rAAYV cxpressing GFP.
[0038] Fig 4. Binding affinty measurement of 1ES antibody to NusA-BANGPTLS fusion protein.
[8039] TFig. 5A-5B. Fig. 5A. Bmding affinity measurements of chimeric 1ES antibody and humanized

antibody Hz1ES to uman SET peptide. Fig. 5B. Plasma triglveende levels in mice injected with a tAAY
expressing human ANGPTLS and treated with anti-hANGPTLS antibodies (i) parental 1ES from
hvbridoma, (11} chimeric antibody 1E3, or (i) humanized antibody Hz1ES, Control animals were (i)
injected with a TAAY oxpressing hANGPTLR and treated with a control anti-KELH antibody, or (it}
mjected with a rAAY expressmg GFP.

[0048] Fig. 6A-6B. Fig. 6A. Plasma triglyceride levels in cynomolgas monkeys treated with anti-
hANGPTLS antibody Hz1ES or a vehicle control. Fig. 6B. Plasma HDL-cholesterol levels in

cynomolgus monkeys treated with anti-hANGPTLS antibody Hz1E3 or a vehicle control.

DETAILED DESCRIPTION
[0041]  The present disclosure provides novel agents, including but not limited to polypeptides such as
antibodies, that bind ANGPTLR. The ANGPTLE-binding agents mclude, but are not limzited to,
polypeptides, antibodies, scaffold proteins, and heterodimerie molecules. ANGPTLE-binding agents
include, but are not limited to, antagonists of ANGPTLE activity and/or agents that modulate ANGPTLS
activitv. Related polypeptides, polynucieotides, compositions comprising the agents, and methods of
making the agents are also provided. Methods ot using the novel agents, such as methods of treating an
ANGPTLB-related disorder or disease are provided. Methods of lowering elevated tnglveeride levels, of

increasing HDL-cholestero! levels, and/or lowerning LDBE-cholesterol levels are also provided.

1. Befinmitions

10
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[0342]  Unless otherwise defined hersin, technical and scientific terms used in the present description
have the meanings that are commonly onderstood by those of ordinary skill in the art. For purposes of
interpreting this specification, the following description of terms will apply and whenever appropnate,
termos used in the singular will also include the plural and vice versa. In the cvent that any description of a
term set forth conflicts with any document incorporated herein by reference, the description of the term
set forth below shall control.

{8643] The torm “binding agent” as used herein refers to a molecule which binds a specific antigen or
target (c.g.. ANGPTLE). A binding agent may comprise a protein, peptide, nucleic acid, carbohydrate,
lipid, or small molecular weight compound. In some embodiments, a binding agent comprises an
antibody or an antigen-binding fragment thercof. In some embodiments, a binding agent is an antibody or
an antigen-binding fragment thereof. In some embodiments, a binding protein comprises an alternative
protein scaffold or artificial scaffold and an antigen-binding site comprising CDRs or CDR dervatives.
In some embodiments, a bindmg protein is a fusion profein comprising an antigen-binding site. In some
embodiments, a binding protein is a bispecific or multispecific molecule comprising at least one antigen-
binding site.

[0044]  The term “antibody” as used herein refers to an immunoglobulin molecule that recognizes and
binds a target through at least one antigen-binding site. “Astibody” is used herein in the broadest sense
and encompasses various antibody structures, including but not limited to, polvclonal antibodies,
recombinant antibodies, monoclonal anttbodies, chiumeric antibodies, umamized antibodies, npnan
antibodies, bispecific antibodies, multispecific antibodies, diabodies, tribodies, tetrabodices, single chain
Fv {scFv) antibodies, and antibody fragments as long as they exhibit the desired antigen-binding activity.
[8643]  The term “intact antibody™ or “full-length antibody” refers to an antibody having a structure
substantially similar to a native antibody structure. This includes an antibody comprising two light chains
cach comprising a vartable region and a light chain constant region {(CL} and two heavy chaing ¢ach
comprising a vanable region and at least heavy chain constant regions CH1, CH2, and CH3.

[B046]  The term “antibody fragment” as used herein refers (o a molecule other than an intact antibody
that comprises a portion of an antibody and generally an antigen-binding site. Examples of antibody
fragments include, but are not himited to, Fab, Fab', F(ab™)2, Fv, disulfide-linked Fv (sdFv}, Fd, linear
antibodies, single chain antibody molecules {(¢.g., scFv), diabodics, tribodies, tetrabodics, minibodics,
dual varnable domain antibodies (BVD), single variable domam antibodies, and multispecific antibodies
formed from antibody fragments.

{8647}  The torm “variable region™ as used herein refers o the region of an antibody hight chain or the
region of an antibody heavy chain that 1s involved in binding the antibody to antigen. The variable region

of an antibody heavy chain and an antibody light chain have similar structares, and generally compnise
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four framework regions and three complementarity determining regions {(CDRs) (also known as
hvpervariable regions).

100348]  The term “framework region” refers to amine acid residues other than the CDR residues within
a variable region. The framework region (FR) generally comprises four domains, FR1, FR2, FR3, and
FR4.

[8649]  The term “monoclonal antibody” as used herein refers to a substantially homogenous antibody
population involved in the highly specific recognition and binding of a single antigenic determinant or
cpitope. The individual antibodics comprising the population are identical, except for possible naturally
occurring mutations that may be present in minor amounts. The teom “monocional antibody”
encompasses intact and full-length monoclonal antibodies as well as antibody fragments (e.g., Fab, Fab',
Flab')2, Fv}, single chain (scFv) antibodies, fusion proteins comprising an antibody fragment, and any
other modified mmomnoglobulin molecule comprising an antigen-binding site. Furthermore, “monocional
antibody” refers to such antibodies made by any number of techmiques, including but not limuted to,
hybridoma production, phage hibrary display, recombinant expression, and transgenic animals.

{8658]  The torm “chimeric antibody™ refers to an antibody in which a portion of the heavy and/or light
chain is derived from a particular source or species, while the remainder of the heavy and/or light chain is
derived from a different source or species.

[B651]  The term “humanized antibody™ as used heren refers to a chimenic antibody that ncludes
human mmanoglobuling (e.g., recipient antibody) in which the native CDR residues are replaced by
residues from cormresponding CDRs from a nonhuman species {e.g., donor antibody) such as mouse, rat,
rabbit, or nonhuman primate, wherein the donor antibody has the desired specificity, affinity, and/or
activity. In some instances, one or more framework region residues of the human mmmunoglobulin are
replaced by corresponding nonhuman residoes. Furthermore, humanized antibodies can comprise
residues that are not found 1n the recipient antibody or in the doner antibody. These medifications may
be made to further refine and/or optimize antibody characteristics. A humanized antibody may comprise
variable regions contaiming all or substantially all of the CDRs that correspond to those of a nonbhuman
mumunoglobulin and all or substantially all of the framework regions that correspond to those of a luman
immuonoglobulin. In some embodiments, the humanized antibody will comprise at least a portion of an
mmunoglobulin constant region (Fc), typically that of a2 human tomunoglobuln.

[8652]  The term “human antibody” as used herein refers to an antibody that possesses an amino acid
sequence that corresponds to an antibody produced by a human and/or an antibody that has been made
using any of the techniques that are known to those of skili in the art for making boman antibodies. These
techniques include, but not limited to, phage display libraries, veast display libranes, transgenic animals,

and B-cell hybridoma technology.
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[633]  The terms “epitope” and “antigenic determinant” are used interchangeably herein and refer to
that portion of an antigen or target capable of being recognized and bound by a particular antibody.
When the antigen or target is a polypeptide, epitopes can be formed both from contiguous amino acids
and nonconfiguous amino acids juxtaposed by tertiary folding of the protein. Epitopes formed from
contiguous amino acids {also referred to as linear epitopes) are typicallv retained upon protein denaturing,
whereas epitopes formed by tertiary folding (also referred to as conformational epitopes) are typically lost
gpon protein denataring. An epitope typically includes at feast 3, and more usually, at least 5, 6, 7, or 8-
10 anuno acids in a unique spatial conformation. In some cases, X-ray crystallography is used to predict
potential epitopes on a target protein. In some cases, X-ray crystallography is used to characterize an
epitope on a target protein by analyzing the amino acid residue interactions of an antigen/antibody
complex.

[0654]  The term “specifically binds” as used herein refers to an agent {¢.g., an antibody) that interacts
more frequently, more rapidly, with greater duration, with greater affimity, or with some combination of
the above to a particular antigen, epitope, protein, or target molecuole than with alternative substances. In
some embodiments, an agent {¢.g., an antibody) that specifically binds an antigen {¢.g., human
ANGPTLS) may bind related antigens {e.g., cvno ANGPTLR). An antibody that specifically binds an
antigen can be wdentitied, for example, by imoumoassays, ELISAs, BIACORE assavs, or other techniques
known to those of skill m the art.

{3085]  The terms “polypeptide™ and “peptide” and “protein” are used mterchangeably herein and refer
to polymers of amino acids of any length. The polymer may be lincar or branched, it may comprise
modified amino acids, and it may be interrupted by non-amino acids. The terms also encompass an
amine acid polvmer that has been modified naturally or by intervention; for example, disulfide bond
formation, glycosylation, lipidation, acetylation, phosphorvlation, or any other manipulation or
modification. Also included within the definition are, for example, polypeptides containing one or more
analogs of an amino acid, including but not limited to, unnatural amino acids, as well as other
modifications known mn the art. It is understood that, because the polypeptides of this disclosure may be
based apon antibodies, the term “polypeptide” encompasses polypeptides as a single chain and
polypeptides of two or more associated chains.

{0056]  The terms “polynucleotide” and “nucleic acid” and “pucleic acid molecule” are used
mterchangeably herein and refer to polymers of nucleotides of any length, and include DNA and RNA.
The nucleotides can be deoxyribonuclestides, ribonucleotides, modified nucleotides or bases, and/or their
analogs, or any substrate that can be incorporated into a polvmer by DNA or RNA polymerase.

{0057]  The terms “identical” or percent “identity” in the context of two or more nucleic acids or

polypeptides, refer to two or more sequences or subsequences that are the same or have a specified
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percentage of nucleotides or amino acid residues that are the same, when compared and aligned
{introducing gaps, if necessary)} for maximum correspondence, not considering any conservalive amino
acid substitutions as part of the sequence identity. The percent identity may be measured using sequence
comparison software or algorithms or by visual mspection. Various algorithms and software that may be
used to obtain alignments of amino acid or nucleotide sequences are well-known w the art. These
nclude, but are not limited to, BLAST, ALIGN, Megalign, BestFit, GCG Wisconsin Package, and
variants thereof. In some embodiments, two nucleic acids or polypeptides of the disclosure are
substantially identical, meaning they have at least 70%, at least 75%, at least 80%, at least 85%, at least
909, and m some emboduments at least 85%, 96%, 97%, 98%, 99% nucleotide or anuno acid residue
wdentity, when compared and aligned for maximum correspondence, as measured using a segquence
comparison algorithm or by visual inspection. In some embodiments, identity exists over a region of the
sequences that is at least about 10, at least about 20, at least about 40-60 nucleotides or amino acid
residues, at least about 60-80 nucleotides or amino acid residues in length or any integral value there
between. In some embodiments, identity exists over a longer region than 60-30 mucleotides or amino acid
residues, such as at least about 80-100 nucleotides or amino acid residues, and in some embodiments the
sequences are substantially identical over the full length of the sequences being compared, for example,
(1) the coding region of a nucleotide sequence or (it} an amino acid sequence.

[00358]  The phrase “conservative amino acid substitution™ as used herein refers to a substitution m
which one amino acid residue is replaced with another amino acid residue having a similar side chain.
Families of amino acid residues having similar side chains have been generally defined in the art,
mcluding basic side chains {¢.g.. lvsine, arginine, histidine), acidic side chains {¢.g., aspartic acid,
glutamic acid), uncharged polar side chains {¢.g.. glveine, asparagine, glutamine, serine, threonine,
tyrosing, cysteing), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, proling, phenvialaning,
methionine, tryptophan), beta-branched side chains {¢.g., threonine, valine, isoleucine} and aromatic side
chains {¢.g., tyrosine, phenvlalanine, tryptophan, listiding). For example, substitution of a phenylalanine
for a tyrosine 1s considered to be a conservative substitution. Generally, conservative substitutions in the
sequences of polypeptides and/or antibodics do not abrogate the binding of the polvpeptide or antibody to
the target binding site. Methods of identifving nucleotide and amino acid conservative substitutions that
do not chminate binding are well-known in the art.

[865%] The term “vector” as used herein means a construct, which 1s capable of delivering, and usually
expressing, one or more gene(s) or sequence(s) of interest in a host cell. Examples of vectors include, but
are not limited to, viral vectors, naked DNA or RNA cxpression vectors, plasmid, cosmid, or phage
vectors, DNA or RNA cxpression vectors associated with cationic condensing agents, and DNA or RNA

expression vectors encapsulated n iposomes.
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[8860]  The term “isolated” as used herein refers to a polypeptide, soluble protein, antibody,
polynucieotide, vector, cell, or composition which is in a form not found in nature. An “isolated”
antibody is substantially free of maternial from the cellular source from which it is denved. In some
embodiments, isolated polvpeptides, soluble proteins, antibodies, polynucleotides, veciors, cells, or
compositions are those which have been punified to a degree that they are no longer in a form n whic
they are found in nature. In some embodiments, a polypeptide, soluble protein, antibody, polynucleotide,
vector, cell, or composition which is isolated is substantially pure. A polypeptide, soluble protein,
antibody, polynucleotide, vector, cell, or composition may be isolated from a natural source or from a
source such as an engineered cell hine.

[8861]  The term “substantially pure” as used herein refers to matenal which is at least 50% pure (1e.,
free from contamunants), at least 90% pure, at least 95% pure, at least 98% pure, or at least 99% pure.
[0662]  The term “subject” refers to any anmimal {¢.g., a mammal), including, but not imited to, humans,
non-human primates, canines, felines, rabbits, rodents, and the Tike, which 1s 1o be the recipient of a
treatment or therapy. Generally, the terms “subject” and “patient” are used interchangeably herein in
reference to a hwman subject.

[8063]  The term “pharmaceutically acceptable”™ as used herein refers to a substance approved or
approvable by a regulatory agency or listed in the U S, Pharmacopeia, European Pharmacopeia, or other
generally recognized pharmacopeia for use in animals, including humans.

[0364]  The terms “pharmaceutically acceptable excipient, carrier, or adjuvant” or “acceptable
pharmaceutical carrier” as used herein refer to an excipient, carrier, or adpuvant that can be administered
o a subject, together with at least one therapeutic agent (¢.g., an antibody), and which docs not destroy
the pharmacological activity of the therapeutic agent. In general, those of skill in the art and the U.S.
FDA consider a pharmaceotically acceptable excipient, carrier, or adjuvant to be an active ingredient of
any formulation.

[0065]  The term “pharmaceutical formulation™ as used herein refers to a preparation which is in such
form as to permit the biological activity of the agent {e.g., an antibody) 1o be effective. A pharmaceutical
formulation generally comprises additional components, such as a pharmaceutically acceptable excipient,
carricr, adjuvant, buffers, etc.

[0066]  The term “effective amount” or “therapeutically effective amount” as used herein refers to the
amount of an agent {e.g., an antibody) which is sufficient to reduce and/or ameliorate the severity and/or
duration of a disease, disorder or condition and/or a symptom in a subject. The term also encompasses an
amount of an agent necessary for the (1} reduction or amelicration of the advancement or progression of a
given disease, disorder, or condition, (i1) reduction or amelioration of the recurrence, development, or

onset of a given disease, disorder, or condition, and/or (111} the improvement or enhancement of the

15



WO 2019/094533 PCT/US2018/059734

prophylactic or therapeutic effect(s} of another agent or therapy (e.g., an agent other than the binding
agents provided hergin}.

10667)  The term “therapeutic effect” as used herein refers to the effect and/or ability of an agent {e.g.,
an antibodyv} to reduce and/or ameliorate the seventy and/or duration of a disease, disorder, or condition
and/or a symptom in a subject. The term also encompasses the ability of an agent 1o (i) reduce or
amelicrate the advancement or progression of a given disease, disorder, or condition, (11) reduce or
amelicrate the recurrence, development, or onset of a given disease, disorder, or condition, and/or (i113) to
improve or enhance the prophylactic or therapeutic effect(s) of another agent or therapy (¢.g., an agent
other than the binding agents provided herein).

[8668]  The term “treat” or “treatment” or “treating” or “to treat” or “alleviate” or “alleviation” or
“alleviating” or “to alleviate” as used herein refers to both (1) therapoutic measuares that aim to cure, slow
down, lessen symptoms of, and/or halt progression of a pathologic condition or disorder and (2)
prophvlactic or preventative measures that aim to prevent or slow the development of a targeted
pathologic condition or disorder. Thus, those in need of treatment include those already with the disorder,
those at risk of having/developing the disorder, and those in whom the disorder is io be prevented.
{0069]  The term “prevent” or “provention” or “preventing” as used herein refers to the partial or total
mhibition of the development, recurrence, onset, or spread of a discase, disorder, or condition, or a
symptom thereof in a subject.

[670]  The term “prophylactic agent” as used hergin refers to an agent that can partially or totally
inhibit the development, recurrence, onset, or spread of a disease, disorder or condition, or a symptom
thereof in a subject.

3

[8671]  As used herein, reference to “about” or “approximately” a value or parameter mcludes (and

describes) embodiments that are directed to that value or parameter. For example, a description referring
to “about X includes description of “X.”

{0072]  The phrase “substantially all” as used herein refers to at least about 60%, at least about 65%, at
feast about 70%, at feast about 75%, at feast about 809, at feast about 85%, at feast about 90%, at feast
about 95%, at least about 96%, at least about 97%, at least about 98%, at least about 99%, or about 100%.
10673 As used in the present disclosure and claimg, the singular forms “a,” “an”™ and “the” inchide
plural forms unless the context clearly dictates otherwise.

[0074] It is understood that wherever embodiments are described herein with the term “comprising”
otherwise analogous embodiments described in terms of “consisting of” and/or “consisting essentially of”
are also provided. It is also understood that wherever embodiments are described herein with the phrase
“consisting essentially of” otherwise analogous embodiments described in terms of “consisting of” are

also provided.
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[675]  The term “and/or” as used 1n a phrase such as “A and/or B” herein is intended to include both A
and B; A or B; A (alone); and B (alone}. Likewise, the term “and/or” as used in a phrase sach as “A, B,
and/or C” 1¢ intended to encompass each of the following embodiments: A, B and C; A, B, or C; Aor (;

AorB, BorC, Aand C; A and B; B and C; A (alone); B (alone); and € (alone).

I, ANGPTLS-binding agents

{8676]  Angiopoictin-like protein 8 (ANGPTLE) belongs to a family of proteins that is structurally
similar to the angiopoietins, and are referred to as angiopoictin-like proteins or ANGPTLs. To date, the
ANGPTL family includes eight proteins, ANGPTLI to ANGPTLS. ANGPTL protems have a similar
bioclogical structure and generally contain an amino-terminal coiled-cotl domain, a linker region, and a
carboxvi-terminal fibrinogen-like domain. In contrast to other members of the family, ANGPTLS does
not have a fibrinogen-like domamm. The amine acid (aa) sequences for human ANGPTLR (UniProtkKB
No. Q6UXHO), cynomolgus monkey (“cyno”) ANGPTLE (NCBI Ref No. XP_005588064 .1} and mouse
ANGPTLE (UniProtKB No. Q8R1LE) are provided herein as SEQ ID NO: 1, SEQ ID NO:9, and SEQ ID
NG 19, respectively. As used herein, reference to amine acid positions of ANGPTLS refer to the
numbering of amino acid sequences including the signal sequence.

{0077]  The present disclosure provides agents that bind ANGPTLE. In some embodiments, the
ANGPTL8-binding agent binds a fragment of ANGPTLE. In some embodiments, the ANGPTL8-binding
agent binds within a specific region of ANGPTLE. In some embodiments, the ANGPTLR-binding agent
binds an epiiope on ANGPTLE. In some embodiments, the ANGPTLS-binding agent binds mouse
ANGPTLS. In some cmbodiments, the ANGPTLS~binding agent binds human ANGPTLS. In some
embodiments, the ANGPTL8-binding agent binds cyno ANGPTLE. In some embodiments, the
ANGPTLS-binding agent binds human ANGPTLS and cyno ANGPTLS.

{8078]  In some embodiments, the ANGPTLS-binding agent binds within amino acids 22-83 of human
ANGPTLS and/or amino acids 22-83 of cyno ANGPTLE. In some crbodiments, the ANGPTLS-binding
agent binds within amino acids 84-138 of human ANGPTLS and/or amino acids 84-138 of cyno
ANGPTLS. In some cmbodiments, the ANGPTLS-binding agent binds within amino acids 139-198 of
human ANGPTLS and/or amino acids 139-198 of cyno ANGPTLE. In some embodiments, the
ANGPTLE-binding agent binds within amino acids 25-60 of human ANGPTLE and/or amino acids 25-60
of cyno ANGPTLE. In some embodiments, the ANGPTL8-binding agent binds within amino acids 22-46
of human ANGPTLS and/or amino acids 22-46 of cyno ANGPTLE. In some embodiments, the
ANGPTLE-binding agent binds within aming acids 32-46 of homan ANGPTLS and/or amino acids 32-46

of cyno ANGPTLS.
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06679  In some embodiments, the ANGPTLE-binding agent binds within amino acids 22-83 of SEQ ID
NG:1. In some embodiments, the ANGPTLE-binding agent binds within amino acids 84-138 of SEQ 1D
NG:1. In some embodiments, the ANGPTLE-binding agent binds within amino acids 139-198 of SEQ 1D
MNO1L I some embodiments, the ANGPTLS-binding agent binds within anino acids 25-60 of SEQ 1D
NO1. In some embodiments, the ANGPTLS-binding agent binds within amino acids 22-46 of SEQ ID
NGO In some embodiments, the ANGPTLS-binding agent binds within amino acids 32-46 of SEQ 1D
NG

[0080]  In some embodiments, the ANGPTLS-binding agent binds an epitope comprising amino acids
within SEQ ID NO:2. In some embodiments, the ANGPTL8-binding agent binds an epitope comprising
amino acids within SEQ [D NO:3. In some embodiments, the ANGPTLS-binding agent binds an epitope
comprising amino acids within SEQ 1D NO:4. In some embodiments, the ANGPTLS-binding agent binds
an gpitope comprising amino acids within SEQ D NO:5. In some embodiments, the ANGPTLE-binding
agent binds an epitope comprising amino acids within SEQ D NG:6. In some embodiments, the
ANGPTLS-binding agent binds an epitope comprising amino acids within SEQ IR NG:7. In some
embodiments, the ANGPTLS-binding agent binds an epitope comprising amino acids within SEQ [D
NO:8. In some embodiments, the ANGPTLR-binding agent binds at least one anino acid within SEQ 1D
NGO In some embodiments, the ANGPTLR-binding agent binds at least one amino acid within SEQ 1D
NGO:4. In some embodiments, the ANGPTL8-binding agent binds at least one amino acid within SEQ [D
NG5, In some embodiments, the ANGPTLS-binding agent binds at least one amino acid within SEQQ [D
NG:6. In some embodiments, the ANGPTLE-binding agent binds at least one amino acid within SEQ 1D
NOT. In some embodiments, the ANGPTLS-binding agent binds at least one amino acid within SEQ 1D

NS,

[6681] In some embodiments, the ANGPTLS-binding agent is an antibody. In some embodiments, the
antibody is a recombinant antibody. In some cmbodiments, the antibody ts a monoclonal antibody. In
some embodiments, the antibody is a chimeric antibody. In some embodiments, the antibody is a
humanized antibody. In some embodiments, the antibody is a human antibody. In some embodiments,
the antibody is an IgA, gD, IgE, IgG, or IgM antibody. In some embodiments, the antibody is an IgGl
antibody. In some embodiments, the antibody 15 an [gG2 antibody. In some embodiments, the antibody
1s an {gG4 antibody. o some embodiments, the antibody 1s an antibody fragment comprising an antigen-
binding sttc. In some embodiments, the antibody is a bispecific antibody or a multispecitic antibody. In
some embodiments, the antibody is a monovalent antibody. In some embodiments, the antibody 15 a
monospecific antibody. In some embodiments, the antibody is a bivalent antibody.

