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CLAIMS

An antibody or antigen-binding fragment therthaft binds human Glial-Cell-Line-Derived
Neurotrophic Factor (GDNF) Family Receptor Alpheelprotein (GFRAL) (SEQ ID NO: 1797),
which comprises: a heavy chain variable region (\¢bthplementarity determining region
(CDR)1, a VH CDR2, and a VH CDR3 of a VH compristhg amino acid sequence set forth in
SEQ ID NO: 3, and a light chain variable region \@DR1, a VL CDR2, and a VL CDR3 of a

VL comprising the amino acid sequence set fort8&EQ 1D NO: 4.

The antibody or antigen-binding fragment theiaflaim 1, wherein

(@)

(b)

()

(d)

(e)

(f)

the VH CDR1, the VH CDR2, the VH CDR3 compltise amino acid sequence set forth
in SEQ ID NO: 46, SEQ ID NO: 137, and SEQ ID NO52&spectively, and the VL
CDR1, the VL CDR2, and the VL CDR3 comprise theramacid sequence set forth in
SEQ ID NO: 301, SEQ ID NO: 376, and SEQ ID NO: 428pectively;

the VH CDR1, the VH CDR2, the VH CDR3 compribe amino acid sequence set forth
in SEQ ID NO: 47, SEQ ID NO: 138, and SEQ ID NO62&espectively, and the VL
CDR1, the VL CDR2, and the VL CDR3 comprise theramacid sequence set forth in
SEQ ID NO: 302, SEQ ID NO: 377, and SEQ ID NO: 428pectively;

the VH CDR1, the VH CDR2, the VH CDR3 compribe amino acid sequence set forth
in SEQ ID NO: 48, SEQ ID NO: 137, and SEQ ID NO52&spectively, and the VL
CDR1, the VL CDR2, and the VL CDR3 comprise theramacid sequence set forth in
SEQ ID NO: 301, SEQ ID NO: 376, and SEQ ID NO: 428pectively;

the VH CDR1, the VH CDR2, the VH CDR3 compribe amino acid sequence set forth
in SEQ ID NO: 49, SEQ ID NO: 139, and SEQ ID NO72&spectively, and the VL
CDR1, the VL CDR2, and the VL CDR3 comprise theramacid sequence set forth in
SEQ ID NO: 303, SEQ ID NO: 377, and SEQ ID NO: 428pectively;

the VH CDR1, the VH CDR2, the VH CDR3 compttse amino acid sequence set forth
in SEQ ID NO: 50, SEQ ID NO: 140, and SEQ ID NO82espectively, and the VL
CDR1, the VL CDR2, and the VL CDR3 comprise theramacid sequence set forth in
SEQ ID NO: 304, SEQ ID NO: 378, and SEQ ID NO: 428pectively; or

the VH CDR1, the VH CDR2, the VH CDR3 comprite amino acid sequence set forth
in SEQ ID NO: 46, SEQ ID NO: 141, and SEQ ID NO52&spectively, and the VL
CDR1, the VL CDR2, and the VL CDR3 comprise theramacid sequence set forth in
SEQ ID NO: 301, SEQ ID NO: 376, and SEQ ID NO: 428pectively.



3.

879

The antibody or antigen-binding fragment tbé claim 1 or 2, which comprises:

(@)

(b)

()

(d)

(e)

(f)

(9)

(h)

a VH that is at least 80% sequence identictliédamino acid sequence set forth in SEQ
ID NO: 3;

a VL that is at least 80% sequence identicdhéoamino acid sequence set forth in SEQ
ID NO: 4;

a VH that is at least 85% sequence identict#tiécamino acid sequence set forth in SEQ
ID NO: 3;

a VL that is at least 85% sequence identicdhéoamino acid sequence set forth in SEQ
ID NO: 4;

a VH that is at least 80% sequence identictidamino acid sequence set forth in SEQ
ID NO: 3 and a VL that is at least 80% sequencatidal to SEQ ID NO: 4;

a VH that is at least 85% sequence identichéoamino acid sequence set forth in SEQ
ID NO: 3 and a VL that is at least 85% sequencatidal to SEQ ID NO: 4;

a VH that is at least 90 % sequence identcéhe amino acid sequence set forth in SEQ
ID NO: 3 and a VL that is at least 90% sequencatidal to SEQ ID NO: 4;

a VH that is at least 95% sequence identict#técamino acid sequence set forth in SEQ
ID NO: 3 and a VL that is at least 95% sequencatidal to SEQ ID NO: 4; or

a VH comprising the amino acid sequence sehfor SEQ ID NO: 3 and a VL

comprising the amino acid sequence set forth in SEQO: 4.