{0682] In some embodiments, the antibody is isolated. In some embodiments, the antibody is

substantially pure.
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[0883]  In some embodiments, the ANGPTLE-binding agents are polyclonal antibodies. Polyclonal
antibodies can be prepared by any koown method. In some embodiments, polvelonal antibodies are
produced by immunizing an antmal {¢.g., a rabbit, rat, mouse, goat, donkey) with an antigen of interest
{c.g.. a purified peptide fragment, a recombinant protein, or a fusion protein) using multiple subcutancous
or intraperitoneal injections. In some embodiments, the antigen is conjugated to a carrier such as kevhole
Empet hemocvanin (KLH), serum albumin, bovine thyroglobulin, or sovbean trypsin inhibitor. The
antigen (with or without a carrier protein) is diluted in sterile saling and usually combined with an
adjuvant (¢.g., Complete or Incomplete Fround's Adjuvant) to form a stable emulsion. After a sufficient
period of time, polvclonal antibodies are recovered from the immunized animal, usually from blood or
ascites. The polyclonal antibodies can be purified from seram or ascites according to standard methods in
the art including, but not limited to, affinity chromatography, ion-exchange chromatography, gel
clectrophoresis, and dialysis.

[6684] In some embodiments, an ANGPTLE-binding agent 1s a monoclonal antibody. In some
embodiments, monoclonal antibodies are prepared using hybndoma methods known to one of skill in the
art. For example, using the hybridoma method, a mouse, rat, rabbit, hamster, or other appropriate host
amimal, is tamunized as described above to clicit the production of antibodics that specifically bind the
immizing antigen. In some cmbodiments, lyvmphocyies are tmmunized i7 vifro. o some erabodiments,
the immunizing antigen is a human protein or a fragment thercof. In some embodiments, the immunizing
anfigen is a mouse protein or a fragment thereof.

{0085] Following immunization. lvmphocyvies are isolated and fused with a suitable myeloma cell line
using, for example, polyethviene glveol. The hybridoma cels are sclected using specialized media as
known in the art and untused lymphocytes and myeloma cells do not survive the selection process.
Hybridomas that produce monoclonal antibodies directed specifically against a chosen antigen can be
identified by a variety of methods including, but not himited to, immunoprecipitation, immunoblotting,
and 7» virro binding assavs {¢.g., flow cviometry, FACS, ELISA, and radiotmmunoassay). Unece
hvbridoma cells that produce antibodies of the desired specificity, affinity, and/or activity are identified,
the clones may be subcloned by limiting dilution technigues. The hybndomas can be propagated either in
in vitro culture using standard methods or im vivo as ascites tumors in an animal. The monoclonal
antibodies can be purified from the culture medium or ascites fluid according to standard methods in the
art including, but not bimited to, affinitv chromatographv, ion-exchange chromatography, gel
clectrophoresis, and dialysis.

{0686]  In some embodiments, monoclonal antibodies are made using recombinant DNA technigues as
known to one skilled in the art. For example, the polynucleotides encoding a monoclonal antibody are

isolated from mature B-cells or hvbridoma cells, such as by RT-PCR using oligonucleotide primers that
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apecifically amplify the genes encoding the heavy and light chains of the antibody, and their sequence is
deternined using standard techotques. The 1solated polynuclentides encoding the heavy and light chains
are then cloned into suitable expression vectors which produce the monoclonal antibodies when
transfected into host cells such as E. coli, simian COS cells, Chinese hamster ovary (CHO) cells, or
mveloma cells that do not otherwise produce immunoglobulin proteins.

[8687] In some embodiments, recombinant monoclonal antibodies, or fragments thereof, are 1solated
from: phage display librarics expressing variable domains or CDRs of a desired specics. Screening of
phage libranies can be accomplished by various techniques known in the art.

[B088]  In some embodiments, a monoclonal antibody 1s modified, for example, by using recombinant
DINA technology to generate alternative antibodies. In some embodiments, the constant domains of the
light chain and heavy chain of, for exampie, a mouse monoclonal antibody are substituted for constant
regions of, for example, a human antibody to generate a chimeric antibody, or for a non-inununoglobulin
polvpeptide to generate a fusion antibody. In some embodiments, the constant regions are truncated or
removed to generate a desired antibody fragment of a monoclonal antibody. Stte-directed or high-density
mutageunesis of the variable region{s) can be used to optimize, for example, specificity and affimity of a3
monoclonal antibody.

[0089]  In some embodiments, an ANGPTLE-binding agent 1s a humanized antibody. Varous methods
for generating humanized antibodics are known in the art. In some embodiments, a human antibody
comprises one or more amino acid residues that have been introduced 1nto it from a source that is non-
humar. These non-homan amine acid residues are often referred to as “import” residucs, which are
typically taken from an “import” variable domain. In some embodiments, bumanization is performed by
substituting one or more non-human CDR sequences for the corresponding CDR sequences of a human
antibody. In some embodiments, the humanized antibodies are constructed by CBR grafing, in which
the amino acid sequences of all six CDRs of the parent non-human antibody {e.g., rodent) are grafted onto
a buman antibody framework.

[B090]  The choice of which human heavy chain vanable region and/or light chain vanable region to be
used 1n generating humanized antibodies can be made based on a variety of factors and by a variety of
methods. In some embodiments, the “best-fit” method 1 used where the sequence of the variable region
of a non-human {(e.g., rodent) antibody s screened against the entire library of known human variable
region sequences. The human sequence that 1s most stmilar to that of the rodent sequence 1s selected as
the human variable region framework for the humanized antibody. In some embodiments, a method 1s
used wherein a particular vanable region framework derived from a consensus sequence of all human

antibodies of a particular subgroup of light or heavy chains is selected. In some embodiments, the
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framework is derived from the consensus sequences of the most abundant human subclasses. In some
embodiments, human germbine genes are used as the source of the variable region framework sequences.
10091]  Other methods for humanization inchude, but are not limited to, a method called
“superhumanization” which is described as the direct transfer of CDRs to a human germbine framework, a
method termed Human String Content (HSC) which 15 based on a meinic of “antibody humanness,”
methods based on generation of large libraries of humanized variants (including phage, ribosomal, and
veast display libraries), and methods based on framework region shuffling.

[06092]  In some embodiments, an ANGPTLE-binding agent 1s a human antibody. Human antibodics
can be directly prepared using various techniques known in the art. In some embodiments, human
antibodies are generated from immortalized human B lvmphocytes immunized in virro. In some
embodiments, human antibodies are gencrated from Ivmphocytes isolated from an immunized individoal.
In any case, cells that produce an antibody directed against a target antigen can be gencrated and isolated.
In some embodiments, a human antibody is selected from a phage Iibrary, where that phage bbrary
expresses human antibodies. Alternatively, phage display technology may be used to produce human
antibodies and antibody fragments i vifro, from immunoglobulin variable region gene reperioires from
vonunnunized donors. Techniques for the generation and use of antibody phage libraries are well known
in the art. Once antibodics are wdentified, affinity maturation stratecgics known in the art, including but not
timited to, chamn shuttling and site~-directed mutagenesis, may be emploved to generate higher affinity
human antibodies.

10093] In some embodiments, human antibodies are produced in transgenic mice that contain human
mmmunoglobulin loci. Upon immunization these mice are capable of producing the full repertoire of
human antibodies in the absence of endogenous immunoglobulin production.

[8694] In some embodiments, the ANGPTLS-binding agent is a bispecific antibody. Bispecific
antibodies are capable of recognizing and binding at least two different antigens or epitopes. The
different epitopes can cither be within the same molecule (e.g., two epitopes on ANGPTLE) or on
different molecules (e.g., one epitope on ANGPTLR and one epitope on a different target). In some
embodiments, a bispecific antibody has enhanced potency as compared to an mdividual antibody orto a
combination of more than one antibody. In some embodiments, a bispecific antibody has reduced toxicity
as compared to an individual antibody or to a combination of more than one antibody. It 1s known o
those of skill in the art that any therapeutic agent may have unigue pharmacokinetics (PK) {e.g.,
circulating half-life}. In some embodiments, a bispecific antibody has the ability to synchronize the PK of
two active binding agents wherein the two individual binding agents have different PK profiles. o some
embodiments, a bispecific antibody has the ability to concentrate the actions of two agents in a common

arca (¢.g., tissue) in a subject. In some embodiments, a bispecific antibody has the ability to concentrate
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the actions of two agents to a common target {g.g., a specific cell tvpe). In some embodiments, a
bigpecific antibody has the ability to target the actions of two agents to more than one biclogical pathway
or function. In some embodiments, a bispecific antibody has the ability to target two differcot cells and
bring them closer together.

[8693] In some embodiments, a bispecific antibody has decreased toxicity and/or side effects. In some
embodiments, a bispecific antibody has decreased toxicity and/or side effects as compared to a mixture of
the two individual antibodies or the antibodies as single agents. In some embodiments, a bispecific
antibody has an increased therapeutic index. In some embodiments, a bispecific antibody has an
mereased therapeutic index as compared to a mixture of the two imndividual antibodies or the antibodies as
single agents.

108096]  Several techniques for making bispecific antibodies are known by those skilled in the art. In
some cmbodiments, the bispecific antibodies comprise heavy chain constant regions with modifications in
the amino acids which are part of the interface between the two heavy chains. In some embodiments, the
bispecific antibodies are generated using a knobs-into-holes (KIH}) strategy. In some embodiments, the
bispecific antibodies comprise variant hinge regions incapable of forming disulfide linkages between the
heavv chains. fn some embodiments, the bispecific antibodies comprise heavy chains with changes in
amino acids that result in altered clectrostatic interactions. In some embodiments, the bispecific
antibodies comprise heavy chains with changes 1 amino acids that result n altered
hydrophobic/hydrophilic interactions.

100697 Bispecific antibodies can be intact antibodics or antibody fragments comprising antigen-
binding stfcs.

[8698]  Antibodies with more than two valencies are also contemplated. For example, trispecific or
tetraspecific antibodies can be prepared. Thus, 10 some embodiments the antibodies to ANGPTLS are
multispecific.

{0099]  In some cmboduments, the ANGPTLE-binding agent 1s an antibody that binds ANGPTLR. In
some embodiments, the ANGPTL8-binding agent 1s an antibody that binds human ANGPTLE. In some
embodiments, the ANGPTLE-binding agent is an antibody that binds cyno ANGPTLE. In some
embodiments, the ANGPTLE-binding agent is an antibody that binds human and cyno ANGPTLE. In
some cmbodiments, the ANGPTLS-binding agent is an antibody that binds mouse ANGPTLS. In some
embodiments, the ANGPTLE-binding agent 1s an antibody that binds a portion or fragment of ANGPTLS.
In some embodiments, the ANGPTLS-binding agent i3 an antibody that binds an ANGPTLS peptide. In
some embodiments, the ANGPTLE-binding agent is an antibody that binds the SET peptide. In some
crobodiments, the ANGPTLS-binding agent is an antibody that binds an ANGPTLE epitope.
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{00180} In some embodiments, the binding agent is an anti-ANGPTLS antibody or antigen-binding
fragment thereof that comprises ong, two, three, four, five, and/or six CDRs of any one of the antibodigs
described herein. In some embodiments, an anti-ANGPTLS antibody or antigen-binding fragment thereof
comprises (i) one, two, and/or three heavy chain CDRs from Tables 1-3, and/or (i1} one, two, and/or three
fight chain CDRs from Tables 1-3.

{86101} In some embodiments, an antibody or antigen-binding fragment thereof that specifically binds
ANGPTLS comprnses a heavy chain CDRI, CDR2 and CDR3 and a hight chain CDRY, CDR2, CDR3
from Table 1. In some embodiments, an antibody or antigen-binding fragment thereof that specifically
binds ANGPTLS comprises a heavy chain CDR1, CDR2, and CDR3 and a light chain CDR1, CDR2,
CDR3 from Table 2. In some embodinents, an antibody or antigen-binding fragment thereof that
specifically binds ANGPTLS comprises a heavy chain CDRI, UBR2, and PR3 and a light chain CDRI1,
CDR2, CDR3 from Table 3.
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061021 CDRs are defined by a variety of methods/svstems by those skilled i the art. These systems
and/or definitions have been developed and refined over a number of years and include Kabat, Chothia,
IMGT, AbM, and “contact.” The Kabat definition is based on sequence varnability and generally 1s the
most commonly used. The Chothia definition is based on the location of the structural loop regions. The
IMGT system is based on sequence variability and location within the structure of the variable domam.
The AbM definition is a compromise between Kabat and Chothia. The “Contact” definition 1s based on
analyses of the available antibody crystal structures. An Exemplary system, as included in Tables 1-3, 1s
a combination of Kabat and Chothia. A comparison of these various definitions and numbering systems
is shown below. These are also depicted in Fig. 1 which shows vanable region sequence alignments of

exemplary antibodies.

Exemplary IMGT Kabat AbM Chotlua Contact
HC CBR1 26-35 27-38 31-35 26-35 26-32 30-35
HC CBR2 30-65 56-65 50-63 50-38 53-55 47-58
HC CBR3 95-102 105-117 95-102 93-102 96-101 93-101
LC CDRI 24-34 27-38 24-34 24-34 26-32 30-36
LC CDR2 50-56 56-65 50-56 50-56 50-52 46-55
LC CDR3 89-97 105-117 89-97 89-97 91-96 89-96

{86103} In some embodiments, an antibody that specifically binds ANGPTLS comprises {a} a heavy
chain CDRI from Table 1, a heavy chain CDR2 from Table |, and a heavy chain CDR3 from Table 1;
and/or (b} a light chain CDR1 from Tablc 1, a light chain CDRZ from Table 1, and a hight chain CDR3
from Table 1.

{00184} In some embodiments, an antibody that specifically binds ANGPTLS comprises a heavy chain
CDRI comprising SEQ ID NOs: 11, 12, 13, 14, or 15; a heavy chain CDR2 compusing SEQ 1D NOs: 16,
17, 18, 19, or 20; and a heavy chain CDR3 compnsing SEQ 1D NOs:21, 22, 23, or 24, In some
embodiments, an anti-ANGPTLS antibody further comprises a hight chain CDRI comprnising SEQ [D
NOe:25, 26, 27, or 28; a light chain CDR2 comprising SEQ ID NQOs:29, 30, or 31; and a light chain
CDR3 comprising SE 1D NGs:32, 33, or 34, In some embodiments, an anti-ANGPTLS aatibody
comprises a light chain CDR1 comprising SEQ 1D NOs:25, 26, 27, or 28; a light chain CDR2 comprising
SEQ D NOGs:29, 30, or 31, and a light chain CDR3 comprising SEQ 1D NOe:32, 33, or 34, In some
embodiments, an anti-ANGPTLS antibody comprises a heavy chain CDRI comprising SEQ ID NOs: 11,
12, 13, 14, or 15; a heavy chain CDR2 comprising SEQ 1D NOs: 16, 17, 18, 19, or 20; a heavy chain
CDR3 comprising SEQ 1D NGs:21, 22, 23, or 24; a light chain CDR1 comprising SEQ 1D NUs 23, 26,
27, or 28; a light chain CDR2 comprising SEQ 1D NQOs:29, 30, or 31; and a light chain CDR3 comprising
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SEQ D N(Ga:32, 33, or 34, In some embodiments, an anti-ANGPTLS antibody comprises a heavy chain
CDR1 comprising SEQ 1D NG:11; a heavy chain CDR2 comprising SE(} 1D NO:16; a heavy chain
CDR3 comprising SEQ ID NG:21; a light chain CDR1 compunsing SEQ 1D NO:25; a light cham CDR2
comprising SEQ 1D NO:29; and a light chain CDR3 comprising SEQ 1D NO:32. In some embodiments,
an anti-ANGPTLS antibody comprises a heavy chain CDRI comprising SEQ ID NO:13; a heavy chain
CDR2 comprising SEQ 1D NO:16; a heavy chain CDR3 comprising SEQ 1D NG:21; a light chain CDR1
comprising SEQ 1D NG:25: a light chain CDR2 comprising SEQ ID NO:29; and a light chain CDR3
comprising SEQ 1D NG:32.

[B6105] In some embodiments, an antibody that specifically binds ANGPTLS8 comprises: {a) a heavy
chain CDR1 comprising SEQ ID NOs: 11, 12, 13, 14, 15, or a vartant thereof comprising 1, 2, 3, or 4
amino acid substitutions; a heavy chain UDR2 comprising SEQ 1D NOs:16, 17, 18, 19, 20, ora variant
thercof comprising 1, 2, 3, or 4 amino acid substitutions; a heavy chain CDR3 comprising SEQ D
NOs:21, 22,23, 24, or a variant thereof comprising 1, 2, 3, or 4 amuno acid substitutions; a light chain
CDR1I comprising SEG 1D NOs:23, 26, 27, 28, or a vanant thereof comprising 1, 2, 3, or 4 anuno acid
substitutions; a hght chain CDRZ comprising SEQ 1D NOe:29, 30, 31, or a varnang thereof comprising 1,
2,3, or 4 amino acid substitutions; and a light chain CDR3 comprising SEQ 1D NOs:32,33, 34, 0ra
variant thereof comprising 1, 2, 3, or 4 amino acid substitutions. In some embodiments, the amino acid
substitutions are conservative substitutions. In some embodiments, the substitutions are made as part of a
humanization process. In some embodiments, the substitutions are made as part of a germiine
humanization process. In some embodiments, the substitutions are made as part of an affinity maturation
process. In some embodiments, the substitutions are made as part of an optimization process.

{86166} In some embodiments, an antibody that specifically binds ANGPTLS comprises {a} a heavy
chain COR1 from Table 2, a heavy chain CDR2 from Table 2, and a heavy chain CDR3 from Table 2;
and/or (b} a light chain CDR1 from Table 2, a light chain CDRZ from Table 2, and a light cham CDR3
from Table 2.

{30197} In some embodiments, an antibody that specifically binds ANGPTLS comprises a heavy chain
CDRI comprising SEQ ID NOs:11, 12, 13, 14, or 15; a heavy chain CDRZ comprising SEQ 1D NGs:37,
17, 18, 19, or 20; and a heavy chain CDR3 compnsing SEQ 1D NGs:38, 39, 68, or 6%, In some
embodiments, an anti-ANGPTLS antibody further compnises a light chain CDR1 comprising SEQ [D
NO:25, 26, 27, or 40; a hight chain CDR2 comprising SEQ 1D NUs:29, 30, or 31; and a light chain
CDR3 comprising SEQ ID NOs:41, 42, 0r 43, In some embodiments, an anti-ANGPTLR antibody
comprises a light chain CDR1I comprising SEQ 1D NOs:25, 26, 27, or 40; a light chain CDR2 comprising
SEQ H3 NOs:29, 30, or 31; and a light chain CDR3 comprising SEQ 1D NOs:41, 42, or 43, In some
embodiments, an anti-ANGPTLR antibody comprises a heavy chain CDRI comprising SEQ ID NOs: 11,
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12, 13, 14, or 15; a heavy chain CDR2 comprising SEQ 1D NOs:37, 17, 18, 19, or 20; a heavy chain
CDR3 comprising SEQ 1D NOs:38, 39, 68, or 69; a light chain CDRI1 comprising SEQ 1D N(Os:235, 26,
27, or 40; a light chain CBRZ comprising SEQ 1D NOs:29, 30, or 31; and a light chain CDR3 comprising
SEQ H NOs:41, 42, or 43, In some embodiments, an anti-ANGPTLE antibody compnises a heavy chain
CDRI1 comprising SEQ 1D NO:11; a heavy chain CDR2 comprising SEQ 1D NG:37; aheavy chain
CDR3 comprising SEQ 1D NO:38; a light chain CDRI comprising SEQ 1D NO:25; a hight chain CDR2
comprising SEQ 1D NO:29; and a light chain CDR3 comprising SEQ 1D NG:41. In some embodiments,
an anti-ANGPTLS antibody comprises a heavy chain CDRI1 comprising SEQ 1D NO:13; a heavy chain
CDR2 comprising SEQ ID NG:37; a heavy chain CDR3 comprising SEQ 1D NO:38; a light chain CDR1
comprising SEQ ID NO:23; a light cham CDR2 compnsing SEQ 1D NO:29; and a light chain CDR3
comprising SEQ [D NG:41.

{06108} In some embodiments, an antibody that specifically binds ANGPTLE comprises: {a) a heavy
chain COR1 compnsing SEQ [D NOs: 11, 12, 13, 14, 15, or a vanant thereof comprising 1, 2, 3, or 4
aming acid substitutions; a heavy chain CDRZ comprising SEQ ID NQs:37, 17, 18, 19, 20, or a variant
thereof comprising 1, 2, 3, or 4 amino acid substitutions; a heavy chain CDR3 comprising SEQ D
NOs:38, 39, 68, 69, or a variant thereof comprisimg 1, 2, 3, or 4 amino acid substitutions; a light chain
CDRI1 comprising SEQ 1D NGs:25, 26, 27, 40, or a vanant thereof comprising 1, 2, 3, or 4 amino acid
substitutions; a light chain CDR2 comprising SEQ 1D NOa:29, 30, 31, or a variant thereof comprising 1,
2, 3, or 4 amino acid substitutions; and a light chain CDR3 comprising SEQ ID NQOs:41, 42,43, ora
variant thereof comprising 1, 2, 3, or 4 amino acid substitutions. In some embodiments, the amino acid
substitutions are conservative substitutions. In some embodiments, the substitutions are made as partof a
humanization process. In some embodiments, the substitutions are made as part of a germiine
humanization process. In some embodiments, the substitutions are made as part of an affinity maturation
process. In some embodiments, the substitutions are made as part of an optimization process.

[66109] In some embodiments, an antibody that specifically binds ANGPTLS comprises {a) a heavy
chain CDRI from Table 3, a heavy chain CDR2 from Table 3, and a heavv chamm CDR3 from Table 3;
and/or (b} a ight chain CDR1 from Table 3, a light chain CDR?2 from Table 3, and a light chamn CDR3
from Table 3.

{00110}  In some embodiments, an antibody that specifically binds ANGPTLE comprises a heavy chain
CDRY comprising SEQ 1D NOs: 11, 12, 13, 14, or 15; a heavy chain CDR2 comprising SEQ 1D NOs:46,
17, 18, 47, or 20; and a heavy chain CDR3 comprising SEQ 1D NOs:48, 49, 50, 51, In some
cembodiments, an anti-ANGPTLS antibody further comprises a light chain CDRI compnsing SEQ 1D
NOs:32, 53, 54, or 55; a light chain CDRZ comprising SEQ 13 NOs:29, 30, or 31; and a light chain
CDR3 comprising SEQ ID NGs:41, 42, or 43, In some embodiments, an anti-ANGPTLS antibody
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comprises a light chain CDR1 comprising SEQ 1D NOg:32, 53, 54, or 55, a light chain CBR2 comprising
SEQ 1D NGs:29, 30, or 31; and a light chain CDR3 comprising SEQ 1D NOs:41, 42, or 43, In some
embodiments, an anti-ANGPTLE antibody comprises a heavy chain CDR1I comprising SEQ 1D NOs: 11,
12, 13, 14, or 15; a heavy chain CDR2 comprising SEQ 1D NUs:46, 17, 18, 47, or 20; a heavy chain
CDR3 comprising SEQ 1D NOs:48, 49, 50, or 51; a hght chain CDRI comprising SEQ 1D NOs:52, 53,
54, or 55; a light chain CDR2 comprising SEQ 1D NOs:29, 30, or 31; and a light chain CDR3 comprising
SEQ I3 NOs:41, 42, or 43. In some embodiments, an anti-ANGPTLS antibody comprises a heavy chain
CDRI1 comprising SEQ 1D NG: 11 a heavy chain CDRZ comprising SEQ 1D NO:46; a heavy chain
CDR3 comprising SEQ ID NG:48; a hight chain CDRI comprising SEQ 1D NO:52; a light chain CDR2
comprising SEQ ID NO:29; and a ight chain CDR3 comprising SEQ ID NG:41. In some embodiments,
an anti-ANGPTLS antibody comprises a heavy chain CORI1 comprising SEQ 1D NO:13; a heavy chain
CDRZ comprising SEQ 1D NG:46; a heavy chain CDR3 comprising SEQ 1D NO:48; a light chain CDR1
comprismg SEQ D NO:52; a light cham CDR2 compnsing SEQ ID NO:29; and a light chain CDR3
comprising SEQ (D NG:41.

{86111} In some embodiments, an antibody that specifically binds ANGPTLS comprises: {a} a heavy
chain CDRI comprsing SEQ 1D NOs: 11, 12, 13, 14, 15, or a varant thercof comprising 1, 2, 3, or 4
aming acid substitutions; a heavy chain CDRZ comprising SEQ 1D NOs:46, 17, 18, 47, 20, or a variant
thereof comprising 1, 2, 3, or 4 amino acid substitutions; a heavy chain CDR3 comprising SEQ ID
NQOs:48, 49, 50, 51, or a variant thereof comprising 1, 2, 3, or 4 aming acid substitutions; a light chain
CDRI comprising SEQ 1D NOs:52, 53, 54, 55, or a vanant thereof comprising 1, 2, 3, or 4 aming acid
substitutions; a light chain CDR2 comprising SEQ 1D NOs:29, 30, 31, or a variant thereof comprising 1,
2, 3, or 4 amino acid substitutions; and a light chain CDR3 comprising SEQ D NOs:41, 42,43, ora
variant thereof comprising 1, 2, 3, or 4 amino acid substitutions. In some embodiments, the amino acid
substitutions are conservative substitutions. In some embodiments, the substitutions are made as part of a
humanization process. In some embodiments, the substitutions are made as part of a germline
humanization process. In some embodiments, the substitutions are made as part of an affinity maturation
process. In some embodiments, the substitutions are made as part of an opfimization process.

106112]  In some embodiments, the antibody or antigen-binding fragment thercof comprising the UDRs
described berein further comprises (a) a heavy chain FR1, a heavy chain FR2, a heavy chain FR3, and a
heavy chain FR4; and/or (b) a light chain FR1, a light chain FR2, a light chain FR3, and a hight chain
FR4.

{86113} Sequence alignments of the heavy chain variable regions and the light chain vanable regions of
the exemplary antibodies described herein were prepared and arc shown in Fig. 1. In some embodiments,

an anti-ANGPTLE antibody comprises a heavy chain CDRI comprising GYTFTDYTHH (SEQ [D
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NG:11); a heavy cham CDR2 comprising WFYPGSDNIKX NXGKFXGD, wherem Xiis Yor F, Xpis A
or E and X3 is K or R (S§EQ ID NO:58); a heavy chain UDR3 comprising HEAX2GXGYDVAWEFAX,,
wherein XyisForY, XpisSor Y, Xsis Y or V, and Xais Y or N (8E(Q 1D NG:59); a light chain CDR1
comprising X SSQSLVHSNGNTXLLH, wherein X5 1s RorSand Xois Y or F (SEQ 1D NO:60); a light
chain CDRZ comprising TVSNRFS (SEQ [D N(G:29); and a light chamn CDR3 comprsing
SQXGTHEPY'T, wherein Xy 18 T or 5 (SEQ 1D NO:61).

{06114} In some embodiments, an antibody that specifically binds ANGPTLE comprises a heavy
chain variable region having at [cast about 80% sequence identity to SEQ 1D NO:35, SEQ (D NG44, or
SEQ 1D NO:36 and/or a light chain vanable region having at least 30% sequence identity to SEQ ID
NG:36, SEQ ID NG:45, or SEQ I NO:57. In some embodiments, an anti-ANGPTLE antibody
comprises a heavy chain varable region having at least about 85%, at least about 90%, at least about
95%, at least about 97%, or at least about 99% sequence identity to SEQ 1D NO:35. In some
embodiments, an anti-ANGPTLE antibody comprises a heavy chain vanable region having at least about
85%, at least about 90%, at least about 95%, at least about 97%, or at least about 99% sequence identity
to SEQ ID NO:44. In some embodiments, an anti-ANGPTLS antibody comprises a heavy chain variable
region having at least about 85%, at least about 90%, at least about 95%, at least about 97%, or at least
about 99% scquence identity to SEQ 1D NU:56. In some embodiments, an anti-ANGPTLR antibody
comprises a light chain varable region having at least about 85%, at least about 90%, at least about 95%,
at least about 97%, or at least about 99% sequence identity to SEQ ID NO:36. In some embodiments, an
anti-ANGPTLS antibody compiises a light chain variable region having at least about 85%, at least about
50%, at lcast about 95%, at least about 97%, or at least about 99% sequence identity to SEQ 1D NO:45.
In some embodiments, an anti~-ANGPTLE antibody comprises a light chain variable region having at least
about 83%, at least about 90%, at least about 93%, at least about 97%, or at least about 99% sequence
identity to SEQ 1D NG:57. In some embodiments, an anti-ANGPTLS antibody comprises a heavy chain
variable region having at least about 95% sequence identity to SEQ D NG:35, SEQ 1D NO:44, or SEQ
1D NG:56 and/or a hight chain vanable region having at least about 953% sequence identity to SEQ ID
NG:36, SEQ ID NG:45, or SEQ 1D NO:57. In some embodiments, an anti-ANGPTLE antibody
comprises a heavy chain variable region comprising SEQ 1D NO:35, SEQ 1D NG44, or SEQ ID NG:56
and/or a light chain varniable region comprising SEQ 1D NO:36, SEQ 1D NG4S, or SEQ 1D NO:5T. In
some cmbodiments, an anti-ANGPTLS antibody comprises a heavy chain vanable region comprsing
SEQ B NO:335, SEQ ID NG44, or SEQ 1D N(O:536 and a light chain variable region comprising SEQ 1D
NG:36, SEQ IDNO:45, or SEQ 1D NG:S7. In some embodiments, an anti-ANGPTLS antibody
comprises a heavy chain variable region consisting essentially of SEQ 1D NO:35, SEQ 1D NG44, or SEQ
1D NO:56 and a light chain variable region consisting essentially of SEQ 1D NG:36, SEQ ID NO:45, or

31



WO 2019/094533 PCT/US2018/059734

SEQ ID NG:57. In some embodiments, an anti~-ANGPTLS antibody comprises a heavy chain variable
region consisting of SEQ 1D NO:35, SEQ ID NG44, or SEQ 1D NO:56 and a light chain variable region
consisting of SEQ ID NQO:36, SEQ ID NO:45, or SEQ 1D NG:57. In some embodiments, an anti-
ANGPTLS antibody comprises a heavy chain variable region comprising SEQ 1 NO:35 and a light
chain variable region comprising SEQ 1D NO:36. In some embodiments, an anti-ANGPTLR antibody
comprises a heavy chain variable region comprising SEQ ID NO:44 and a light chain variable region
comprising SEQ 1D NG:45 In some embodiments, an anti-ANGPTLE antibody compnses a heavy chain
variable region comprising SEQ 1D NG:56 and a light chain vanable region comprising SEQ 1D NO:37.
[66115] In some embodiments, an antibody that specifically binds ANGPTLS comprises a humanized
version or humanized variant of any one of the antibodies described herein. In some embodiments, an
antibody is a humanized antibody comprising {a} a heavy chain CDR1 from Table §, a heavy chain CDR2
from Table 1, and a heavy chain CDR3 from Table 1; and/or (b} a light chain CDRI from Table 1, a light
chain CDR2 from Table 1, and a light chain CDR3 from Table §. In some embodiments, an antibodv is a
humanized antibody comprising {(a} a heavy chain CDR1 from Table 2, a heavy chain CDR2 from Table
2, and a heavy chain CBR3 from Table 2: and/or (b) a light chain CBR1 from Table 2, a light chain
CDR2 from Table 2, and a light chamn CDBR3 from Table 2. In some embodiments, an antibody is a
bumanized antibody comprising (a} a beavv chain CDRI from Table 3, a heavy chain CDRZ from Table
3, and a heavy chain CDR3 from Table 3; and/or (b) a hight chain CDR1I from Table 3, a light cham
CDR2 from Table 3, and a light chain CDR3 from Table 3.

[66116] In some embodiments, an anti-ANGPTLE antibody comprises a heavy chain variable region
having at lcast about 80% sequence identity to SEQ 1D NO:62 and a light chain variable region having at
least about 80% sequence identity to SEQ 1D NO:63. In some embodiments, an anti-ANGPTLE antibody
comprises a heavy chain variable region having at least about 85%, at least about 90%, at least about
95%, at least about 96%, at least about 97%, at keast about 98%. at least about 99% sequence identity to
SEQ H3 NO:62 and a hight chain vanable region having at least about 85%, at least about 90%, at least
about 95%, at least about 96%, at least about 97%, at least about 98%, at least about 99% sequence
identity to SEQ 1D NO:63. In some embodiments, an anti-ANGPTLS antibody comprises a heavy chamn
variable region comprising SEQ [D NO:62 and a light chain variable region compusing SEQ 1D NO:63.
In some embodiments, an anti-ANGPTLS antibody comprises a heavy chain comprising SEQ 1D NG:64
and a light chain compnsing SEQ ID N(:63.

{80117}  Provided herein are antibodies that compete with one or more of the antibodies or antigen-
binding fragments thercof described herein for binding to human ANGPTLS. In some embodiments, an
antibody binds the same cpitope as one of the antibodics described herein. In some embodiments, an

antibody binds an epitope overlapping with an epitope bound by one of the antibodies deseribed herein.
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Antibodics and antigen-binding fragments that compete with or bind to the same epitope as the antibodies
described herein are expected to show simular functional propertics.

[66118] The antibodies described hergin and antigen-binding fragments thereof include those
comprising one, two, three, four, five, and/or six of the CDRs provided in Tables 1-3. The antibodics
described herein and antigen-binding fragments include those comprising a heavy cham variable region
and/or a light chain vaniable region provided mn Tables 1-3. As a specific but non-limiting ecxample,
antibodies provided herein include those that compete with an antibody comprising: {a} ong, two, three,
four, five, or all six of the CDRs provided in Tables 1-3; (b} a beavy chain variable region and a hight
chain variable region selected from those provided in Tables 1-3; or (¢} two light chains and two heavy

chains comprising a heavy chain variable region and a light chain vanable region as provided in Tables -

3

{00119}  In some embodiments, an antibody or antigen-binding fragment thereof competes for binding to
ANGPTLS with an anti-ANGPTLS antibody described herein. In some embodiments, an antibody or
antigen-binding fragment thercof competes for binding to ANGPTLE with a reference antibody, wherein
the reference antibody comprises: {a) comprises a heavy chain CDR1 comprising GYTFTDY THH (SEQ
1D NO:11); a beavy chain CDR2 comprising WEYPGSDNUIKXNXGKFXGD, wherein X is Y or F, Xz is
A or E and X518 K or R (SEQ D NO:58); and a heavy chain CDR3 comprising

HEAX OXGYDBVAWFAX  wheretn X s For Y, XomsSorY, Xsis Yor V, and Xq1s Y or N(SEQ ID
NG:59); and/or (b} a light chain CDR1I comprising XiSSQSLYHSNGNTXGEH, wherein X is R or S and
Xz i8Y or F (SEQ ID NO:60); a light chain UDR2 comprising TVSNRFS (SEQ 1D N{O:29); and a light
chain COR3 comprising SQX(THFPYT, wherein X 158 Tor 5 (SEQ ID NO:61). In some embodiments,
an antibody or antigen-binding fragment thereof competes for binding to ANGPTLS with a reference
antibody, wherein the reference antibody comprises a heavy chain CDRI comprising SEQ ID NOs: 11,
12, 13, 14, or 15; a heavy chain CDRZ comprising SEQ 1D NQOg:16, 17, 18, 19, or 20; a heavy chain
CDR3 comprising SEQ 1D NGs:21, 22, 23, or 24; a light chain CDR1 comprising SEQ H3 NOs:25, 26,
27, or 28; a ight chain CDR2 comprising SEQ 1D NOs:29, 30, or 31; and a light cham CDR3 comprising
SEQ D NGa:32, 33, or 34, In some embodiments, an antibody or antigen-binding fragment thereof
competes for binding to ANGPTLE with a reference antibody, wherein the reference antibody comprises
a heavy cham CDRI comprising SEQ 1D NOs: 11, 12, 13, 14, or 15; a heavy cham CDRZ comprising
SEQ ID NOs:37, 17, 18, 19, or 20; a heavy chain CDR3 comprismg SEQ 1D NOs:38, 39, 68, 0or 69; a
hight chain CDRI compnsing SEQ 1D NOs:25, 26, 27, or 40; a light chain CDR2 comprising SEQ ID
NGs:29, 30, or 31; and a light chain CDR3 comprising SEQ 1D NOs:41, 42, or 43, In some
crabodiments, an antibody or antigen-binding fragment thereof competes for binding to ANGPTLR with a

reference antibody, wherein the reference antibody comprises a heavy chain CDR1 comprising SEQ ID
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NQOs: 11, 12, 13, 14, or 15; a heavy chain CORZ compnsing SEQ 1D NOs:46, 17, 18, 47, or 20; a heavy
chain CDR3 comprising SEQ ID NOs:48, 49, 50, or 51; a light chaim CDRI compusing SHQ 1D NQOs:52,
53, 54, or 55; a light chain CDR2 comprising SEQ ID NOs:29, 30, or 31; and a light chain CDR3
comprising SEQ 1D NOs:41, 42, or 43

{86128} In some embodiments, an antibody or antigen-binding fragment thereof competes for binding to
ANGPTLS with a reference antibody, wherein the reference antibody comprises (a} a heavy chain
variable region comprising SEQ 1D NO:35, 44, 56, or 62; and (b} a light chain variable region comprising
SEQ 1D NO:36, 45, 57, or 63, In some embodiments, an antibody competes for specific binding to
ANGPTLSR with a reference antibody, wherein the reference antibody comprises a heavy chain variabie
region comprising SEQ ID NQ:33 and a light chain variable region comprising SEQ 1D NG:36. In some
embodiments, an antibody competes for specific binding to ANGPTLR with a reference antibody,
wherein the reference antibody comprises a heavy chain variable region comprising SEQ ID NG44 and a
light chain vanable region comprising SEQ 1D NGO:45. In some emmbodiments, an antibody competes for
specific binding to ANGPTLS with a reference antibody, wherein the reference antibody comprises a
heavy chain variable region compnsing SEQ 1D NG:56 and a light chain variable region comprising SEQ
1D NO:57. Insome embodiments, an antibodv competes for specific binding to ANGPTLS with a
reference antibody, wherein the reference antibody comprises a heavy chain variable region comprising
SEQ D NO:62 and a hight chain vanable region comprising SEQ ID NG:63.

[08121] In some embodiments, the ANGPTLE-binding agents described herein comprise antibodies
{e.g.. full-length antibodics or antigen-binding fragments thereof) in which at least one or more of the
constant regions has been modified or deleted. In some embodiments, the antibodics may comprise
modifications {o one or more of the three heavy chain constant regions (CH1, CHZ or CH3) and/or to the
Light chain constant region (CL). In some embodiments, the heavy chain constant region of the modified
antibodics comprises at least one human constant region. In some embodiments, the heavy chain constant
region of the modified antibodies comprises more than one human constant region. fn some
embodiments, modifications to the constant region comprise additions, deletions, or substitutions of one
or more aming acids in one or more regions. In some embodiments, gne or morg regions are partially or
entirely deleted from the constant regions of the modified antibodies. In some embodiments, the entire
CHZ2 domain has been removed from an antibody (ACHZ constructs). In some embodiments, a deleted
constant region 1s replaced by a short amino acid spacer that provides some of the molecular fiexability
typically mmparted by the absent constant region. In some embodiments, a modified antibody comprises a
CH3 domain directly fused to the hinge region of the antibody. In some embodiments, a modified
antibody compriscs a peptide spacer tnserted between the hinge region and moditied CH2 and/or CH3

domains.
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[061221 It 1s known in the art that the constant region(s} of an antibody mediates several effector
functions. For example, binding of the {1 component of complement to the Fe region of 1gG or IgM
antibodies (bound to antigen} activates the complement sysiem. Activation of complement 13 important in
the opsonization and lvsis of ccll pathogens. The activation of complement also stimulates the
mflammatory response and can be imvolved m autoimmune hypersensitivity. In addition, the Fe region of
an antibody can bind a cell expressing a Fe receptor (FeR}3. There are a number of Fo receptors which are
specific for different classes of antibody, inchuding IgG {(gamma receptors), IgE {(epsilon receptors), IgA
{(alpha receptors) and IgM (mu receptors). Binding of antibody 1o Fc receptors on cell surfaces triggers a
number of important and diverse biclogical responses mcluding engulfment and destruction of antibody-
coated particles, clearance of immune complexes, lvsis of antibody-coated target cells by killer cells
{called antibody-dependent cell cytotoxicity or ADCC), release of inflammatory mediators, placental
transter, and control of tmmunoglobulin production.

{86123} In some embodiments, the modified antibodies provide for altered effector fimetions that, in
turn, affect the biglogical profile of the adnunistered antibody. For example, in some embodiments, the
deletion or inactivation (through point suutations or other means) of a constant region may reduce Fo
receptor binding of the circulating modified antibody. in some embodiments, the constant region
maodifications increase the serum half-lifc of the antibody. In some embodiments, the constant region
modifications reduce the serum half-hife of the antibody. In some embodiments, the constant region
modifications decrease or remove ADCC and/or complement dependent cvtotoxicity (CBC) of the
antibody. For example. specific amino acid substitutions in a human IgG1 Fc region with corresponding
12G2 or 5G4 residues may reduce effector functions {¢.g., ADCC and CDC) in the modified antibody.
Thus, n some embodiments, an antibody does not have one or more eftector functions. In some
embodiments, the antibody has no ADCC activity and/or no CBC activity. In some embodiments, the
antibody does not bind an Fe receptor and/or complement factors. In some embodiments, the antibody
has no effector function{s}. In some embodiments, the constant region is modified to eliminate disulfide
hinkages or oligosaccharide moieties. In some embodiments, the constant region is modified to
add/substitute one or more amme acids to provide, for example, one or more cytotoxin or carbohydrate
attachment sites.

{00124] Modifications to the constant region of antibodics described herein may be made using well
known biochemical or molecular enginecering techniques. In some embodiments, antibody vanants can be
prepared by introducing appropriate nucleotide changes into the encoding DNA | and/or by synthesis of
the desired antibody or polypeptide. In this respect it may be possible to disrupt the activity or effector
function provided by a specific sequence or region while substantially maintaining the structure, binding

activity, and other desired charactenstics of the modified antibody.
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[03125] The present disclosure further embraces additional variants and equivalents that are
substantially homologous to the recombinant, monoclonal, chimeric, humanized, and human antibodies,
or antibody fragments thereof, described herein. In some embodiments, it may be desirable to tmprove
the binding affinity of the anttbody. {n some embodiments, i may be desirable to modulate other
biological properties of the antibody, including but not hmited to, specificity, thermostability, expression
level, effector function{s), glycosvlation, immunogenicity, or solubility. Those skilled in the art will
appreciate that aming acid changes may alter post-transiational processes of an antibody, such as
changing the number or position of glyveosylation sites or altering membrane anchoring characteristics.
[B8126] Vanations may be a substitution, deletion, or nsertion of one or more nucleotides encoding the
antibody or polypeptide that results in a change 1n the amimno acid sequence as compared with the native
antibody or polvpeptide sequence. Amino acid substitutions can be the result of replacing one amino acid
with another amino acid having similar structural and/or chemical properties, such as the replacement of a
leucme with a serine, e.g., conservative amino acid replacements. Insertions or deletions may optionally
be i the range of about 1 to 5 amino acids. In some embodiments, the substitution, deletion, or insertion
mchudes fess than 25 amino acid substitutions, Iess than 20 aming acid substitutions, less than 15 aming
acid substitutions, less than 10 anuno acid substitutions, less than 5 amino acid substitutions, less than 4
amino acid substitutions, less than 3 anmuno acid substitutions, or less than 2 amino acid substitutions
relative 1o the parent molecule. Varations in the amino acid sequence that are biologically useful and/or
relevant may be determined by systematically making insertions, deletions, or substitutions in the
sequenae and testing the resulting variant proteins for activity as compared to the parental protein.
166127} In some embodiments, variants may include addition of amino acid residues at the amino-
and/or carboxyl-termunal end of the antibody or polypeptide. The length of additional amino acids
residues may range from one residue to a hundred or more residues. In some embodiments, a variant
comprises an N-terminal methionyl residue. In some embodiments, the variant comprises an additional
polypeptide/protein, 1.¢., a fusion protein. In some embodiments, a variant is engineered to be detectable
and may comprise a detectable label and/or protein {e.g., an enzyme).

[06128] In some embodiments, a cysteing residue not involved in maintaining the proper conformation
of an antibody may be substituted or deleted to modulate the antibody’s characteristics, ¢.g., to improve
oxidative stability and/or prevent aberrant disulfide crosslinking. Conversely, in some embodiments, one
or more cysieine residues may be added to create disulfide bond(s) to improve stability.

{86129 In some embodiments, an antibody of the present disclosure 1s “deimmunized.” The
deimmunization of antibodics generally consists. of introducing specific amino acid motations {e.g.,
substitutions, delctions, additions) to remove T-cell epitopes without significantly reducing the binding

affinity or other desired activities of the antibody.
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{33138} The vanant antibodies or polypeptides described herein may be generated using methods
known in the art, including but not limited to, site-directed nntagenesis, alanine scanning mutagenesis,
and PCR mutagenesis,

{06131} In some embodiments, binding agents described herein are chemically modified. In some
embodiments, the binding agents are antibodies that have been chemically modified by glveosylation,
acetylation, pegylation, phosphorvlation, amidation, derivatization by known protecting/blocking groups,
proteolytic cleavage, and/or linkage to a cellular higand or other protein. Any of numerous chemical
modifications may be carried out by known technigues.

[B03132] TThe present disclosure encompasses binding agents builf upon non~immunoglobulin backbones,
wherein the agents bind to the same epitope or essentially the same epitope as an anti-ANGPTLE
antibody disclosed herein. In some embodiments, a non-immmunoglobulin-based binding agent is an agent
that competes with an anti-ANGPTLS antibody described herein in a competitive binding assav. fn some
embodiments, alternative binding agents comprise a scaffold protein. Generally, scaffold proteins can be
assigned to one of three groups based on the architecture of their backbone (1) scaffolds consisting of o-
helices; {2} small scaffolds with fow secondary stractures or an trregular architecture of g-helices and B-
sheets; and (3} scaffolds consisting of predominantly B-shects. Scaffold proteins inchude, but are not
limited to, anticalins, which are based upon the lipocalin scaffold; adnectins, which are based on the 10%
domain of human fibronectin type 3; affibodies, which are based on the B-domain in the Ig-binding
region of Staphviococeus aureus protein A darpins, which are based on ankyrin repeat domain proteins;
fvnomers, which are based on the SH3 domain of the human Fyn protein kinase; affitins, which are based
on Sac7d from Sulfolobus acidocaldarius; affilins, which are based on human y-B-crvstailin or human
ubiquitin; avimers, which are based on the A-domains of membrane receptor proteins; knotting {cysteme
knot mimiproteing), which are based upon a stable 30-amino acid anti-paraliel B-strand protein fold; and
Kunitz domain inhibitor scaffolds, which are based upon a structure that contains three disulfide bonds
and three loops. In some crbodiments, an ANGPTL8-binding agent comprises an engineered scaffold
protein comprising one or more CDRs as shown in Tables [-3.

{00133} Generally speaking, antigen-antibody mteractions are non-covalent and reversible, formed by a
combination of hvdrogen bonds, hvdrophobic interactions, electrostatic and van der Waals forces. When
describing the strength of an antigen-antibody complex, atfinity and/or avidity are usuallv mentioned.
The binding of an antibody fo 1ts antigen 13 a reversible process. and the affinity of the binding is typically
reported as an eqoilibrium dissociation constant (Kp}. Kp is the ratio of an antibody dissociation rate
(ko) (how quickly it dissociates from ity antigen} to the antibody association rate (ko) thow guickly it
binds to its antigen). In some embodiments, Ky values are determined by measuring the kon and Ko rates

of a specific antibody/antigen interaction and then using a ratio of these valucs to calenlate the Kp value.
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Kp values may be used to evaluate and rank order the strength of individual antibody/antigen interactions.
The lower the Kp of an antibody, the higher the affinity of the antibody for its target. Avidity gives a
measure of the overall strength of an antibody-antigen complex. It is dependent on three major
parameters: (i) affinity of the antibody for the epitope, (1) valency of both the antibody and antigen, and
{i11) structural arrangement of the parts that interact.

{86134} In some embodiments, an ANGPTLE-binding agent {¢ g, an antibody) binds ANGPTLS with a
dissociation constant (Kp) of about 1 pM or less, about 100 nM or less, about 40 oM or less, about 20 nM
ot less, about 10 oM or less, about 1 nM or less, about 0.1 nM or less, 50 pM or less, 10 pM or less, or |
pM orless. In some embodiments, an ANGPTLS8-binding agent binds ANGPTLS with a Kp of about 20
nb or less. In some embodiments, an ANGPTLS-binding agent binds ANGPTLS with a Kp of abowut 10
nh or less. In some embodiments, an ANGPTLS-binding agent binds ANGPTLS with a Kp of about |
nht or less. In some cmbodiments, an ANGPTLE-binding agent binds ANGPTLE with a Kp of about 0.5
nM or less. In some embodiments, an ANGPTLES-binding agent binds ANGPTLE with a Kp of about 0.1
oM or less. In some embodiments, an ANGPTLS-binding agent binds ANGPTLE with a Ky of about 50
pM or less. In some embodiments, an ANGPTLS-binding agent binds ANGPTLS with a Kp of about 25
pM or less. In some embodiments, an ANGPTL&-binding agent binds ANGPTLR with a Kp of about 10
pM or less. In some embodiments, an ANGPTLS-binding agent binds ANGPTLS with a Kp of about 1
pM or less. In some embodiments, the dissociation constant of the binding agent {¢.g., an antibody) o
ANGPTLR is the dissociation constant determined using an ANGPTLS fusion protein comprising at least
a portion or antigen-binding fragment of ANGPTLE immobilized on a BIACORE chip. In some
embodiments, the dissociation constant of the binding agent (¢.g., an antibody} to ANGPTLE 1s the
dissociation constant determined using an ANGPTLS peptide (e.g., SE! peptide) immobilized on a

BIACORE chip. In some embodiments, the dissociation constant of the binding agent (e.g., an antibody)

to ANGPTLS is the dissociation constant determined using the binding agent captured by an anti-human
12G antibody on a BIACORE chip and soluble ANGPTLS or a fragment thereof,

[B86135] In some embodiments, the ANGPTLE-binding agent {¢.g., an antibody) binds ANGPTLS with a
half maximal effective concentration (EC50) of about 1 uM or less, about 100 oM or less, about 40 nM or
fess, about 20 nM or less, about 10 nM or less, about 1 8M or less, or about 0.1 M or less. In some
embodiments, an ANGPTLS-binding agent binds to human ANGPTLS with an EC30 of about 1 uM or
fess, about 100 nM or less, about 40 nM or less, about 20 nM or less, about 10 nM or less, about 1 sMor
less, or about 0.1 nM or lgss. In some embodiments, an ANGPTLS-binding agent binds mouse
ANGPTLS and/or human ANGPTLS with an EC50 of about 40 nM or less, about 20 oM or less, about 10

oM or less, about 1 nM or less or about 0.1 oM or less.
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{30136} The binding agents {e.g., antibodies or antigen-binding fragments thereof) described hercin can
be produced by any suitable method known in the art. Such methods range from direct protein synthesis
methods to constructing a DNA sequence encoding polypeptide sequences and expressing those
sequences in a suitable host. In some crubodiments, a DNA sequence is constructed using recombinant
technology by 1solating or synthesizing a DNA sequence encoding a wild-type protein of interest.
Optionally, the sequence can be mutagenized by site-specific mutagenesis to provide functional variants
thereof. In some embodiments, a DNA sequence encoding a polypeptide of interest 1s constructed by
chemical synthesis using an oligonucleotide syvnthesizer. Oligonucleotides can be designed based on the
amino acid sequence of the desired polypeptide and selecting those codons that are favored in the host
cell in which the recombinant polvpeptide of interest will be produced. Standard methods can be apphed
to synthesize a polyaucleotide sequence encoding an isclated polypeptide of interest. For example, a
complcte amine acid sequence can be used to construct a back-translated gene. Further, a DNA oligomer
containing a nucleotide sequence coding for the particular isolated polypeptide can be synthesized. For
example, several small oligonucleotides coding for portions of the desired polypeptide can be synthesized
and then ligated. The individual oligonucleotides typically contain 3’ or 37 overhangs for complementary

assembly.

o

{66137} Once assembled (by synthesis, site-dirccied mutagenesis, or another method), the
polynucieotide sequences encoding a particular polypeptide of interest can be mserted into an expression
vector and operatively linked to an expression control sequence appropriate for expression of the protein
it a desired host. Proper assembly can be confirmed by nucleotide sequencing, restriction ¢nzyme
mapping, and/or expression of a biologically active polvpeptide in a suitable host. As 15 well-known in
the art, in order o obtain high expression levels of a transfected gene in a host, the gene must be
operatively linked to transcriptional and translational expression control sequences that are functional in
the chosen expression host,

{00138] In some emboduments, recombinant expression vectors are used to amphify and express DNA
encoding antibodies, or fragments thercof, agamst human ANGPTLE. For example, recombinant
gxpression vectors can be replicable DNA constructs which have synthetic or cBNA-derived DNA
fragments encoding a polypeptide chain of an ANGPTLE-binding agent, such as an anti-ANGPTLER
antibody, or antigen-binding fragment thercof, operatively linked to suitable transcriptional and/or
translational regulatory elements derived from mammalian, microbial, viral or insect genes. A
transcriptional unit generally comprises an assembly of (1} a genetic element or clements having a
regulatory role mn gene expression, for example, transcriptional promoters or enhancers, (2) a structural or
coding sequence which is transcribed into mENA and translated into protein, and (3) appropriate

transcription and translation imitiation and termination sequences. Regulatory elements can include an
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operator sequence to control transcription. The ability to replicate in a host, asually conferred by an
origin of replication, and a selection gene to facilitate recoguition of transformants can additionally be
mcorporated. DNA regions are “operatively linked” when they arc functionally related to each other. For
example, DNA for a signal peptide (secretory leader) 1s operatively linked to DNA for a polvpeptide if it
15 expressed as a precursor which participates in the secretion of the polvpeptide; a promoter is
operatively linked to a coding sequence if it controls the transeription of the sequence; or a ribosome
binding site is operatively linked to a coding sequence if if is positioned so ag to permit translation. In
some embodiments, structural elements intended for use in yeast expression systems include a leader
sequence enabling extracellular secretion of translated protein by a host cell. In some embodiments, in
situations where recombinant protein is expressed without a leader or transport sequence, a polypeptide
may include an N-terounal methionine residue. This residue can optionally be subsequently cleaved from
the expressed recombinant protein to provide a final product.

{86139} The choice of an expression control sequence and an expression vector generally depends upon
the choice of host. A wide variety of expression host/vector combinations can be employved. Useful
expression veetors for eukaryotic hosts inchude, for example, vectors comprising expression control
sequences from SY40, bovine papilloma virus, adenovirus, and cytomegalovirus, Useful expression
vectors for bacterial hosts include known bacterial plasmids, such as plasmids from E. coli, including
pCRI, pBR322, pMBY and thewr derivatives, and wider host range plasmds, such as M13 and other
flamentous single-stranded DNA phages.

10061408] The ANGPTLS-binding agents (¢.g., antibodies) of the present disclosure can be expressed
from one or more vectors. For example, in some embodiments, a heavy chain polypeptide is expressed by
one vector and a light chain polyvpeptide 1s expressed by a second vector. In some embodiments, a heavy
chain polypeptide and a hight chain polypeptide are expressed by ong vector.

{06141} Switable host cells for expression of an ANGPTLE-binding agent {¢.g., an antibody} or an
ANGPTLS protein or fragment thereof to use as an antigen or immunogen include prokaryotes, veast
cells, insect cells, or higher eukarvotic cells under the control of appropriate promoters. Prokarvotes
mclode gram-negative or gram-positive organisms, for example E. colt or Bacillus. Higher eukaryotic
cells include established cell lines of mammalian origin as described herein. Cell-free translation systems
may also be employed. Appropriate cloning and expression vectors for use with bacterial, fungal, veast,
and mammalian cellular hosts, as well as methods of protein production, mcluding antibody production
are well known in the art.

{06142} Vanous mammalian colture systems may be used to express recombinant polypeptides.
Expression of recombinant proteins in manmualian cells may be desirable because these proteins are

generally correctly folded, appropriately moditied, and biologically functional. Examples of suitable
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mammahan host cell ines mchude, but are not imited to, COS-7 {(monkev kidaey-denved), 1.-929
{murine fibroblast-derived), C127 (murine mammary tumor-derived), 3T3 (murine fibroblast-derived),
CHO (Chinese hamster ovary-derived), Hela (human cervical cancer-derived), BHK (hamster kidney
fibroblast-derived), HEK-293 (human embryonic kidney-derived) cell lines and variants thercof
Mammalian expression vectors can comprise non-transcribed elements such as an origin of replication, a
suitable promoter and enhancer linked to the gene to be expressed, and other 5" or 3’ lanking non-
transcribed sequences, and 5 or 3’ non-translated sequences, such as necessary ribosome binding sites, a
polyadenvlation site, splice donor and acceptor sttes, and transcriptional termiination sequences.

[806143] Expression of recombinant proteins in insect cell culture systems (e.g., baculovirus) also offers
a robust method for producing correctly folded and biclogically functional proteins. Baculovirus systems
for production of heterologous proteins i insect cells are well-known to those of skall in the art.

[00144] 'Thus, the present disclosure provides cells comprising the ANGPTL8-binding agents described
herein. In some embodiments, the cells produce the ANGPTLE-binding agents described herein. In some
embodiments, the cells produce an antibody. In some embodiments, the cells produce an antibody that
binds human ANGPTLE. In some embodiments, the cclls produce an antibody that binds cyno
ANGPTLS. In some embodiments, the cells produce an antibody that binds huraan ANGPTLE and cyno
ANGPTLS. In some embodiments, the cells produce an antibody designated 1ES. In some embodiments,
the cells produce a humanized version of antibody 1ES, veferred to as Hz1ES or HzIES A1, In some
embodiments, the cells produce an antibody designated 1E9. In some embodiments, the cells produce an
antibody designated 1A8. In some embodiments, the cell is a hybridoma cell. In some embodiments, the
cell is a mammalian cell. In some embodiments, the ccll is a prokarvotic cell. In some embodiments, the
cell 18 an eukarvotic cell.

[861458] Protens produced by a host cell can be purified according to any suitable method. Standard
methods include chromatography (c.g., ion exchange, affinity, and sizing column chromatography),
centrifugation, differential solubility, or by any other standard technigque for protein purification. Affinity
tags such as hexa-histidine, maltose binding domain, influenza coat sequence, and glutathiong-S-
transferase can be attached to the protein to allow easy purification by passage over an appropriate
affinity column. Affinity chromatography used for purifving immunoglobulins can include Protein A,
Protein G, and Protein L chromatograpby. Isolated proteins can be physically characterized using such
techmiques as proteolvsis, size exclusion chromatography (SEC), mass spectrometry (MS), nuclear
magnetic resonance (NMR), soelectric focusing (IEF), high performance hiquid chromatography (HPLC),
and x-ray crystaliography. The purity of isclated proteins can be determined using technigues known to
those of skill in the art, including but not limited to, SDS-PAGE, SEC, capillary gel electrophoresis, IEF,

and capillary 1soelectric focusing (cIEF).

41



WO 2019/094533 PCT/US2018/059734

[88146] In some embodiments, supernatants from expression systems which secrete recombinant
protein into culture media are first concentrated using a commercially available protein concentration
filter. for example, an Amicon or Millipore Pellicon ultrafiliration unit. Following the concentration step,
the concentrate can be applied to a suitable purification matrix. In some embodiments, an anion exchange
resin 18 emploved, for example, a matrix or substrate having pendant diethyvlaninoethyl (BEAFE) groups.
The matrices can be acrvlamide, agarose, dextran, cellulose, or other types commonly employed in
protein purification. In some embodiments, a cation exchange step is employed. Suitable cation
cxchangers include various msoluble matrices comprising sulfopropyl! or carboxvmethy! groups. In some
embodiments, a hvdroxvapatite media is emploved, including but not limited to, ceramic hvdroxvapatite
(CHT}. In some embodiments, one or more reverse-phase HPLC steps employing hvdrophobic RP-
HPLC media, e.g.. silica gel having pendant methyl or other aliphatic groups, are emploved to further
purify a recombinant protein (e.g., an ANGPTL-binding agent). Some or all of the foregoing purification
steps, n various combinations, can be employed to provide a homogengous recombimant profein.

180147} Anti-ANGPTLS antibodies of the present disclosure may be analyzed for their
physical/chemical properties and/or biclogical activities by various assays known in the art. In some
crobodiments, an anti-ANGPTLS antibody 1s tested for its ability to bind ANGPTLS. Binding assays
mnchude, but are not linuted to, BIACORE, ELISA, and FACS, In some embodiments, an anti-ANGPTLR
antibody 1s tested for its ability 1o inhibit, reduce, or block ANGPTLSR activity.

[08148] In some embodiments, monoclonal antibodies generated against ANGPTLS are grouped based
upon the epitope each individual antibody recognizes, a process known as “epitope binning.” Generally,
1 cpitope binning antibodies are tested in a pairwise combinatorial manner and antibodics that compete
with each other are grouped together into bins. For example, n a premix binning assay, a first antibody is
inmgebilized on a surface and a premixed solution of the second antibody and antigen 1s flowed over the
immobilized first antibody. In tandem, the target protein is immobilized on a surface and the two
antibodies are flowed over the immobilized antigen and compete to bind. In cach of these techniques,
antibodies that block one another can be identified. A competitive blocking profile 1s created for cach
antibody relative to the others. The blocking results determine which bin each antibody 1s placed .
High-throughput methods of epitope binning are known in the art and allow for screening and
characterization of large numbers of antibodies within a short period of tume. Antibodies that bind similar
epttopes often share a simular function. Conversely, antibodies that bind different epitopes may have
different functional activities.

{00149} Epitope mapping is the process of identifving the binding site, or epitope on a target protein
where an antibody (or other binding agent) binds. A variety of methods are known in the art for mapping

epitopes on target proteins. These methods include mutagenesis, including but not limited to, shotgun
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mutagenesis, site-directed mutagenesis, and alanine scanning; doman or fragment scanning, peptide
scanning {¢.g., pepscan}; display methods (¢ .g., phage display, microbial display, and ribosome/mRNA
display); methods invelving proteolysis and mass spectroscopy; and steuctural determination {e.g., X-ray
crystallography and NMR}.

{86138} In some embodiments, punfied anti~ANGPTLS antibodies are characterized by assays
ncluding, but not himited to, N-ternunal sequencing, amingo acid analysis, high pressure higuid
chromatography {HPLC), mass spectrometry, ion exchange chromatography, and papain digestion.
[B6151] In some embodiments, assays arc provided for identifying anti-ANGPTLS antibodics or
antigen-binding fragments thereof that affect ANGPTLE activity. For example, overexpression of
ANGPTLS has been shown to merease triglycernde levels i viveo models. Thas, m some embodiments,
candidate ANGPTLS-binding agents are screened for their ability to lower, reduce, or block ANGPTLE-
mduced increases in trighveeride levels. Clearance of plasma triglyeerides is primarily mediated by the
activity of hpoprotein lipase (LPL). Studies have suggested that ANGPTLS 13 involved, etther directly or
mdirectly, in regolation of LPL activity. Thus, in some embodiments, candidate ANGPTLE-binding
agents {¢.g., antibodies) are screened for their ability to affect LPL activity (¢.g., enhance or increase LPL
activity).

{00152} The present disclosure also provides conjugates comprising any onc of the anti-ANGPTLS
antibodies described herein. In some embodiments, the antibody is attached to a second molecule. In
some embodiments, the antibody is conjugated to a cytotoxic agent or moicty. In some embodiments, the
antibody is conjugated to a cyvictoxic agent to form an ADC {antibody-drug conjugate). In some
embodiments, the cytotoxic moicty is a chemaotherapeutic agent including, but not limited to,
methotrexate, adrnamycin/doxorubicin, melphalan, mitomyvein C, chlorambucil, duocarmyein,
dauncrubicin, pyrrolobenzodiazepines (PBDs), or other intercalating agents. In some embodiments, the
cytotoxic moigty is a migrotubule inhibitor including, but not linuted to, auristating, maytansinoids {e.g.,
DMI and DM4), and tubulysins. In some embodiments, the cytotoxic moiety is an enzymatically active
toxin of bacterial, fungal, plant, or animal onigin, or fragments thereof, including, but not hmated to,
diphtheria A chain, non-binding active fragments of diphtheria toxin, exctoxm A chain, ricin A chain,
abrin A chain, modeccin A chain, alpha-sarcin, Aleurites fords proteins, dianthin proteins, Phytolaca
americana proteins (PAPL PAPIL, and PAP-8), Momordica charantia inhibitor, curcin, crotin, Sapaonaria
officinalis inhibitor, gelonm, mitogellin, restrictocin, phenomyein, enomycin, and the tricothecenes. In
some embodiments, an antibody 1s conjugated to one or more small molecule toxins, such ag
calicheamicing, maytansinoids, trichothenes, and CC1065. The denvatives of these toxing that retain

cviotoxic activity can also be used.

43



WO 2019/094533 PCT/US2018/059734

[88153]  In some embodiments, the antibody 1s conjugated to a radicisctope to produce a radioconjugate
or a radioconjugated antibody. A variety of radionuclides are available for the production of
radioconjugated antibodies including, but not limited to, *°Y. L, B, 2L M, Pn, *°Rh, " Sm, “'Cu,
“Ga, “Ho, "Ly, %Re. ¥ Re and 1B1.

{86134} Conjugates comprising an antibody may be made using any suitable method known m the art.
In some embodiments, conjugates arc made using a variety of bifunctional protemn-coupling agents such
as N-succinimidyi-3-(Z-pyvridvidithiol) propionate {SPDP), iminothiolane (IT), bifunctional derivatives of
imidoesters (such as dimethyl adipimidate HCH), active esters (such as disuccininudyi suberate),
aldehydes (such as glutaraldehyde), bis-azmido compounds (such as bis(p-azidobenzovl) hexanediamine),
bis-diazoniom derivatives (such as bis-(p-diazontumbenzovl}-cthylenediamine), ditsocyanates {such as
tohiene 2 6-diisocyanate), and bis-active fluorine compounds {such as 1,5-difluorc-2 4-dinitrobenzene).
{06135} In some embodiments, antibodics are conjugated to detectable substances or molecules that
allow the antibodies to be used tor diagnosis and/or detection. The detectable substances may include but
not limited to, enzymes, such as horseradish peroxadase, alkaline phosphatase, beta-galactosidase, and
acetylcholinesterase; prosthetic groups, such as streptavidin/biotin and avidinv/biotin; flucrescent
materials, such as, umbelliferone, fluorescein, fluorescein isothincynate, rhodamine,
dichlorotriazinylamine fluorescein, dansyl chloride, and phyecoerythrin; bioluminescent materials, such as
tuciferase, luciternin, and aequorin; chemilummescent materials, such as lununol and acridinium;
radicactive materials, such as "L L ™1, and PLYC, ¥S, *H, WIn, "Wn, M, and Wn,, PT), thallium
201-113 58Ga, 67Ga’ 103}?(;{: %Mo, BBX@, J@Fj 153Sm, i mﬁd, 1491’{&1, mLa, i75yp, M’(‘Ho, S0y 47&:9 186&7)7

8 ; 054 Try. 68 ST Sep BSq. ¥y 153 LS 5L 4 73 13 U7
e, "2Pr, 1Rh, Ry, ®Ge, *'Co, ¥Zn, ¥Sr, PP, °Gd. 'Yh, 3'Cr, *Ma. Se, 7S, and 'Sn;

-
[

positron emitting metals; and non-radioactive paramagnetic metal ions.
861561 An antibody provided herein can also be conjugated to a second antibody to form an antibody
heterooonjugate.

[B6157]  Antibodies that bind ANGPTLS as described herein mav also be attached to solid supports,
which are particularly useful for immuncassavs or purification of the target antigen. Such solid supports

include, but are not limited to, glass, cellulose, polvacrylamide, nvion, polyvstyrene, polyvvinyl chioride, or

polypropylene.

. Polynucleotides

{86158} In some embodiments, the disclosure encompasses polynucleotides comprising polynuclectides
that cncode an ANGPTLE-binding agent described berein. The term “polymucleotides that encode a
polypeptide” encompasses a polynucleotide which includes only coding sequences for the polypeptide as

well as a polvnucleotide which includes additional coding and/or non-coding sequences. The
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polynucleotides of the disclosure can be in the form of RNA or in the form of BNA. DNA includes
c¢DNA | genomic DNA | and synthetic BNA; and can be double-stranded or single-stranded, and if single
stranded can be the coding strand or non-coding {anti-sense) strand.

[06139] In some embodiments, the polynuclectide comprises a polynucleotide (e.g., a nucleotide
sequence} encoding a polypeptide comprising an amino acid sequence selected from the group consisting
of: SEQ ID NQOs:35, 36, 44, 45, 56, 57, 62, 63, 64, and 65, In some embodiments, the polynucieotide
comprises a polyvaucleotide (e g., a nuclestide sequence) encoding a polypeptide comprising more than
one amino acid sequence selected from the group consisting of SEQ [D NOs:35, 36, 44, 43, 56, 57, 62,
63, 64, and 65,

[881608]  In some embodiments, a polynucleotide comprises a polynucleotide having a nucleotide
sequenae at least about 80% identical, at least about 85% identical, at least about 90% identical, at least
about 95% identical, and in some embodiments, at least about 96%, 97%, 98%, or 99% wdentical to a
polynucieotide encoding an amino acid sequence selected from the group consisting of! SEQ 1D NQOs: 35,
36, 44,45, 56, 57,62, 63, 64, and 65. Also provided 1s a polynucleotide that comprises a polvnucleotide
that hybridizes to a polynuclectide encoding an amino acid sequence selected from the group consisting
of: SEQ I NOs:35, 36, 44, 45, 56, 37, 62, 63, 64, and 65. In some embodiments, the hybridization is
under conditions of high stringency as is known to those skilled in the art.

{88161} In some embodiments, a polyaucleotide comprises the coding sequence for a polypeptide {e.g.,
an antibody} fused in the same reading frame to a polynucleotide which aids, for example, in expression
and secretion of a polypeptide from a host ccl (c.g., a leader sequence which functions as a secrefory
sequence for controlling transport of a polvpeptide). The polvpeptide can have the leader sequence
cleaved by the host cell to form a “mature” form of the polypeptide.

861621 In some embodiments, a polvauclestide comprises the coding sequence for a polypeptide (e.g.,
an antibody} fused in the same reading frame to a marker or tag sequence. For example, m some
cmbodiments, a marker sequence is a hexa-histidine tag supplied by a vector which allows cfficient
purification of the polypeptide fused to the marker m the case of a bactenal host. In some embodiments,
a marker sequence is a hemagghitimin (HA) tag denved from the mnfluenza hemagglutinin protein when a
mammakian host {e.g., COS-7 cells} is used. In some embodiments, the marker sequence is a FLAG-tag,
a peptide of sequence DY KDDDDK (SEQ 1D NG:66). In some embodiments, a marker may be used n
conjunction with other affinity tags.

861631 The present disclosure further relates to variants of the polvnaclestides described herein,
wherein the vanant encodes, for example, fragments, analogs, and/or derivatives of a polypeptide. In
some embodiments, the present disclosure provides a polynucleotide comprising a polynucleotide having

a nucleotide sequence at least about 80% identical, at least about 85% identical, at least about 90%
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wdentical. at least about 95% identical, and i some embodiments, at least aboot 96%, 97%, 98% or 99%
wdentical to a polynucleotide encoding a polypeptide comprising an ANGPTLS-binding agent described
herein.

[06164] As used herein, the phrase “a polynuclectide having a nucleotide sequence at least, for
example, 93% “identical” to a reference nucleotide sequence” is intended to mean that the nucleotide
sequence of the polvnuclectide 1s identical to the reference sequence except that the polynucleotide
sequence can inchide up to five point mutations per each 100 nucleotides of the reference nucleotide
sequence. In other words, to obtain a polvnucleotide having a nucleotide sequence at least 939 identical
to a reference nucleotide sequence, up to 3% of the nucleotides n the reference sequence can be deleted
or substituted with another nacleotide, or a number of nacleotides up to 5% of the total nucleotides 1n the
reference sequence can be inserted nto the reference sequence. These mutations of the reference
sequence can occur at the 53’ or 3" terminal positions of the reference nucleotide sequence or anywhere
between those temunal positions, interspersed either individually among nucleotides i the reference
Sequence of in one or more contiguous groups within the reference sequence.

{86165} The polynucleotide vanants can contain alterations in the coding regions, non-coding regions,
ot both. In some embodiments, a polynucicotide variant contains alterations which produce silent
substitutions, additions, or delctions, but does not alter the propertics or activitics of the encoded
polypeptide. In some embodiments, a polynucleotide variant comprises silent substitutions that results in
ng change to the amine acid sequence of the polypeptide {due to the degeneracy of the genetic code}.
Polynucleotide variants can be produced for a variety of reasons, for example, 1o optimize codon
expression for a particular host {(i.¢., change codons i the human mRNA to those preferred by a bacterial
host such as E. coli). In some embodiments, a polynucleotide vanant comprises at least one silent
mutation in a non-coding or a coding region of the sequence.

{86166} In some embodiments, a polynucleotide variant is produced to modulate or alter expression {or
expression levels) of the encoded polypeptide. In some embodiments, a polyaucleotide variant is
produced to increase expression of the encoded polypeptide. In some embodiments, a polvnucleotide
variant s produced to decrease expression of the encoded polypeptide. In some embodiments, a
polynucieotide variant has increased expression of the encoded polypeptide as compared to a parental
polynucleotide sequence. In somc embodiments, a polynucieotide vanant has decreased expression of the
encoded polypeptide as compared to a parental polynucleotide sequence.

86167} In some embodiments, the polynucleotides are 1solated. In some embodiments, the
polynucleotides are substantially pure.

[00168] Vectors and cells comprising the polynucleotides described hercin are also provided. In some

embodiments, an expression vector comprises a polynucieotide molecule. In some embodiments, a host
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cell comprises an expression vector comprising the polynucleotide molecule. In some embodiments, a

host cell comprises a polynuclestide molecule.

IV, Methods of use and pharmaceutical compositions

[00169] The ANGPTLE-binding agents (¢.g., antibodies or antigen-binding fragments thereof) of the
disclosure are useful in a variety of applications including, but not limuted to, therapeutic treatment
methods, such as treatment of diseases or disorders associated with elevated triglyeerides. In some
crobodiments, an ANGPTLE-binding ageunt described herein is usefud in methods for reducing or lowering
triglveenide levels. In some embodiments, an ANGPTL8-binding agent described herein 1s useful in
methods for reducing or lowering LD L-cholesterol levels. In some embodiments, an ANGPTLE-binding
agent described herein 1s useful in methods for increasing HBL-cholesterol levels. [n some embodiments,
an ANGPTLE-binding agent descabed herein is useful in methods for lowering triglveerides levels and
mcreasing HDL-~cholesterol levels. In some embodiments, an ANGPTLB-binding agent described herem
15 useful in methods for reducing or lowering ANGPTLS levels (e.g., ANGPTLS levels in the blood). In
some embodiments, an ANGPTLS-binding agent described herein is useful in methods for nhibiting
ANGPTLS activity.

[B6176] In some embodiments, a method of lowering triglyceride levels in a subject comprises
administering to the subject an ANGPTL8-binding agent described herein. In some embodiments, a
method of lowering trighyceride levels in a subject comprises administering to the subject a
therapeutically cffective amount of an anti-ANGPTLE antibody described herein. fn some embodiments,
a method of lowering trnglveende levels in a subject comprises administering to the subject a
therapeutically effective amount of an antibody that specifically binds ANGPTLE. In some embodiments,
a method of lowering triglveeride levels in a subject comprises administering to the subject a
therapeutically effective amount of an antibody that specifically binds ANGPTLS, wherein the antibody
comprises one, two, three, four, five, and/or six CDRs provided in Tables 1-3. In some embodiments, a
method of lowering trighycende levels 1n a subject comprises administering to the subjecta
therapeutically effective amount of an antibody that specifically binds ANGPTLS, wherein the antibody
comprises one, two, threg, four, five, and/or six UDRs of antibody 1E3. In some embodiments, a method
of lowering triglyceride levels in a subject comprises administering to the subject a therapeutically
effective amount of an antibody that specifically binds ANGPTLS, wherem the antibody 1s antibody
Hz1E5.

{86171} Insome embodiments, a method of treating a discase or disorder associated with ¢levated
tniglveeride levels in a subjoct comprises administering to the subject an ANGPTLE-binding agent

described herein. In some embodiments, a method of treating a disease or disorder associated with
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glevated tnglyceride levels in a subject comprises administering to the subject a therapeutically effective
amount of an anti-ANGPTLE antibody described herein. In some embodiments, a method of treating a
disease or disorder associated with elevated tglyeenide levels in & subject comprises administering to the
subiect a therapeutically effective amount of an antibody that specificaily binds ANGPTLR. In some
embodiments, a method of treating a disease or disorder associated with elevated triglyeenide levelsm a
subject comprises administering to the subject a therapeotically effective amount of an antibody that
specifically binds ANGPTLE, wherein the antibody comprises one, two, three, four, five, and/or six
CDRs provided in Tables 1-3. In some embodiments, a method of treating a discase or disorder
associated with elevated triglycende levels in a subject comprises administering to the subject a
therapeutically effective amount of an antibody that specifically binds ANGPTLS, wherein the antibody
comprises one, two, threg, four, five, and/or six CDRs of antibody 1E3. In some embodiments, a method
of treating a disease or disorder associated with elevated trglyceride levels in a subject comprises
administering to the subject a therapeutically effective amount of an antibody that specifically binds
ANGPTLS, wherein the antibody is antibody Hz1ES.

{86172} In some embodiments, a method of treating a subject diagnosed with a disease or disorder
associated with elevated triglycenide levels comprises administering to the subject an ANGPTLS-binding
agent deseribed herein. In some embodiments, a method of treating a subject diagnosed with a disease or
disorder associated with elevated inglveeride levels comprises admimstering to the subject a
therapeutically effective amount of an anti-ANGPTLE antibody described herein. In some embodiments,
a method of treating a subject diagnosed with a disease or disorder associated with elevated triglyceride
levels comprises admuustering to the subject a therapeutically effective amount of an antibody that
specifically binds ANGPTLS. In some embodiments, a method of treating a subject diagnosed with a
disease or disorder associated with elevated triglveeride levels comprises administering to the subject a
therapeuatically effective amount of an antibody that specifically binds ANGPTLS, wherein the antibody
comprises ong, two, three, four, five, and/or six CDRs provided in Tables 1-3. In some embodiments, a
method of treating a subject diagnosed with a disease or disorder associated with elevated triglveeride
levels comprises administering to the subject a therapeutically effective amount of an antibody that
specifically binds ANGPTLS, wherein the antibody comprises ong, two, three, four, five, and/or six
CDRs of antibody 1ES. in some embodiments, a method of treating a subject diagnosed with a disease or
disorder associated with elevated triglyceride levels comprises administering to the subject a
therapeuatically effective amount of an antibody that specifically binds ANGPTLE, wherein the antibody is
antibody Hz1ES.

[B6173] In some embodiments, a method of treating a subject having symptoms of a disease or disorder

associated with elevated triglveenide levels comprises administering to the subject an ANGPTLES-binding
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agent described herein. In some embodiments, a method of treating a subject having symptoms of a
disease or disorder associated with elevated triglycernide levels comprises administering to the subjecta
therapeutically cffective amount of an anti-ANGPTLE antibody described herein. fn some embodiments,
a method of treating a subject having symptoms of a diseasc or disorder associated with clevated
tnglveende levels comprises admimistenng to the subject a therapeutically effective amount of an
antibody that specifically binds ANGPTLS. In some embodiments, a method of treating a subject having
symptoms of a discase or disorder associated with elevated triglyceride levels comprises administering to
the subject a therapeutically effective amount of an antibody that specifically binds ANGPTLS, wherein
the antibody comprises one, two, three, four, five, and/or six CDRs provided i Tables 1-3. In some
embodiments, a method of treating a subject having symptoms of a disease or disorder associated with
slevated tniglyeende levels comprises administering to the subject a therapeutically effective amount of
an antibody that specifically binds ANGPTLE, wherein the antibody comprises one, two, three, four, five,
and/or six CDRs of antibody 1ES. In some embodiments, a method of treating a subject having
symptoms of a discase or disorder associated with elevated triglveeride levels comprises administering to
the subject a therapeutically ¢ffective amount of an antibody that specifically binds ANGPTLS, wherein
the antibody is antibody Hz1ES.

[06174] In some embodiments, a method of preventing elevated triglveende levels in a subject
comprises administering to the subject an ANGPTLS-binding agent described herein. In some
embodiments, a method of preventing elevated triglveeride levels in a subject comprises administering o
the subject a therapeutically effective amount of an anti-ANGPTLE antibody described herein. In some
embodiments, a method of preventing clevated triglyveeride levels in a subject comprises administening to
the subject a therapeutically effective amount of an antibody that specifically binds human ANGPTLE. In
some embodiments, a method of preventing elevated triglveeride levels in a subject comprises
administering to the subject a therapeutically effective amount of an antibody that specifically binds
human ANGPTLS, wherein the antibody comprises one, two, three, four, five, and/or six CDRs provided
in Tables 1-3. In some embodiments, a method of preventing elevated triglveeride levels n a subject
comprises administering (o the subject a therapeutically effective amount of an antibody that specifically
binds human ANGPTLE, wherein the antibody comprises one, two, three, four, five, and/or six CPRs of
antibody 1E5. In some embodiments, a method of proventing elevated triglycende levels in a subject
comprises admunistering to the subject a therapeutically effective amount of an antibody that specifically
binds human ANGPTLE, wherein the antibody 1s antibody Hz1ES,

{86175} In some embodiments, a method of proventing a disease or disorder associated with elevated
tniglveeride levels in a subjoct comprises administering to the subject an ANGPTLE-binding agent

described herein. In some embodiments, a method of preventing a disease or disorder associated with
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glevated tnglyceride levels in a subject comprises administering to the subject a therapeutically effective
amount of an anti-ANGPTLE antibody described herein. In some embodiments, a method of preventing a
disease or disorder associated with elevated tglyeenide levels in & subject comprises administering to the
subiect a therapeutically effective amount of an antibody that specifically binds buman ANGPTLR. In
some embodiments, a method of preventing a disease or disorder associated with clevated triglveeride
levels in a subject comprises administering to the subject a therapeutically effective amount of an
antibody that specifically binds human ANGPTLS, wherein the antibody comprises one, two, three, four,
five, and/or six CDRs provided 1n Tables 1-3. In some embodiments, a method of preventing a disease or
disorder associated with elevated inglveeride levels in a subject comprnises adnunistering to the subject a
therapeutically effective amount of an antibody that specifically binds homan ANGPTLS, wherein the
antibody comprises one, two, three, four, five, and/or six CDRs of antibody 1E5. In some embodiments,
a method of proventing a discase or disorder associated with elevated triglyceride levels in a subject
comprises admunistering to the subject a therapeutically effective amount of an antibody that specifically
binds human ANGPTLE, wherein the antibody is antibody Hz1ES.

{86176} In some embodiments, a method of treating a subject at risk for elevated triglyveeride levels
comprises admnistering to the subject an ANGPTLE-binding agent described herein. In sone
embodiments, a method of treating a subject at risk for elevated triglveeride levels comprises
administering to the subject a therapeutically effective amount of an anti-ANGPTLS antibody described
herein. In some embodiments, a method of treating a subject at risk for elevated tnglycende levels
comprises administering to the subject a therapeutically effective amount of an antibody that specifically
binds human ANGPTLE. In some embodiments, a method of treating a subject at risk for elevated
tnglveende levels comprises admimistening to the subject a therapeutically effective amount of an
antibody that specifically binds huoman ANGPTLS, wherein the antibody comprises one, two, three, four,
five, and/or six CDRs provided 1n Tables 1-3. In some embodiments, a method of treating a subject at
risk for clevated triglycenide levels comprises administering to the subject a therapeutically effective
amount of an antibody that specifically binds human ANGPTLS, wherein the antibody comprises one,
two, three, four, five, and/or six CDRs of antibody 1E5. In some embodiments, a method of treating a
subject at risk for elevated triglyceride levels comprises administering to the subject a therapeutically
effective amount of an antibody that specifically binds buman ANGPTLR, wherein the antibody is
antibody Hz1ES.

861771 In some embodiments, a method of treating a subject at risk for a disease or disorder associated
with elevated triglycende levels comprises adounistering to the subiect an ANGPTLS-binding agent
described herein. In some embodiments, a method of treating a subject at risk for a disease or disorder

associated with elevated triglycende levels comprises administering to the subject a therapeutically
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effective amount of an anti-ANGPTLS antibody described herein. In some embodiments, a method of
treating a subject at nisk for a disease or disorder associated with elevated triglyceride levels comprises
administenng to the subject a therapeutically effective amount of an antibody that specifically binds
human ANGPTLS. In some embodiments, a method of treating a subjoct at risk for a discase or disorder
associated with elevated tnglycende levels comprises administening to the subject a therapeutically
cffective amount of an antibody that specifically binds human ANGPTLS, wherein the antibody
comprises one, two, theee, four, five, and/or six CDRs provided in Tablkes 1-3. In some embodiments, a
method of treating a subject at risk for a discase or disorder associated with clevated triglycende levels
comprises administering to the subject a therapeutically effective amount of an antibody that specifically
binds human ANGPTLE, wherein the antibody comprises one, two, three, four, five, and/or six CDRs of
antibody 1E5. In some embodiments, a method of treating a subject at risk for a disease or disorder
associated with clevated triglyceride levels comprises administering to the subject a therapeutically
effective amount of an antibody that specifically binds human ANGPTLS, wherein the antibody is
antibody Hz1ES.

{86178} In some embodiments, a method of reducing ANGPTLS levels in a subject wherein the
ANGPTLS levels are clevated, the method comprising administering to the subject an ANGPTLS-binding
agent described herein. In some embodiments, a method of reducing ANGPTLS levels in a subject
wherein the ANGPTLS levels are elevated, the method comprising administering to the subject a
therapeutically effective amount of an anti-ANGPTLE antibody described herein. In some embodiments,
a method of reducing ANGPTLS levels in a subject wherein the ANGPTLS levels are elevated, the
method comprising administening o the subjoct a therapeutically effective amount of an andibody that
specifically binds human ANGPTLE. In some embodiments, a method of reducing ANGPTLR evelsin a
subject wherein the ANGPTLS levels are elevated, the method comprising admimstering to the subject a
therapeutically effective amount of an antibody that specifically binds human ANGPTLR, wherein the
antibody comprises one, two, three, four, five, and/or six CDRs provided in Tables 1-3. In some
embodiments, a method of reducing ANGPTLR levels in a subject wherein the ANGPTLS levels are
glevated, the method comprising administering to the subject a therapeutically effective amount of an
antibody that specifically binds human ANGPTLE, wherein the antibody comprises one, two, three, four,
five, and/or six CDRs of antibody 1E5. fn some embodiments, a method of reducing ANGPTLSR levels in
a subject wherein the ANGPTLS levels are elevated, the method comprnising administering to the subject a
therapeutically effective amount of an antibody that specifically binds human ANGPTLE, wherein the
antibody 1s antibody Hz1ES, In some embodiments, the method of reducing ANGPTLSE levels resolis in
the lowernng of triglycerides in the subject. In some embodiments, the method of reducing ANGPTLE

tevels results in the prevention of elevated triglycerides in the subject.
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[88179]  In some embodiments, a method of inhibiting ANGPTLS activity 1n a subject comprises
administering to the subject an ANGPTLS-binding agent described herein. In some cmbodiments, a
method of inhibiting ANGPTLS activity in a subject comprises administering to the subjecta
therapeutically cffoctive amount of an anti-ANGPTLE antibody described herein. fn some embodiments,
a method of inhibiting ANGPTLS activity in a subject comprises administering to the subject a
therapeutically effective amount of an antibody that specifically binds human ANGPTLE. In some
embodiments, a method of inhibiting ANGPTLS activity in a subject comprises administering to the
subject a therapeutically effective amount of an antibody that specifically binds human ANGPTLS,
wherein the antibody comprises ong, two, three, four, five, and/or six CDRs provided in Tables 1-3. In
some embodiments, a method of mhibiting ANGPTLS activity in a subject comprises administering to the
subject a therapeutically effective amount of an antibody that specifically binds human ANGPTLS,
wherein the antibody comprises one, two, three, four, five, and/or six CDRs of antibody 1E5. In some
embodiments, a method of mhibiting ANGPTLS activity in a subject comprises administering to the
subject a therapeutically effective amount of an antibody that specifically binds human ANGPTLS,
wherein the antibody is antibody Hz1ES. In some embodiments, the method of inhibiting ANGPTLS
activity results in the lowering of triglveerides in the subject. In some embodiments, the method of
inhibiting ANGPTLS activity results in the prevention of clevated triglycerides in the subject.

{06188 In some embodiments of the methods descnibed herem, the disease or disorder associated with
elevated tnglveende levels 1s metabolic syndrome, atherosclerosis, obesity, diabetes, cardiovascular
disease, hyperhipidenua, hypertriglyeeridenua, pancreatitis, renal disease, liver discase, or
hypothyroidism.

{86181} In some embodiments of the methods described herein, the disease or disorder associated with
clevated triglyveeride levels is cardiovascular discase. Cardiovaseular discase may include, but is not
Emited to, atherosclerosis, aneurysm, hypertension, anging, stroke, cercbrovascular discases, congestive
heart failure, coronary artery diseases, myocardial infarction, and peripheral vascular discases. In some
embodiments, the disease or disorder associated with elevated tnglveernide levels is atherosclerosis.
[06182] In some embodiments, the disease or disorder associated with elevated triglycernide levels s
dvslipidemia, atherogenic dysiipidemia, diabetic dystipidemia, hvpercholesterolemia, chylomicronemia,
mixed dyslipidemia, lipodystrophy, or lipoatrophy.

{66183} In some embodiments, the disease or disorder associated with elevated triglveenide levels 1s
hyperlipoproteinemia. There are several type of hyperlipoproteinemia, including primary and secondary
hyperlipoproteinemia. Primary hvperlipoproteinemia, is often due to one or more familial or genetic
conditions. Persistent hypertniglyceridemia, including hypertriglyceridemia that persists despite treatment

of the underying condition, may be associated with or caused by a primary form of hyperlipoproteinemia,
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such as fannhal hypertmglveeridemia. Additional familial conditions associated with elevated triglveeride
levels include familial combined lipidemia and familial dysbetalipoproteinemua (Type Hi
hvperlipoproteinemia}. Secondary hyperlipoproteinemia is associated with, and a compounding factor of,
several conditions, such as obesity, diabetes, renal disease, liver disease, pancreatitis, hypothvroidism,
and alcoholism.

[86184] In some embodiments of the methods described herein, elevated triglveeride levels may be due
to increased production and/or decreased elimination of very low-density lipoprotein (VLDL). In some
crbodiments, elevated triglyceride levels may be due to certain drug treatments, including but not limited
to, beta blockers, birth control pills, estrogens, diurctics, steroids, tamoxifen, miconazole, spironolactone,
tsotretinoin (ACCUTANE), quinapnl, or mirtazapme. In some embodiments of the methods described
herein, elevated triglycenide kevels may be due to genetic predisposttion. In some embodiments of the
methods described heremn, elevated triglveenide levels may be due to diet and/or life styie. in some
embodiments, elevated triglycende levels may be due to acute stress associated conditions. Acute stress
associated states include but are not limited to, burns, trauma, myocardial infarction, and sepsis.

{06185] In some embodiments of the methods described herein, the elevated triglyceride lovels are
clevated blood or plasma triglveeride levels. It is generally accepted that a normal triglveeride level is
less than 150 mg/dL {or less than 1.7 mmol/L). In some embodiments of the methods described herein,
the clevated plasma triglveende level 1s 150 mg/dL or higher. In some embodiments, the clevated plasma
triglveeride level is about 150 to about 200 mg/dL. In some embodiments, the clevated plasma
triglyceride level is about 200 to about 500 mg/dL.. fn some embodiments, the elevated plasma
trighyceride level is about 500 or higher.

[66186] In some embodiments of the methods described herein, after administration of an anti-
ANGPTLS antibody the elevated triglyceride level is reduced by at least 5% as compared to triglyceride
levels in the subject prior to the administration of the antibody. In some embodiments, the elevated
triglveende level is reduced by at least 10% as compared to triglyveeride levels in the subject prior to the
administration of the antibody. In some embodiments, the clevated triglyveende level 1s reduced by about
10-13% as compared to triglyceride levels in the subject prior to the administration of the antibody. In
some embodiments, the elevated triglyceride level is reduced by about 10-20% as compared to
trniglveeride levels in the subiect prior to the administration of the antibody. In some embodiments, the
clevated triglveeride level is reduced by about 20-30% as compared fo triglyceride levels in the subject
prior to the administration of the antibody. In some embodiments, the elevated triglveeride level is
reduced by more than 23% as compared to triglyceride fevels in the subject prior to the administration of

the antibody.
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[88187] In some embodiments, a method of mcreasing HDL-cholestersl fevels in a subject 18 provided.
In some embodiments, a method of increasing HDL-cholesterol levels in a subject comprises
administering to the subject an ANGPTLS-binding agent described herein. In some cmbodiments, a
method of increasing HDL-cholesterol fevels in a subject comprises administening to the subject a
therapeatically effective amount of an anti-ANGPTLS antibody described herein. fn some embodiments,
a method of increasing HDL-cholesterol levels in a subject comprises administering to the subject a
therapeutically effective amount of an antibody that specifically binds human ANGPTLE. In some
crbodiments, a method of increasing HDL.-cholesterol levels in a subject comprises administering to the
subject a therapeutically effective amount of an antibody that specifically binds ANGPTLS, wherein the
antibody comprises one, two, three, four, five, and/or six CDRs provided in Tables 1-3. In some
embodiments, a method of increasing HDL-cholestero! levels m a subject comprises administering to the
subicct a therapeutically effective amount of an antibody that specifically binds ANGPTLS, wherein the
antibody comprises one, two, three, four, five, and/or six CDRs of antibody 1E3. In some embodiments,
a method of increasing HDL-cholesterol levels in a subject comprises administering to the subject a
therapeuatically effective amount of an antibody that specifically binds ANGPTLSE, wherein the antibody is
antibody Hz1ES.

{00188] 1t is generally accepted that HDDL~cholesterol fevels of less than 40 mg/dL are considered a risk
for heart disease, levels of 40-59 mg/dl are considered good, and levels of 60 mg/dL. or higher are
considered to be protective against heart discase. In some embodiments of the methods described herein,
HDL-cholesterol levels are increased to 40 mg/dL or above.

{66189} In some embodiments of the disclosure, a method of lowernng LDL-~cholesterol levels in a
subject 1s provided. fn some embodiments, a method of lowering LDL-cholesterol levels in a subject
comprises administering to the subject an ANGPTLR-binding agent described herein. In some
embodiments, a method of lowering LDL-cholesterol levels in a subject comprises administering to the
subject a therapeuticallv effective amount of an anti-ANGPTLE antibody described herein. n some
embodiments, a method of lowerng LD L-cholesterol levels in a subject comprises administering to the
subject a therapeatically effective amount of an antibody that specifically binds human ANGPTLS. In
some embodiments, a method of lowering LDL-cholesterol levels in a subject comprises administering to
the subject a therapeutically effective amount of an antibody that specifically binds ANGPTLE, whercin
the antibody comprises one, two, three, four, five, and/or six CDRs provided in Tables 1-3. In some
embodiments, a method of lowering LDL-cholesterol levels in a subject comprises administering to the
subject a therapewticaily effective amount of an antibody that specifically binds ANGPTLS, wherein the
antibody comprises one, two, three, four, five, and/or six CDRs of antibody 1E5. In some embodiments,

a method of lowering LD L-cholesterol fevels in a subject comprises adnunistering to the subject a
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therapeutically effective amount of an antibody that specifically binds ANGPTLS, wherein the antibody is
antibody Hz1E3.

106198} It is generally accepted that LDL-cholesterol levels of less than 100 mg/dL are optimal, levels
of 100-129 mg/dl are considered near optimal, levels of 130-159 mg/dL. arc considered borderline hugh,
fevels of 160-189 mg/dL are high, and levels of 190 mg/dL. or above are very high. In some embodiments
of the methods descnbed herein, LD L-cholesterol levels are lowered to below about 190 mg/dL, to below
about 160 mg/dL, to below about 130 mg/dL, or to below about 100 mg/dL.

[66191] In some embodiments of the methods described herein, the subject 15 overweight. In some
embodiments, the subject is obese. In some embodiments, the subject has diabetes. In some
embodiments, the subject has type 2 diabetes. In some embodiments, the sabject has cardiovascular
discase.

{00192} There has been at least one report that ANGPTLSE levels were elevated in patients with hver
discase, such as non-alcoholic fatty liver discase (NAFLD) (see, c.g., Lec et al., 2016, Nature Scientific
Reports, DOL 10.1038/srep24013). Thus in some embodiments, a method of treating hiver diseasc in a
subject comprises administering to the subject a therapeutically effective amount of an antibody that
specifically binds human ANGPTLE. In some embodiments, a method of treating liver discase in a
subject comprises adninistering to the subject a therapeutically effective amount of an antibody that
specitically binds ANGPTLS, wherein the antibody comprises one, two, three, four, five, and/or six
CDRs provided in Tables 1-3. In some embodiments, a method of treating liver discase in a subject
comprises administering to the subject a therapeutically effective amount of an antibody that specifically
binds ANGPTLS, wherein the antibody compriscs one, two, three, four, five, and/or six CDRs of antibody
1E5. In some embodiments, a method of treating liver disease 1n a subject comprises adninisiering to the
subject a therapeutically effective amount of an antibody that specifically binds ANGPTLE, wherein the
antibody is antibody Hz1ES. In some embodiments, the liver disease is NAFLD. In some embodiments,
the hiver discase is non-alcoholic steatohepatitis (NASH).

[30193]  In some embodiments of the methods described herein, a method comprises adminstering an
ANGPTLS-binding agent described herein in combination with at least one additional therapeutic agent
or therapeutic therapy. Treatment with two or more therapeutic agents often uses agents that work by
different mechanisms of action, although this is not required. Combination therapy using agents with
different mechanisms of action may result in addifive or synergetic effects. Combination therapy may
allow for a lower dose of cach agent than 1s used in monotherapy, thereby reducing toxic side effocts
and/or mereasing the therapeutic index of the agent(s}. Combination therapy may decrease the likelihood

that resistance to an agent will develop.
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[06194]  In some embodiments, the combination of an ANGPTLS-binding agent described herein and at
least one additional therapeutic agent results 1n additive or synergistic results. in some embodiments. the
combination therapy resulis in an increase in the therapeutic index of the ANGPTLE-binding agent. In
some cmbodiments, the combination therapy results in an increase i the therapeutic index of the
additional therapeutic agent(s). In some embodiments, the combination therapy resuits in a decrease
the toxicity and/or side effects of the ANGPTLS-binding agent. In some embodiments, the combination
therapy results in a decrease in the toxicity and/or side effects of the additional therapeutic agent{s).
[B6195]  In some embodiments, an additional therapeutic agent can be administered prior to,
concurrently with, and/or subsequently to, administration of the ANGPTLE-binding agent. In some
embodiments, the at least one additional therapeutic agent comprises 1, 2, 3, or more additional
therapeutic agenis.

[06196] A combination treatment may comprise one additional therapeutic agent or two or more
additional therapeutic agents. Treatment with an ANGPTLE-binding agent can occur prior to,
concurrently with, or subsequent to administration of the additional therapeutic agents. Combined
administration can inclhude co-adounistration, either in a single pharmaceutical formulation or using
separate formulations, or consecutive administration in either order but generally within a time period
such that all active agents can exert their biological activities. Preparation and dosing schedules for
additional therapeutic agents can be used according to manufacturers’ instructions or as determined
empirically by the skilled practitioner.

106197} Additional therapeutic agents that may be administered i combination with the ANGPTLS-
binding agenis descrbed herein include, but are not limited to, fibrates, statins, omega-3 fatty acids, and
miacin. In some embodiments, an additional therapeutic agent 15 a fibrate. Fibrates are a class of
amphipathic carboxylic acids and include, but are not hmited to, aluminum clofibrate, bezafibrate,
ciprofibrate, choline fenofibrae, clinofibrate, clofibrate {c.g., ATROMID-S)}, clofibride, fenofibrate (e g,
FIBRICOR, LOFIBRA, TRICOR), gemfibrozil {c.g., LOPID), ronifibrate, simfibrate, and fenofibric acid.
In some embodiments, an additional therapeutic agent is a statin. SMating are HMG-CoA reductase
whibitors and nclude, but are not limited to, atorvastatin (LIPITOR), fluvastatin (LESCOL), lovastatin
{(MEYACOR), pravastatin (PRAVACHOL), rosuvastatin {ZOCOR), and pitavastatin (LIVALO). In
some cmbodiments, the additional therapeutic agent is niacin {(vitamin B3}, In some embodiments, the
additional therapeutic agent is an omega-3 faity acid.

[86198] In some embodiments, an additional therapeatic agent is an obesity drug. Obesity drugs
include, but are not limuted to, orlistat (XENICAL), phenternine/topiramate {QSYMIA), lorcaserin
{(BELVIQ), naltrexone/bupropion {CONTRAVE) and liragiutide (SAXENDA).

56



WO 2019/094533 PCT/US2018/059734

661991 In some embodiments, an additional therapeutic agent is a diabetes drug. Anti-diabetic drugs
include, but are not limited to, msulin; PPAR {(peroxisome proliferator-activated recepior) y-agonists,
such as pioglitazone, troghitazone, cightazone, rivoglitazone, rosighitazone, and other 2.4~
thiazolidinedione derivatives; DPP-4 inhibitors, such as sitaghptin (JANUVIA), vildagliptin, saxagliptin,
Imagliptin (TRADJENTA), dutoghptin, genugliptin, and alogliptin (NESINA); GLP-1 analogs, such as
exenatide, hraglatide, taspoglutide, albiglutide, and lixasenatide; biguanidine derivatives, such as
metformin (GLUMETZA, GLUCOPHAGE), buformin, and phenformin; ATP-sensitive potassium
channel modulators, such as mitighnide, repaglinide, and nateglinide; sulfonyharca derivatives, such as
tolbutamide, chlorpropamide, tolazamide, acetohexamide, ghipizide, ghclazide, ghmepiride, gliquidone,
glibornaride, glisoxepid, ghibenclamide, glisentide, ghisolamide, glvbuzole, and glvclopyramide; a-
glucosidase wnhibitors, such ag mighitol (GLYSET), acarboge (PRECOSE), and voglibose; and SGLT2
mhibitors, such as canaglifiozin (INVOKANA), dapaghiflozin (FARXIGA), and crapagliflozin
(JARDIANCE).

1862863 For the treatment of a discase, the appropriate dosage of an ANGPTLS-binding agent of the
present disclosure depends on the disorder or disease to be treated, the seventy and course of the disorder
or discase, the responsiveness of the disorder or disecase, whether the agent is administered for therapeutic
ot preventative purposes, previous therapy, the paticnt's clinical history, and so on.. The ANGPTLS-
binding agent can be administered one time or over a series of treatments lasting trom several days to
several months, or until a cure 18 effected or a dimnnation of the diseasc state is achieved.

100201 It will be appreciated that the combmation of an ANGPTLE-binding agent described herein and
at least one additional therapeutic agent may be administered in any order or concurrently. In some
embodiments, the ANGPTLB-binding agent 1s administered to subjects that have previously undergone
treatment with a therapeutic agent. In some cmbodiments, the ANGPTLS-binding agent and a second
therapeutic agent is administered substantially simultanecusly or concurrently. For exarmple, a subject
may be given an ANGPTLE-binding agent while undergoing a course of treatment with a second
therapeutic agent (e.g., statins). In some embodiments, an ANGPTLS8-binding agent 1s admunistered
within 1 year of the treatment with a second therapeutic agent. In some embodiments, an ANGPTLE-
binding agent is adounistered within 10, &, 6, 4, or 2 months of any treatment with a second therapeutic
agent. In some embodiments, an ANGPTLE-binding agent 15 administercd within 4, 3, 2, or 1 wecks of
any treatment with a second therapeutic agent. In some embodiments, an ANGPTLE-binding agent is
administered within 5, 4, 3, 2, or 1 days of any treatment with a second therapeutic agent. It will further
be appreciated that the two {or more} agents or treatments may be administered 1o the subject within a

matter of hours or minutes (i.c., substantially stimultancousiy).
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[606202] The dose of an ANGPTL8-binding agent described herein may vary depending on the nature
and/or seventy of the disease or disorder, as well as the condition of the subject. In some embodiments,
dosage of the agent is from 0.01 pg to 100 me/kg of body weight, from 0.1 ug to 100 mg/kg of body
weight, from | pgto 100 mg/lkg of body weight, from 1 mg to 100 mg/kg of body weight, 1 mg to 80
mg/kg of body weight from 10 mg to 100 mg/kg of body weight, from 10 mgto 75 mg/kg of body
weight, or from 10 mg to 30 mg/kg of body weight. In some embodiments, dosage of the agent is from
about 0.1 mg to about 20 mg/kg of body weight. In some embodiments, dosage of the agent is about 0.5
mg/kg of body weight. In some embodiments, dosage of the agent is about 1 mg/kg of body weight. In
some embodiments, dosage of the agent 1s about 1.5 mg/kg of body weight. In some embodiments,
dosage of the agent is about 2 mg/kg of body weight. In some embodiments, dosage of the agent is about
2.5 mg/kg of body weight. In some embodiments, dosage of the agent 1s about 5 mg/kg of body weight.
In some embodiments, dosage of the agent 1s about 7.5 mg/kg of body weight. In some embodiments,
dosage of the agent is about 10 mg/kg of body weight. In some embodiments, dosage of the agent is
about 12.5 mg/kg of body weight. In some embodiments, dosage of the agent i1s about 15 mg/kg of body
weight. In some embodiments, the agent is dosed once or more daily, weekly, monthly, or vearly. In
some embodiments, the agent is dosed once every week, once every two weeks, once every three weeks,
or once every four weeks.

[806203] The present disclosure provides compositions comprising an ANGPTL8-binding agent
described herein. The present disclosure also provides pharmaceutical compositions comprising an
ANGPTLS-binding agent described herein and a pharmaceutically acceptable vehicle.

[06204] Formulations arc prepared for storage and use by combining a purified antibody or agent of the
present disclosure with a pharmaceutically acceptable vehicle {e.g., a carner or excipient). Those of skill
in the art gencrally consider pharmaceutically acceptable carriers, excipients, and/or stabilizers to be
mactive ingredients of a formulation or pharmaceutical composition,

{00205] Switable pharmaccutically acceptable vehicles include, but are not imited to, nontoxic buffers
such as phosphate, citrate, and other organic acids; salts such as sodium chlonde; antioxidants mcluding
ascorbic acid and methiomine; preservatives such as octadecyldimethylbenzyl ammomum chloride,
hexamethonitum chloride, benzalkonium chloride, benzethonium chloride. phenol, butyi or benzyl
alcohol, alky! parabens, such as methvl or propyl paraben, catechol, resorcinol, cyclohexanol, 3~pentanol,
and m-~cresol; low molecular weight polvpeptides {e.g., less than about 10 anino acid residues); proteins
such as serum albumin, gelatin, or immunoglobelins; hvdrophilic polvmers such as polvvinylpyrrolidone;
amino acids such as glycine, glutamine, asparagineg, histidine, arginine, or lysing; carbohydrates such as
monosaccharides, disaccharides, glucose, mannose, or dextrins; chelating agents such as EDTA; sugars

such as sucrose, mannitol, trehalose or sorbitol; sali-forming counter-ions such as sodivm; metal

58



WO 2019/094533 PCT/US2018/059734

complexes such as Zn-protein complexes; and non-ionic surfactants such as TWEEN or polvethvlene

5 ~yhd

glycol (PEG). (Remington: {he Science and Practice of Pharmacy, 227 Edition, 2012, Pharmaceutical
Press, London.}. In some embodiments, the formulation is 10 the form of an agucous solution. In some
embodiments, the formulation is fyophilized or in an altemative dried form.

{00206} The therapeutic formulation can be in unit dosage form. Such tormulations include tablets,
pills, capsules, powders, gramiles, solutions or suspensions in water or non-agueous media, or
suppositories. In solid compositions such as tablets the principal active ingredient is muxed with a
phammaceutical carrier. Conventional tableting ingredients include cormn starch, lactose, sucrose, sorbitol,
tale, stearic acid, magnesium stearate, dicalcium phosphate or gums, and diluents {¢.g., water}. These can
be used to form a solid preformulation composition containing a homogensous mixture of a compound of
the present disclosure, or a non-toxic pharmaceutically acceptable salt thereof. The sclid preformuldation
composition is then subdivided nto unit dosage forms of a type described above. The tablets, pills, eic.
of the formulation or composition can be coated or otherwise compounded to provide a dosage form
affording the advantage of prolonged action. For example, the tablet or pill can comprise an inner
composition covered by an outer component. Furthermore, the two components can be separated by an
enteric layer that serves to resist disintegration and permits the inner component to pass intact through the
stomach o1 to be delaved in release. A vancty of materials can be used for such enteric layers or coatings,
such materials include a number of polymeric acids and mixtures of polvmenic acids with such materials
as shellac, cetyl aleohol, and cellulose acetats.

106207}  The binding agents of the present disclosure may be formulated in any suitable form for
delivery to a target cell/tissuc. In some cmbodiments, an ANGPTLE-binding agent can be formulated as a

hiposome, microparticle, microcapsule, albumin microsphere, microemulsion, nano-particle, nanocapsule,

or macroemulsion. In some embodiments, the pharmaceutical formulation includes an agent of the
present disclosure complexed with liposomes. Methods to produce liposomes are known to those of skill
in the art. For example, some liposomes can be gencrated by reverse phase evaporation with a lipid
composition comprising phosphatidyicholine, cholesterol, and PEG-dernivatized
phosphatidylethanolamme (PEG-PE).

106208]  In some embodiments, an ANGPTLS-binding agent 1s formulated as a sustained-release
preparation. Suitable examples of sustained-release preparations include semi-permeable matrices of
solid hvdrophobic polymers contaiming an agent, where the matrices are in the form of shaped articles
{¢.g., films or microcapsules). Sustamed-release matrices mclude but are not himited to polyesters,
hydrogels such as polv(2-hydroxyethyvi-methacrylate) or poly{vinyl alcohol}, polylactides, copolymers of
L~glutamic acid and 7 ethyl-L-glutamate, non-degradable cthylene-vinyl acetate, degradable lactic acid-

glveolic acid copolymers such as the LUPRON DEPOT™ (injectable microspheres composed of lactic
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acid-glveolic acid copolymer and leuprolide acetate), sucrose acetate iscbutyrate, and poly-D-(-)-3-
hvdroxybutyric acid.

106209]  The pharmaceutical composttions or formulations of the present disclosure can be administered
1 any number of ways for either local or systemic treatment. Administration can be topical by epidermal
or transdermal paiches, ointments, lotions, creams, gels, drops, supposiiorics, sprayvs, hguids and
powders; pulmonary by mhalation or insufflation of powders or acrosols, including by nebulizer,
intratracheal, and intranasal; oral; or parenteral inchuding intravenous, indraarterial, intratumoral,
subcutancous, intrapentoneal, intramuscular {¢.g., injection or infusion), or intracranial {¢.g., intrathecal
ot intraventricular),

[36218] Vanous delivery systems are kngwn and can be used to administer an ANGPTLS-binding agent
described herein. In some embodiments, an ANGPTLE-binding agent or a composition described herein
can be delivered in a controlled relfease or sustained release svstem. In some embodiments, a pump may
be used to achieve controlled or sustained release. In some embodiments, polymeric matenals can be
ased to achieve controlled or sustained release of the ANGPTLS-binding agent described herein.
Examples of polymers used in sustained release formulations include, but are not limited to, poly 2-
bvdroxy ethvl methacrylate, polymethvl methacryvlate, polyacrylic acid, polyvethviene-co-vinyl acetate,
polymethacrvlic acid, polvglycolides (PLG), polyanhvdrides, poly N-vinvl pyrrolidone, polyvinvl alcohol
{PV A}, polvacrylamide, polvethviene glycol (PEG), polylactides (PLA), polviactide-co-glveolides
{(PLGA), and polvorthoesters. Any polvmer used in a sustained release formulation should be nert, free
of leachable impurities, stable on storage, stenile, and biodegradable.

{06211} Additional delivery systems can be used to administer an ANGPTLS-binding agent described
herein including, but not limited to, injectable drug dehivery devices and osmotic pumps. Injectable dimg
delivery devices include, for example, hand-held devices {¢.g., autoinjectors) or wearable devices.
Different types of osmotic pump svstems may include single compartment svstems, dual compartment

systems, and multiple compartment systems.

V. Assays and/or kits comprising ANGPTLE-binding agents

106212]  In some embodiments, the anti-ANGPTLS antibodics and fragments thereot described hergin
arc usctul for detecting the presence of ANGPTLS in a biological sample. Such anti-ANGPTLS
antibodies can include those that bind to human and/or cyno ANGPTLS, but do not inhibit ANGPTLE
activity, The term “detecting” as used herein encompasses quantitative or qualitative detection. In some
embodiments, a biological sample comprises a cell, tissue, blood, or sther bodily fluid.

{80213} In some embodiments, a method of detecting the presence of ANGPTLS in a biological sample

comprises contacting the biological sample with an anti-ANGPTLS antibody under conditions pernussive
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for binding of the anti-ANGPTLE antibody to ANGPTLS, and detecting whether a complex is formed
between the anti-ANGPTLS antibody and ANGPTLS. The methods may inclade assays known by those
of skill m the art, such as Western blot analyses, radicimmunocassayvs, ELISAs {enzyme linked
immunosorbent assays), “sandwich” immunoassays, immunoprecipitation assays, fluorescent
HNmunoassays, profein A immunoeassavs, and immunohistochenustry (THC).

{86214} In some embodiments, the anti-ANGPTLE antibody is tagged with a detectable label. The
detectable label may be a flucrescent molecule, a chemilumimescent molecule, a bicluminescent
maolecule, an enzyme, or a radicisotope.

[B08215] The present disclosure provides kits that comprise the ANGPTLE-binding agents described
herein and that can be used to perform the methods described hercin. In some embodiments, a kit
comprises at least one purified ANGPTLS-binding agent in one or more containers. In some
embodiments, the kits contain all of the components necessarv and/or sufficient to perform a detection
assay, includmg all controls, directions for performing assays, and any necessary software for analysis
and presentation of results. One skilled in the art will readily recognize that the disclosed ANGPTLE-
binding agents of the present disclosure can be readily incorporated into one of the established kit formats
which are well known in the art.

[00216] Further provided are kits that comprise an ANGPTLS-binding agent as well as at least one
additional therapeutic agent. In some embodiments, the second (or more) therapeutic agent 1s a fibrate,
statin, niacin, and/or 3-omega fatty acid. In some embodiments, the second (or more) therapeutic agent is

a second antibody.

EXAMPLES
Example 1

Overexpression of ANGPTLE and ANGPTLS varianis in miee
{00217} It has previously been shown that overexpression of both mANGPTLS and hANGPTLS in mice
significantly mncreased plasma triglyeerides levels (see, e.g., International Publication No. WO
2016/054494). To further define the region(s) of human ANGPTLS responsible for the increase in
triglycerides, variants of human ANGPTLS with deletions at the N-terminus were generated (Fig. 2A).
Recombinant adeno-associated virus (rAAV) vectors expressing human ANGPTLE or the deletion
variants were produced by standard methods. One of skill in the art would know that the signal peptides
arg processed /7 vivo and human ANGPTLS would correspond to SEQ 1D NG:2. C57BL/6 mice (5-6
mice per a group) were administered 3 x 10" IU rAAV by tail vein injection in a single dose. An AAV
vector expressing green fluorescent protein (AAV-GFP) was used as a control. Twelve days post-

mjection, blood samples were obtained from tail veins and plasma triglveeride levels were measured.
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Triglyeerides were assaved using a L-Type Triglveeride M kit (Wako Diagnostics) following the
manufacturer’s instractions.

{00218} Asshown in Fig. 2B, expression of wild-type hANGPTLE and variant V3 increased plasma
triglveerides levels by approximately three-fold. Varnant V3 has a deletion of amino acids 22-31 of
hANGPTLS (SEQ ID NO:1). In contrast, expression of variants V2, V4 and V5 did not increase plasma
triglveeride levels and appeared to actaally reduce triglyeeride levels below the control. Variant V2 has a
deletion of amino acids 22-80 of hRANGPTLS, vanant V4 has a deletion of amino acids 22-45 of
hANGPTLS, and variant V5 has a deletion of amino acids 22-52 of hANGPTLE. These results suggest

that amuno acids 32-46 are necessary for human ANGPTLS to increase triglveeride levels.

Example 2
Generation of antibodies
[86219] Ant-ANGPTLR antibodies were generated using several different immunogens. Mice were
nmunized with (1} DNA encoding human ANGPTLS, (11} a peptide comprising amino acids 23-60 of
human ANGPTLS (hSE1 peptide; SEQ 1D NG:6) or (i1} a purified fusion protein comprising human
ANGPTLS (SEQ D NG.2) linked to human serum albumin (HSA) and a FLAG tag (Flag-H5A-
hANGPTLS). Single cell suspensions of lvmphocytes were obtained from the spleens and draming
tymph nodes of immuonized animals after the animals had been determined to have suitable antibody
titers. Lymphocytes were fused with SP2/0 mveloma cells by electrofusion. Fused cells were plated into
serai~solid media in the presence of HAT selection. After 7-10 days of culture, hybridoma clones were

selected and screened as described herein in Example 3.

Example 3
Screening of antibodies
[30220] Hybridoma supernatants from the immunization and fusion campaigns described in Example 2
were screened by ELISA for binding to (1) homan ANGPTLS, (i1) human SET peptide, (111} a peptide
comprising amino acids 22-46 of RANGPTLE (SEQ 1D NG 1), (i) a peptide comprising aming acids 61-
80 of hANGPTLSE, (v} a peptide comprising anuno acids 80-138 of hANGPTLSR, and (iv) a peptide
comprisimg amino acids 139-198 of hANGPTLE. Hundreds of antibodies were identified as binders to
human ANGPTLSE and/or fragments thereof.
{86221} A subpopulation of the antibodies identified by ELISA were tested in vivo for their ability to
reduce plasma triglyceride levels in mice expressing hANGPTLS. CSTBL/6) mice (6 mice per group)
were administered ong of the anti-hANGPTLS antibodics or a control antibody (anti-KLH) by

subcutancous injection (Bay ~1). Antibodies were given as a single dose of 10 mg/kg. The next day (Day
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0), the mice were injected with 1 x 10" TU of rAAV expressing hBANGPTLS (AAV-hANGPTLR) ora
control rAAY expressing green fhuorescent protein (AAV-GEFP). One day after admmistration of
AAVHANGPTLR or AAV-GEP, blood was drawn from the tail veins of mdividual mice and triglycende
levels were determined as described herein.

{86222} As shown in Fig. 3, of the antibodies tested, four different antibodies reduced triglyceride levels
or mnhibited mereased triglycende levels induced by the expression of RANGPTLE by approximately
three-fold as compared to no antibody treatment. Three of these antibodies, 1ES, 1A%, and 1E9, were

determined to bind within the N-terminal region of ANGPTLS (SE1 peptide; amino acids 25-60).

Example 4
Antibody Binding Affinity
{66223} 'The binding affinitics of antibodics 1E5, 1A8, and 1E9 to human ANGPTLS were measured
using a BIACORE system (GE Healthcare LifeSciences). Briefly, anti-mouse Fe antibody (Sigma-
Aldrich) was immobilized on all four flow cells of a CM5 chip using amine coupling reagents {GE
Healthcare LifeSciences}. Antibody from hybridoma supernatants were captured on flow cells 2, 3, and 4
using flow cell 1 as a reference. The SEI peptide of human ANGPTLE (hSEL; SEQ ID NG:6), a
corresponding SE1 peptide of cynomolgus monkey ANGPTLS (¢8EL; SEQ 1D NO:67), or human
ANGPTLS was mjected at a flow rate of 30 ul/mm at 25°C. Kinetic data were collected over time and
fit using the simultaneous global fit equation to vield affinity constants (Ko values) for each antibody .
106224] Human ANGPTLS (SEQ 1D NO:2) was produced as a fusion with bacterial NusA protein
(NusA-hANGPTLE). An £ cofi BL21 transformant containing a NusA-bANGPTL8-cxpressing
construct was induced with 1 mM PTG at 37°C for 4 bours. The cells were harvested by centnfugation
and the cell pellet was solubilized using BugBuster™ Protein Extraction Reagent (Novagen, Inc). NusA-
hANGPTLS was captured using a chelating Sepharsse FF column and eluted using PBS containing 250
mM mudazole. The NusA-hANGPTLS fusion protein was concentrated by ultrafiltration and further
purified by column chromatography.
[30225]  Assay results are shown in Table 4 and the BIACORE result for 1ES binding to hANGPTLS
{(NusA-hANGPTLE fusion protein} is shown in Fig. 4.
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Table 4
body | MSEL | eSEL A NGmg
Kd {(nM}
1ES 0.41 0.67 (.44
1AS 0.80 1.04 2.5
1ES (.92 1.80 2.1

Example 5
Humanized Antibody
1036226] 'The heavy chain and light chain variable region sequences as well as CDR sequences of
antibodies 1E5, 1E9, and 1AR arc shown in Tables 1-3. Antibody 1E5 was humanized by methods
known by those skilled in the art and is referred to herem as Hz1ES. The heavy chain vanable sequence
of Hz1E5 1s SEQ ID NG:62 and the light chain variable sequences of Hz1ES5 1s SEQ 1D NG:63.
{80227} The binding affinity of Hz1ES was determined using a BIACORE system as described herein
and compared with the binding affinity of a chimeric 1ES antibody containing the murine variable regions
of 1E3 and a human Fe region. The humanized antibody Hz1ES had a binding affinity to human SE1
peptide of 0.9 nM as compared to the chimeric antibody’s binding affinity of 0.35 uM {Fig. 3A).
[66228] Huomanized antibody Hz1ES3 was tested iz vivo for its abiity to reduce plasma tnglveeride
fevels in mice expressing BANGPTLE. C537BL/6J mice {6-8 mice per group) were administered parental
antibody from hybridoma 1ES, chimeric antibody 1ES, bumanized antibody Hz1ES, or a control antibody
{anti-KLH) by subcutancous mjection {Dav -1). Antibodies were administered as a single dose at 30
mg/ke. The next day (Day 0), the mice were injected with 1 x 10" ITU AAV-hANGPTLE or control
AAV-GFP. One day afier injection with the AAVSs, blood was obtamed from the tail veins of individual
mice and friglyceride levels were determined.
[00229]  Asshown in Fig. 5B, anti-hANGPTLS antibody Hz1ES lowered or inhibited the increase of
plasma triglycendes induced by expression of hANGPTLS to a similar extent as the parental antibody.

These results suggest that humanization of astibody 1ES had no effect on the activity of the antibody.

Example 6
Monkey studies
{86233} The ability of anti-ANGPTLE antibody Hz1ES3 to reduce plasma triglyceride levels in vivo was
studicd m cynomolgus monkevs. Hypertrighyceridemic male cynomolgus monkeys were sclected and
baseline values of serum triglycerides and serum HDL-cholesterol were measured prior to treatment (Day

-3}. On Day 0, one group of animals (n = 10) received a single dose of anti-hANGPTLS antibody Hz1ES
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(10 mg/kg) by subcutancous mjection. A group of control animals (n = 10) received a single dose of
vehicle. Blood samples were taken on Bays -2, 25 (6 hes ), 1, 3,5, 8, 15, 22, and 29 for determination of
serum triglyeerides and HDL-cholesterol. During the study, all antmals were closely monitored for health
status.

100231} Asshown in Fig. 6A, serum tnglyeerides in hypertriglveenidemic cynomolgus monkeys were
significantly reduced as early as 6 hours {p < 0.03 vs vehicle) after a single treatment with anti-
ANGPTLS antibody Hz1ES as compared to animals treated with control vehicle. The trighyeeride fevel in
treated anmimals gradually returned to pre-treatment levels by Day 29, but remained below levels observed
n the control animals. In addition, the anti-ANGPTLS antibody was effective in increasing HDL-
cholesterol levels. HDL-cholesterol levels were significantly higher by Day 1 {p <0.01 vs vehicle) m the
animals treated with anti-ANGPTLS antibody as compared to animals treated with control affer a single
dose of antibody (Fig. 6B). As with triglyeerides levels, HDL-cholesterol levels gradually returned to
pre-treatment levels by Dav 29, These results demonstrated that in a non-human primate mode] for
hypertriglyceridemia an exemplary anti-ANGPTLS antibody is effective in reducing triglyeerides levels

and wncreasing HDL-cholesterol levels.

[00232] Although the foregoing present disclosure has been described in some detail by way of
tilustration and example for purposes of clarity of understanding, the descriptions and exampies should
not be construed as miting the scope of the present disclosure. The embodiments of the present
disclosure described herein are intended to be merely exemplary, and those skilied m the art will
recognize numerous cquivalents to the specific procedures described herein. All such equivalents are
considered o be within the scope of the present disclosure and are covered by the embodiments.

180233] Al publications,, patents, patent applications, internet sites, and accession numbers/database
sequences including both polymucleotide and polvpeptide sequences cited hergin are hereby incorporated
by reference in thewr entirety for all purposes to the same extent as if each individual publication, patent,
patent application, internet site, or accession number/database sequence were specifically and mdividually

indicated to be so incorporated by reference.

{00234] Following are the sequences disclosed i the application with the exception of the heavy chain
and light cham CDR sequences defined in Tables 1-3.

Huoman ANGPTLS amino acid sequence with predicted signal sequence underlined (SEQ ID NO: 1)
MPVPALCLLWALAMVTRPASAAPMGGPELAQHEELTLLPHGT LOLGOATLNGVY RTTEGRL
TRARNSLGLYGRTIELLGOEVSRGRDAAQELRASLLETOMEEDILOLOARATAEVLGEVA
QAQKVLRDSVORLEVOLREAWLGPAY REFEVLRKAHADRKOSHI LWALTGHVORORREMVAQ

QHRLROIQERLHTAALFA
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Human ANGPTLE amine acid sequence without predicted signal sequence (SEQ 1D N2}
APMGGPELAQHEELTLLEFHGTLOLGRALNGVY RTTEGRLTRARNSLGLYGRT IELLGOEY
SRGREDAAQELRASLLETOMEEDILOLOARATARVIGEVAQAQEVLRDSVORLEVOLRSAW
LGPAYREFEVLKABADKOSHILWALTGHVQRORREMVAQOHRLROIQERLHTAATLEFA

Human ANGPTLS amino acids 22-83 (SEQ 1D NG:3)
PMGGPELACHEELTLLEFHGTLOLGOALNGYVYRTTEGRLTKARNSLGLYGRTIELLGOEV

R

R

Human ANGPTLS amino acids 84-138 (SEQ 1D NG:4)
GRDAAQELRASLLETOMEEDILOQLOQAEATAEVLGEVAQAQRKVLRDSVQRLEVQLR

Human ANGPTLE amino acids 139-198 (SEQ 1D NO:5)
SAWLGPAYREFEVLKAHADKOSHITWALTGHVOROQRREMVAQOHRLROIQERLHTAALPA

Human ANGPTLE amino acids 25-60 (hSE1 peptﬁde) (SEQ ID NG:6)
GGPELAQHEELTLLFHGTLOLGQALNGVYRTTEGRL

Human ANGPTLS amino acids 22-46 {(Sumo peptide) (SEQ 1D NG:7)
APMGGPELAQHEELTLLFHGTLOLG

Human ANGPTLE amino acids 32-46 (SEQ ID NG:8)

TETOTT T RO T O
BELTLLFPHGTLOLG

Cynomolgas monkey ANGPTLE amino acid sequence with signal sequence (SEQ 1D NO:9)

MLIVPALCLLWALAMVIQPASAAPVGSPELAEHEELTLLPHGTLOLGOALNGVY KTTEGRL

TRARNSLGLYGRTVELLGQREVS [\w*{ DAAQELRASLLETOMEEDILOLKAEATAEVLEEVA
)Z\&K LODSVRRLEVOLRSAWLGPAY QEFEVLRKAHADKQSHI LWALTGHVQRORREMVAQ
QHRLROIQERIHKAATLFA

Mouse ANGPTLS amino acid sequence with signal sequence (SEQ 1D NG:10)

MAVLALCLLWTLASAVRPAPVAPLGGPEPAQY RELTLLPHGALQLGOQATLNGVY RATEARL
TEAGHSLGLYDRALEFLGTEVROGODATQELRTSLSEIQVEEDALELRARATARSLGEVA
RAQOALRDTVRRLOVOLRGAWLGQAHQEFETLRKARADKOSHLLWALTGHVORQOREMARQ

QOWLRQIQORLHTAALFA

1E5 Heavy chain variable region amino acid sequence (SEQ 1D NG:35)
QVOLOQOSGAELVKPGTSVRLSCKRASGYTFIDYT THWVRKLRSGOGLEW IGWEYPGSDNIKY
NAKFKDKATLTADKSSSTVYMDLGRLTSEDSAVY FCARREAFSYY DVAWEAYWGOGTLVT

VSA

It

ES5 Light chain variable region amino acid sequence (SEQ 1D NO:36)
VVMTOTEPLSLPVESLGDOASTISCRSSOSLVHSNGNTYLEHWY LOKPGQSPK
SGVPDRESGSGSGSDETLNESRVEAEDLGVY FCSOTTHEPYTFGGGTKLE

U

LLIYTVSNRE
IK

1E9 Heavy chain variable region amino acid sequence (SEQ 1D NGO:44)
QVOLOQSGTELVKPGASY KL SCKASGYTEFTDY TTHWVEORSGOGLEWIGWEYPGSDNIKE
NAKFRDEATLTADKSSSTVYMELSRLTSEDSAVY FCARHEAFYVYDVAWEFANWGOQGTLVT

1EY {ight chain variable region amino acid sequence (SEQ 1D NO:45)
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DVVMTOTPLSLEVSLGDOASISCRSSOSLVHESNGNTY LHR P LORKPGOSPNLLIYTVSNRE
SGVPDRESGSGSGTDETLRKISRVEAGDLGVY FCSOSTHERPY TFGGGTKLETK

1A8 Heavy chain variable region amino acid sequence (SEQ ID NG:56)
QVOLOOSGARLVKPGASVRELSCRKASGYTFIDYTIHWVKQRSGOGLEWIGWEYPGSDNIKY
NEKFKDKATLTADKSSSIVYMELSRLTSEDSAVY FCARBEAYYVY DVAWFAYWGQGTLV'T

TN
VSA

1A% Light chain variable region amino acid sequence (SEQ ID NG:57)
DVVMTOQTPLSLPVSLGDOASISCSSSCSLVHSNGNT FLEWFLORPGOS!

TNl

SGVPDRESGSGSGTDEFTLREISRVEARDLGVYFCSQSTHEPY' ].’}_'GG&].",[,

IYTVENRE

Heavy Chain CDR?2 consensus sequence (SEQ [D N(:38)
WEYPGSDN I KX\ NZLKEXSD
X1 = ¥ or F; Xo = A or E;y X3 = K or R

Heavy chain CDR3 consensus sequence (SEQ 1D NO:59)
HEAX G XKXRYDVAWERAX,
X1 = F or ¥Y; X = S or Y; X3 = Y or V; Xy = Y or N

Light chain CDRI consensus sequence (SEQ 1D NO:60)
X SSOSTLVHESNGNTXLH
X1, = Ror 8 % =Y or F

Light chain CDR3 consensus sequence (SEQ 1D NG:61)
SOXWTHFPYT
X1 =T or S

Hz1E5 A1 Heavy chain variable region amino acid sequence (SEQ ID N()‘é?‘
EVQLVOSGARVKEPGSSVRVSCKASGYTETDYTITHWVROQAPGOGLEWMGWEFYPGSDNIKY
NAKE [’]_JRA TLTADKSTSTAYMELSSLRSEDTAVY YCARBEAFSYYDVAWFAYWGOGETLVT
Vss

Hz1E5 A1 Light chain variable region amino acid sequence (SEQ IDNG: 63
DVVMTOTPLSLPVIPGEPASISCRSSQSLVHSNGNT Y LEWY LOKPGOSPOL

SGVPDRESGEGSGSDEFTLRISRVEAEDVGVY FCSQTTHFRPYTEGOGTKS

YTVSNRE

Hz1ES Al Heavy chain amino acid sequence without signal sequence (SEQ ID NG:64)

EVOLVOQSGAEVEKRKPGESVREKVSCRASGY TET DY TLHWVROAPGQGLEWMGWEY PGSDNTIKY
NAREFKDRAT L TADKSTSTAYMELSSLRSEDTAVYYCARHEAFSYYDVAWFAYWGOGTLVT
VESASTRGPSVEPLARPSSKSTS AALGCLVEDYEFPEPVIVSWNSGALTSGVHT FRPAVL

VEWNSGE

QS3GLYSLSSVVIVPSSSLGTOTY ICNVNHKP SNTEVDRKRKVEPKSCDKTHTCPPCPARPEL
LQCLL‘SV"] FPPRPRKDTIMISRT P&i\/‘[(3‘»/"\7\/11\/5‘*] EDPEVKENWYVDGVEVHNA FREE

QYNSTYRVVEVLTVLHOQDWLNGKEYRCKVSNKALFPAPIEKTISKAKGOFPREPOVYTLERS
?‘H"“"‘V]'”K'\Y)\/b LTCLVRKGEYPSDIAVEWESNGOPENNY KT TPPVLDSDGSFELY SKLTVDEK

RWOQGNVESCESVMEEALANEYTOKSLSLSPGK

HZIES A1 Light chain amino acid sequence without signal sequence (SEQ 1D NO:65)
MTOTPLSLPVIPGEPASISCRESQSLVHSNGNTYLEWY LOKPGQSPOLLIYTVISNRE
S( ‘”’]',[ FEGEGEGESDEFTLRKISRVEAEDVGVY FCSQTT “"P{]‘FGQ(J] KVETKRTVAAPSY

ATV oI D OaSaD
FIFPPSDEQLKSGTASVVCLLNNEFY PREARKVOWRKVDNALOSGNSQES .[‘llQ])SKDb']?.{SL

L4
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PLSKADYEKHRVY ACEVTHOGLSSPVIKSENRGEC

FLAG tag (SEQ ID NO:66)

DYEKDDDDK
Cyno ANGPLTE amino acids 23-60 (cSE1 peptide) (SEQ 1D NO:67)

GSPELAEHEELTLLFHGTLOLGQALNGVYKTTEGRL

SEQUENCE LISTING
{86235} TThe present specification 1s being filed with a computer readable torm {(CRF) copy of the
Sequence Listing. The CRF entitled 13370-057-228 ST25.txt, which was created on October 27, 2018

and 15 37,767 bytes in size, 18 incorporated herein by reference in s entirety.
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WHAT IS CLAIMED:

o]

3

An antibody or antigen-binding fragment thereof that competes for binding to angiopoictin-fike

protein 8 (ANGPTLS) with a reference antibody, wherein the reference antibody comprises:

{a)

(b)

a heavy chain CDRI compnsing GYTFTDYTIH (SEQ 1D NO:11); a heavy chain CDR2
comprising WFYPGSDNEOGNXGKFXSD, wherein Xy s Y or F, Xpis Aor Eand X34
Kor R (SEQ 1D NO:538); and a heavy chain CDR3 comprising

HEAX OXGYDVAWEFAX, wherein Xy s For Y, Xzis8SorY, Xsis Y or V, and X418
Y or N {SEQ 1D NO:59)and/or

a light cham CDRI comprising X SSQSLVHSNGNTXLLH, wherein Xy is Ror S and X
15 Y or F (SEQ ID NO:60); a light chain CDRZ comprising TYSNRFES (SEQ 1D NG:29y,
and a light chain CDR3 comprising SQXTHFPYT, wherein X;is T or S(SEQ ID
NQO:61).

Au antibody or antigen-binding fragment thereof that binds an epitope on ANGPTLE recognized

by a reference antibody, wherein the reference antibody comprises:

{a)

{b)

a heavy chain CDRI comprising GYTFTDYTIH (SEQ 1D NGO:11); a heavy chain CDRZ
comprisimg WEFYPGSDNIKXNXGKEFX:D, wherein Xy is Y or F, Xpis A or E and X5 18
K or R(SEQ IP NO:538); and a heavy chain CDR3 comprising

HEAX XOXGYDVAWEFAX wherein XoisFor Y, Xos S or Y, XsisYor V, and Xy 15
Y or N (SEQ 1D NO:59).and/or

a light chain CDR1 comprising X SSQSLVHSNGNTXLH, wherein X is Ror S and X,
1s Y or F(SEQ ID NO:60): a light chain CDR2 comprising TVSNRFS (SEQ ID NO:29);
and a light chain CDR3 comprising SQXGTHFPYT, wherein Xy is T or S (SEQ 1D
MNO6).

The antibody or antigen-binding fragment thereof of claim 1 or claim 2, wherein the reference

antibody comprises:

(a)

{b)

a heavy chain CDRI comprising SEQ 1D NOs: 11, 12, 13, 14, or 15, a heavy chain CDR2
comprising SEQ ID NOs: 16, 17, 18, 19, or 20, and a heavy chain CDR3 compnsing SEQ
I NGe21, 22,23, or 24, and

a light chaio CDR1 comprising SEQ 1D NOs:25, 26, 27, or 28, a light chain CDRZ
comprising SEQ 1D NOs:29, 30, or 31, and a light chain CDR3 comprising SEQ 1D
MN{s:32, 33, or 34,
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The antibody or antigen-binding fragment thercot of claim 1 or claim 2. wherein the reference

antibody comprises:

(a) a heavy chain CDRI comprising SEQ 1D NGs: 11, 12, 13, 14, or 15, a heavy chain CDR2
comprising SEQ ID NOs:37, 17, 18, 19, or 20, and a heavy cham CDR3 comprising SEQ
I N3g:38, 39, 68, or 69, and

(b} a light chaio CDR1 comprising SEQ 1D NOs:25, 26, 27, or 40, a light chain CORZ
comprising SEQ 1D NOs:29, 30, or 31, and a light chain CDR3 comprising SEQ 1D
MN{s:41, 42, 0143,

The antibody or antigen-binding fragment thercot of claim 1 or claim 2. wherein the reference

antibody comprises:

(a) a heavy chain CDRI comprising SEQ ID NGs: 11, 12, 13, 14, or 15, a heavy chain CDR2
comprising SEQ ID NOs:46, 17, 18, 47 or 20, and a heavy chain CDR3 comprising SE(
1D NGs:48, 49, 50, or 31, and

(b} a hight chain CDRI1 comprising SEQ 1D NOs:52, 53, 54, or 55, a light chain CDRZ
comprising SEQ 1D NOs:29, 30, or 31, and a light chain CDR3 comprising SEQ 1D
MN{s:41, 42, 0143,

The antibody or antigen-binding fragment thereof of any one of claims 1 to 3, wherein the
refercnee antitbody further comprises (a) a beavy chain variable region FR1, a heavy chain
variable region FRZ, a heavy chain variable region FR3, and a heavy chain vanable region FR4,
and (b) a light chain vanable region FR1, a light chain variable region FR2, a light chain vanable

region FR3, and a light chain variable region FR4.

The antibody or antigen-binding fragment thereof of any one of claims 1 to 6, wherein the
reference antibody comprises a heavy chain variable region comprising SEQ 1D NQOs:25, 44, 56,
or 62; and a hight chain variable region comprising SEQ 1D NOs:26, 45, 57, or 63.

The antibody or antigen-binding fragment thercof of claim 7, wherein the reference antibody
comprises a heavy chain variable region comprising SEQ 1D N(:23 and a light chain variable

region comprising SEQ 1D NO:26.
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9. The antibody or antigen-binding fragment thereof of claim 7, wheremn the reference antibody
comprises a heavy chain variable region comprising SEG 1D NO:44 and a light chain vanable
region comprising SEQ 1D N(G:45.

10. The antibody or antigen-binding fragment thercof of claim 7, wherein the reference antibody
comprises a heavy chain variable region comprising SEQ 1D N(:56 and a hight chain variable

region comprising SEQ 1D NO:57.

11 The antibody or antigen-binding fragment thereof of claim 7, wherein the reference antibody
comprises a heavy chain variable region comprising SEQ 1D NO:62 and a light chain vanable

region comprising SEQ 1D N(:63.

12. The antibody or antigen-binding fragment thereof of any one of claims 1 to 11, wherein the
reference anttbody binds an N-terminal region of ANGPTLE, wherein the N-terminal region

comprises SEQ 1D NO:3.

13 The antibody or antigen-binding fragment thereof of anv onc of claims 1 to 11, wherein the
reference antibody binds an N-terounal region of ANGPTLS, wherein the N-terminal region

comprises SEQ ID NO:6.

14 The antibody or antigen-binding fragment thercof of any one of claims 1 to 11, wherein the
reference antibody binds an N-terminal region of ANGPTLE, wherein the N-terminal region

comprises SEQ 1D NO.7.

15, The antibody or antigen-binding fragment thereof of any onc of claims 1 to 11, wherein the
reference antibody binds an N-termunal region of ANGPTLS, wherein the N-terminal region

comprises SEQ 1D NG:3.

16. An antibody or antigen-binding fragment thercof that specifically binds an N-terminal region of
human ANGPTLE, wherein the N-terminal region comprises amino acids 25-60 of SEQ ID NO: 1
and wherein the antibody (13 lowers triglveeride levels, (it} lowers LDL-cholesterol, and/or (11}

increases HDL-cholestero! in a subject.
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An antibody or antigen-binding fragment thereof that specifically binds human ANGPTLE, which

COMPrises:

{(a) a heavy cham CDRI1 comprising GYTFTDYTIH (§EQ 1D NG:11); a heavy chain CDR2
comprising WEFYPGSDNIKXINX2KFX3D, wherein X1 is Y or F, X215 A or E and X3
is K or R (SEQ ID NQO:538); and a heavy chain CDR3 comprising
HEAXIXZX3YDVAWFAXY whercin XiisForY, X218 50r Y, X3is Y or V, and X4
1sY or N (SEQ ID NO:59); and/or

(b} a hight chain CDRI1 comprising XISSQSLVHSNGNTXZLH, wherein X1 s R or § and
X21sY or F(SEQ ID NG:60); a light chaim CDRZ comprising TVSNRFS (SEQ ID
NO:29y; and a light chain CDR3 comprising SQXTTHFPY'T, wherein X1 1s T or § (8EQ
1D NO:61).

The antibody or antigen-binding fragment thercof of claim 16 or claim 17, which comprises:

(a) a heavy chain CDR1 comprising SEQ ID NQGs:11, 12, 13, 14, or 15, a heavy chain CDR2
comprising SEQ ID NOs:16, 17, 13, 19, or 20, and a heavy chain CDR3 comprising SEQ
1D NGs:21,22, 23, 0r 24, and

(b} a hight chain CDRI1 comprising SEQ 1D NOs:25, 26, 27, or 28, a light chain CDRZ
comprising SEQ 1D NOs:29, 30, or 31, and a light chain CDR3 comprsing SEQ ID

N3s:32, 33, or 34,

The antibody or antigen-binding fragment thercof of claim 16 or claim 17, which comprises:

{a) a heavy chain CDRI comprising SEQ 1D NGs: 11, 12, 13, 14, or 15, a heavy chain CDR2
comprising SEQ ID NOs:37, 17, 18, 19, or 20, and a heavy chain CDR3 comprising SE(
1D Ns:38, 39, 68, or 69, and

(b} a hight chain CDRI1 comprising SEQ 1D NOs:25, 26, 27, or 40, a ight chain CDRZ
comprisimg SEQ 1D NOs:29, 30, or 31, and a light chain CDR3 comprsing SEQ ID
NOs:41, 42, or43.

The antibody or antigen-binding fragment thercof of claim 16 or claim 17, which comprises:

{a) a heavy chain CDRI comprising SEQ 1D NGs: 11, 12, 13, 14, or 15, a heavy chain CDR2
comprising SEQ ID NOs:46, 17, 18, 47, or 20, and a heavy chain CDR3 comprising SE(
1D NOs:48, 49, 30, or 51, and
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{b) a light cham CDRI compnsing SEQ 1D NOs:52, 53, 54, or 55, a light chain CDR2
comprising SEQ 1D NOs:29, 30, or 31, and a light chain CDR3 comprising SEQ ID
NOs:41, 42, or 43,

The antibody or antigen-binding fragment thercof of any one of claims 17 to 20, which further
comprises: {a) a heavy chain FR1, a heavy chain FRZ, a heavy chain FR3, and a heavy chain

FR4; and/or (b) a light chain FR1, a light chain FR2, a light chain FR3, and a hight chain FR4.

The antibody or antigen-binding fragment thereof of claim 16 or claim 17, which comprises:

() a heavy chain vanable region having at least 90% sequence identity to SEQ ID N(Os:33,
44, 56, or 62; and/or

(b} a light chain variable region having at feast 90% sequence identity to SEQ 1) NUs:36,

45,37, or 63.

The antibody or antigen-binding fragment thereof of claim 22, which comprises a heavy chain
vartable region having at least 95% sequence identity to SEQ 1D NO:35 and a light chain variable

region having at least 95% sequence dentity to SEQ 1D NO:36.

The antibody or antigen-binding fragment thereof of claim 22, which comprises a heavy cham
vartable region having at least 95% sequence identity to SEQ 1D NG44 and a light chain varniable

region having at least 95% sequence identity to SEQ 1D NO:435.

The antibody or antigen-binding fragment thereof of claim 22, which comprises a heavy chain
variable region having at least 95% sequence identity to SEQ 1D NO:56 and a light chain variable

region having at least 95% sequence dentity to SEQ D NO:37.

The antibody or antigen-binding fragment thereof of claim 22, which comprises a heavy cham
vartable region having at least 95% sequence identity to SEQ 1D NG:62 and a light chain variable

region having at least 95% sequence identity to SEQ 1D NO:63.
The antibody or antigen-binding fragment thereof of claim 22, which comprises a heavy chain

variable region comprising SEQ 1D NO:35, and a light chain variable region comprising SEQ 1D

N:36.
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The antibody or antigen-binding fragment thereof of clamm 22, which comprises a heavy chain
variable region comprising SEQ D NG44 and a hight chain variable region comprising SEQ D

NG:45.

The antibody or antigen-binding fragment thercof of claim 22, which comprises a heavy chain
variable region comprising SEQ 1D NO:56 and a light chain vanable region comprising SEQ 1D

NO:57.

The antibody or antigen-binding fragment thereof of claim 22, which comprises a heavy chain
vartable region comprising SEQ 1D N(O:62 and a hight chaimn variable region comprising SEQ ID

NG:63.

An antibody or antigen-binding fragment thercof that specifically binds ANGPTLE, which

comprises the heavy cham CDR1, CDR2, and CDR3, and/or the light chain CDR1, CDR2, and

CDR3 from:

() the antibody designated 1E5 that comprises a heavy chain variable region comprising
SEQ H NO:35 and a light chain variable region comprising SEQ 1D NO:306;

{b} the antibody designated 1E9 that comprises a heavy chain vanable region comprising
SEQ B NO:44 and a light chain variable region comprising SEQ 1D N(:45; or

{c the antibody designated 1AS that comprises a heavy chain variable region comprising

SEQ H3 NO:56 and a light chain vanable region comprising SEQ 1D NG:57.

The antibody or antigen-binding fragment thereof of claim 31, which comprises the CDRI,
CDR2, and CDR3 from a heavy chain variable region comprising SEQ ID N(G:33 and the CDR1,
CDR2, and CDR3 from a light chain varable region comprising SEQ 1D NO:36.

The antibody or antigen-binding fragment thereof of claim 31, which comprises the CDR1,
CDR2, and CDR3 from a heavy chain variable region comprising SEQ 1D NO:44 and the CDR1,
CDR2, and CDR3 from a light cham variable region comprising SEQ 1D NO:45.

The antibody or antigen-binding fragment thereof of claim 31, which comprises the CDR],

CDR2, and CDR3 from a heavy chain variable region comprising SEQ ID NO:56 and the CDR1,
CDR2, and CDR3 from a light chain varable region comprising SEQ 1D NO:57.
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An antibody or antigen-binding fragment thereof that specifically binds ANGPTLS, wherein the

antibody comprises:

{(a) a heavy chain variable region compnsing a DRI a CDRZ, and a CDR3 amino acid
sequence depicted in Tables 1-3; and/or

(b) a light chain varnable region comprising a CDR1, a CDR2, and a CDR3 amino acid

sequence depicted in Tables 1-3.

36. An antibody that specifically binds ANGPTLSE, which comprises a heavy chain of SEQ 113 NO:64
and a hight chain of SEQ ID NG:65.

23
~3

The antibody or antigen-binding fragment thercof of any one of claims 1 to 36, wherein the

antibody is a monoclonal antibody.

38. The antibody or antigen-binding fragment thereof of any one of claims 1 to 37, wherein the
3 g £ frag \

antibody is a humanized, human, or chimeric antibody.

39 The antibody or antigen-binding fragment thereof of anv one of clavns 1 to 38, which 1s a Fab,
Fab’, F(ab’}s, Fv, scFv, (scFvh, single cham antibody, dual variable region anubody, single
variable region antibody, linear antibody, a V region, a bispecific antibody, or 2 multispecific

antibody.

40. The antibody or antigen-binding fragment thercof of any one of claims 1 to 39, which 1s

conpugated to a detectable marker.
41 The antibody or antigen-binding fragment thereof of claim 40, wherein the detectable marker is
selected from a radioisotope, a metal chelator, an enzyme, a fluorescent compound, a

bicluminescent compound and a chemihiminescent compound.

42. The antibody or antigen-binding fragment thercof of any one of claims 1 to 39, which is

conjugated to a cytotoxic agent.

43. The antibody or antigen-binding fragment thereof of any onc of claims 1 to 39, which is an

antagonist of ANGPTLSR.
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44, The antibody or antigen-binding fragment thereof of any one of claims 1 to 39, which inlubits

ANGPTLS activity.

45. The antibody or antigen-binding fragment thercof of any one of ¢claims 1 to 39, which lowers

triglycende levels.

46. The antibody or antigen-binding fragment thereof of any one of claims 1 to 39, which lowers
LBL-cholesterol levels.
47. The antibody or antigen-binding fragment thereof of any one of claims 1 to 39, which increases

HDL-cholesterol levels.

48, A pharmaceutical composition that comprises the antibody or antigen-binding fragment thereof of

any one of claims 1 to 42, and a pharmaccutically acceptable camer.

49, An 1solated polynucleotide molecule that encodes the antibody of any one of claims 1 to 39,
54. A vector comprising the polynucleotide of claim 49.
51 An isolated cell comprising the polynucieotide of claim 49 or the vector of claim 50,

52. A host cell producing the antibody of any one of claims 1 to 39.

53 A hybridoma that produces the monoclonal antibody of claim 37.

54 A transgenic animal that produces the antibody of any one of claims 1 to 39.

55. A binding agent that binds to essentially the same epitope on ANGPTLS as an antibody of any

one of claims | to 39.

56. A binding agent that specifically binds ANGPTLS which comprises a scaffold protein and

comprises one or more CDRs as shown in Tables 1-3.
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57. A binding agent which competes with the antibody of any one of claims 1 to 39 for binding to
ANGPTLS.
58, A method of lowering triglyeeride levels in a subject with elevated triglyveernide levels, the method

comprising administering to the subject a therapeutically effective amount of the antibody or

antigen-binding fragment thereof of any one of claims 1 to 36,

39, A method of treating a disease or disorder associated with clevated trighyceride levels in a subject,
the method comprising administering to the subject a therapeutically effective amount of the

antibody or antigen-binding fragment thereof of any one of claims 1 to 39.

60, The method of claim 39, wherein the discase or disorder is metabolic syndrome, obesity, diabetes,
cardiovascular disease, hyperlipidenua, hvpertriglveenidemia, pancreatitis, renal disease, or

hypothyroidism.

61. The method of any one of claims 58 to 60, wherein the clevated triglveeride levels are elevated

plasma triglveeride levels.

62. The method of claim 61, wherein the elevated plasma triglveeride level 1s 150 mg/dL or higher.

63. The method of claim 61, wherein the clevated plasma triglveeride level ts about 150 to about 200
mg/dL.

64, The method of claim 61, wherein the elevated plasma triglyeende level 1s about 200 to about 500
mg/dL.

63, The method of claim 61, wherein the elevated plasma triglveeride level 1s about 500 or higher.

66, The method of any one of claims 58 to 65, wherein the elevated triglycenide level is reduced by at

least 5% as compared to triglveeride levels in the subject prior to the admimstration of antibody.

67. The method of any one of claims 38 to 65, wherein the elevated triglyceride level is reduced by at

least 10% as compared to triglyceride levels 1o the subject prior to the administration of antibody.
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68, The method of any one of claims 58 to 65, wherein the elevated nglveeride level is reduced by
about 10-15% as compared to triglyceride levels in the subject prior to the administration of

antibody.

69, The method of any one of claims 58 1o 65, wherein the clevated triglyceride level is reduced by
about 10-209 as compared to triglyceride levels m the subiect prior to the admmistration of

antibody.

70 The method of any one of claims 58 to 65, wheren the clevated nglveeride level is reduced by
about 20-30% as compared to triglycenide levels in the subject prior to the administration of

antibody.

71. The method of any one of claims 58 1o 65, wherein the elevated triglyeeride level is reduced by
morc than 25% as compared to triglyceride levels m the subject prior to the administration of

antibody.

72. A method of increasing HDL-cholesteral levels in a subject, the method comprising
admimistering to the subject a therapeutically effective amount of the antibody or antigen-binding
fragment thereof of any one of claims 1 to 39.

73. A method of reducing LDL-cholesterol levels in a subject, the method comprising administering
1o the subject a therapeuticaily effective amount of the antibody or antigen-binding fragment
thergof of any one of claims 1 to 39,

74, The method of any one of claim 38 to 73, wherein the subject is overweight or obese.

75. The method of any one of claims 58 to 74, wherein the subject 13 admimstered one or more

additional therapeutic agents.

76. The method of claim 75, wherem the therapeutic agent 15 selected from the group consisting of a

fibrate, a statin, omega-3 fatty acids, and niacin.

77 Use of the antibody or antigen-binding fragment thercof of any one of claims 110 39 in the

manufacture of a medicament for lowerning nglveeride levels.
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78. Use of the antibody or antigen-binding fragment thereof of any one of claims | to 39 i the
manufacture of a medicament for treatment of a disease or disorder associated with elevated

triglycende levels.

79. Use of the antibody or antigen-binding fragment thereof of any one of claims 1 to 39 in the

manvfacture of a medicament for increasing HDE ~cholesterol levels.

30, Use of the antibody or antigen-binding fragment thereof of any one of claims 1 to 39 m the

manufacture of a medicament for lowering LDL-cholesterol levels.
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FIG. 6A
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US 18/59734

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

I. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3, Claims Nos.: 6-15, 21, 37-55, 57-80
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

- see extra sheet for Box No. |ll Observations where unity of invention is lacking -

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:I As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:' As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-2, 16, 17, 22, 35, 56 limited to SEQ ID NOs: 11, 16, 21, 35

Remark on Protest E] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

[—_—l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 18/59734

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(8) - CO7K 16/26, A61K 39/395 (2019.01)
CcpPC

- CO7K 16/26, A61K 39/39575, CO7K 16/22, CO7K 2317/34, CO7K 2317/76, CO7K 2317/92

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

See Search History Document

Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the intemmational search (name of
See Search History Document

data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

(15.09.2016) para [0167]

X US 2017/0037124 A1 (REGENERON PHARMACEUTICALS, INC.) 09 February 2017

- (09.02.2017) para [0008), {0010}, [0012], [0020] SEQ ID NO: 337

A

A WO 2011/084714 A2 (BIOGEN IDEC MA Inc.) 14 July 2011 (14.07.2011) abstract, SEQ ID NO:
59

A US 2016/0264662 A1 (THE UNITED STATES OF AMERICA, AS REPRESENTED BY THE

SECRETARY, DEPARTMENT OF HEALTH AND HUMAN SERVICE et al.) 15 September 2016

16

1-2, 17, 22, 35, 56
1-2, 17, 22, 35, 56

1-2, 17, 22, 35, 56

D Further documents are listed in the continuation of Box C.

D See patent family annex.

. Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

“T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

04 March 2019

Date of mailing of the international search report

22 MAR 2019

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer:
Lee W. Young

PCT Helpdesk: §71-272-4300
PCT OSP: §71-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.
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Continuation of:
Box No. lll. Observations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid.

Group 1+: Claims 1-5, 16-20, 22-36, 56, drawn to an antibody or antigen-binding fragment thereof that binds to angiopoietin-like protein 8
(ANGPTLS8). The anti-ANGPTLS8 antibody will be searched to encompass:

HCDR1 comprising GYTFTDYTIH (SEQ ID NO: 11);

HCDR2 comprising WFYPGSDNIK-X1-N-X2-KF-X3-D, wherein X1is Y, X2 is A, X3 is K (SEQ ID NO: 5§8) (corresponding to
WFYPGSDNIKYNAKFKD (SEQ ID NO: 16));

HCDR3 comprising HEA-X1-X2-X3-YDVAWFA-X4, wherein X1is F, X2is S, X3 is Y, and X4 is Y (SEQ ID NO:59) (corresponding to
HEAFSYYDVAWFAY (SEQ ID NO: 21));

Heavy chain comprising SEQ 1D NO: 35.

Itis believed that claims 1-2, 16, 17, 22, 35, 56, encompass this first named invention, and thus these claims will be searched without
fee to the extent that they encompass SEQ ID NOs: 11, 16, 21, 35. Additional anti-ANGPTLS8 antibody will be searched upon the
payment of additional fees. Applicants must specify the claims that encompass any additionally elected anti-ANGPTLS8 antibody.
Applicants must further indicate, if applicable, the claims which encompass the first named invention, if different than what was indicated
above for this group. Failure to clearly identify how any paid additional invention fees are to be applied to the "+" group(s) wilt result in
only the first claimed invention to be searched.

An exemplary election would be an anti-ANGPTLS8 antibody encompasses:

LCDR1 comprising X1-SSQSLVHSNGNT-X2-LH, wherein X1 is R, X2 is Y (SEQ ID NO: 60) (corresponding to RSSQSLVHSNGNTYLH
(SEQ ID NO: 25).);

LCDR2 comprising TVSNRFS (SEQ ID NO:29);

LCDRS3 comprising SQ-X1-THFPYT, wherein X1 is T (corresponding to SQTTHFPYT (SEQ ID NO: 32).);

Light chain comprising SEQ ID NO: 36 (Claims 1-3, 16-18, 22, 23, 31, 32, 35, 56, limited to SEQ ID NOs: 25, 29, 32, 36).

The inventions listed as Groups I+ do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

No technical features are shared between the amino acid sequences of anti-ANGPTLS8 antibodies of Groups I+ and, accordingly, these
groups lack unity a priori.

Additionally, even if Groups I+ were considered to share the technical features of including: an anti-ANGPTLS8 antibody, these shared
technical features are previously disclosed by US 2017/0037124 A1 to Regeneron Pharmaceuticals, Inc. (hereinafter 'Regeneron’).

Regeneron teaches (instant claim 1) an antibody or antigen-binding fragment thereof that competes for binding to angiopoietin-like
protein 8 (ANGPTLB8) with a reference antibody (para [0010}, a monoclonal antibody or antigen-binding fragment thereof that specifically
binds to ANGPTLS.; [0020], j) cross-competes with a reference antibody.), wherein the reference antibody comprises: a heavy chain
CDR1, CDR2 and CDR3; and/or a light chain CDR1, CDR2, and CDR3 (para [0020], wherein the reference antibody comprises a heavy
chain variable region (HCVR) and a light chain variable region (LCVR) amino acid sequence selected from the group consisting of any of
the HCVR and LCVR amino acid sequences of Table 1.).

Regeneron teaches (instant claim 2) an antibody or antigen-binding fragment thereof that binds an epitope on ANGPTLS8 recognized by
a reference antibody (para [0010], a monoclonal antibody or antigen-binding fragment thereof that specifically binds to ANGPTLS.;
[0012], b) binds specifically to a linear epitope in the N-terminal region of human ANGPTLS.; [0020], j) cross-competes with a reference
antibody.).

Regeneron teaches (instant claim 16) an antibody or antigen-binding fragment thereof that specifically binds an N-terminal region of
human ANGPTLS, wherein the N-terminal region comprises amino acids 25-60 of SEQ ID NO: | (para [0012], b) binds specifically to a
linear epitope in the N-terminal region of human ANGPTLS as defined by SEQ ID NO: 337, amino acid residues 4-39 is 100% match to
amino acid residues 25-60 of claimed SEQ ID NO: 1.); and wherein the antibody (i) lowers triglyceride levels (para [0008], One aspect of
the invention provides human antibodies and antigen-binding fragments thereof that bind to/interact with ANGPTLS8, whereby such
binding and/or interaction results in the lowering of triglyceride levels in a mammal.).

Regeneron teaches (instant claims 17, 31, 35) an antibody or antigen-binding fragment thereof that specifically binds human ANGPTL8
(para [0010}, a monoclonal antibody or antigen-binding fragment thereof that specifically binds to ANGPTLS.).

The inventions of Group I+ further shares the feature of the technical feature of a binding agent that comprises a scaffold protein and
one or more CDRs (instant claim 56), which is disclosed by US 2016/0264662 A1 to the The United States Of America, As Represented
By The Secretary, Department Of Health And Human Service et al. (hereinafter 'HHS') (para [0167], one or more of the heavy and/or
light chain complementarity determining regions (CDRs) from a disclosed antibody is expressed on the surface of another protein, such
as a scaffold protein.).

As said technical features were known in the art at the time of the invention, these cannot be considered special technical features that
would otherwise unify the groups.

Groups I+ therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.

Form PCT/ISA/210 (extra sheet) (January 2015)
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