The antibody or antigen-binding fragment theiaflaim 1 or 2, which comprises:

(@)

(b)

()

(d)

(e)

(f)

a VH that is at least 80% sequence identictliédamino acid sequence set forth in SEQ
ID NO: 1982;
a VL that is at least 80% sequence identic#héoamino acid sequence set forth in SEQ
ID NO: 1997,
a VH that is at least 85% sequence identictieécamino acid sequence set forth in SEQ
ID NO: 1982;
a VL that is at least 85% sequence identicthéoamino acid sequence set forth in SEQ
ID NO: 1997,
a VH that is at least 90% sequence identictiiéaamino acid sequence set forth in SEQ
ID NO: 1982;
a VL that is at least 90% sequence identicahtbamino acid sequence set forth in SEQ
ID NO: 1997,
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(9) a VH that is at least 80% sequence identict#tiécamino acid sequence set forth in SEQ
ID NO: 1982 and a VL that is at least 80% sequédestical to the amino acid sequence
set forth in SEQ ID NO: 1997;

(h) a VH that is at least 85% sequence identictiécamino acid sequence set forth in SEQ
ID NO: 1982 and a VL that is at least 85% sequéthkestical to the amino acid sequence
set forth in SEQ ID NO: 1997;

0] a VH that is at least 90% sequence identichéoamino acid sequence set forth in SEQ
ID NO: 1982 and a VL that is at least 90% sequéthkestical to the amino acid sequence
set forth in SEQ ID NO: 1997

)] a VH that is at least 95% sequence identicahéoamino acid sequence set forth in SEQ
ID NO: 1982 and a VL that is at least 95% sequédthkestical to the amino acid sequence
set forth in SEQ ID NO: 1997; or

(K) a VH comprising the amino acid sequence sdhfior SEQ ID NO: 1982 and a VL

comprising the amino acid sequence set forth in SERO: 1997.

The antibody or antigen-binding fragment theiaflaim 1 or 2, which comprises a VH

comprising the amino acid sequence set forth in SERO: 1982.

The antibody or antigen-binding fragment ther&aflaim 1 or 2, which comprises a VL

comprising the amino acid sequence set forth in SERO: 1997.

The antibody or antigen-binding fragment theiaflaim 1 or 2, which comprises a VH
comprising the amino acid sequence set forth in SEQO: 1982 and a VL comprising the
amino acid sequence set forth in SEQ ID NO: 1997.

The antibody or antigen-binding fragment thergaflaim 1 or 2, which binds within domain 3
of human GFRAL.

The antibody or antigen-binding fragment theiaflaim 1 or 2, which binds within amino acid
residues 220-316 of SEQ ID NO: 1797.

An antibody or antigen-binding fragment therénait competes for binding to human GFRAL

with an antibody or antigen-binding fragment thémafcany one of claims 1 to 9.
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The antibody or antigen-binding fragment thédalaim 10, wherein the antibody or antigen-

binding fragment thereof that competes for bindmguman GFRAL comprises:

(@)

(b)

()

(d)

(e)

(f)

a VH CDR1, a VH CDR2, and a VH CDR3 comprising amino acid sequence set forth
in SEQ ID NO: 56, SEQ ID NO: 147, and SEQ ID NO32&spectively; and a VL
CDR1, a VL CDR2, and a VL CDR3 comprising the amaid sequence set forth in
SEQ ID NO: 309, SEQ ID NO: 382, and SEQ ID NO: 4@3pectively;

a VH CDR1, a VH CDR2, and a VH CDR3 compristhg amino acid sequence set forth
in SEQ ID NO: 86, SEQ ID NO: 177, and SEQ ID NO12fspectively; and a VL
CDR1, a VL CDR2, and a VL CDR3 comprising the amaid sequence set forth in
SEQ ID NO: 337, SEQ ID NO: 401, and SEQ ID NO: 4&3pectively;

a VH CDR1, a VH CDR2, and a VH CDR3 compristhg amino acid sequence set forth
in SEQ ID NO: 91, SEQ ID NO: 182, and SEQ ID NO52fespectively; and a VL
CDR1, a VL CDR2, and a VL CDR3 comprising the amareid sequence set forth in
SEQ ID NO: 341, SEQ ID NO: 385, and SEQ ID NO: 4&&pectively;

a VH CDR1, a VH CDR2, and a VH CDR3 compristhg amino acid sequence set forth
in SEQ ID NO: 95, SEQ ID NO: 187, and SEQ ID NO92fespectively; and a VL
CDR1, a VL CDR2, and a VL CDR3 comprising the amareid sequence set forth in
SEQ ID NO: 345, SEQ ID NO: 404, and SEQ ID NO: 4&3pectively;

a VH CDR1, a VH CDR2, and a VH CDR3 comprising amino acid sequence set forth
in SEQ ID NO: 124, SEQ ID NO: 210, and SEQ ID N®92respectively; and a VL
CDR1, a VL CDR2, and a VL CDR3 comprising the amareid sequence set forth in
SEQ ID NO: 365, SEQ ID NO: 418, and SEQ ID NO: 4/&$pectively; or

a VH CDR1, a VH CDR2, and a VH CDR3 compristhg amino acid sequence set forth
in SEQ ID NO: 127, SEQ ID NO: 215, and SEQ ID N®32respectively; and a VL
CDR1, a VL CDR2, and a VL CDR3 comprising the amareid sequence set forth in
SEQ ID NO: 369, SEQ ID NO: 421, and SEQ ID NO: 4&Bpectively.

An antibody or antigen-binding fragment therénait binds human GFRAL (SEQ ID NO: 1797),

which comprises:

(@)

a VH CDR1, a VH CDR2, and a VH CDR3 comprising amino acid sequence set forth
in SEQ ID NO: 56, SEQ ID NO: 147, and SEQ ID NO32&:spectively; and a light
chain variable region CDR (VL CDR) 1, a VL CDR2dam VL CDR3 comprising the
amino acid sequence set forth in SEQ ID NO: 309 88 NO: 382, and SEQ ID NO:
432, respectively;
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()

(d)

(e)

(f)
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a VH CDR1, a VH CDR2, and a VH CDR3 compristhg amino acid sequence set forth
in SEQ ID NO: 86, SEQ ID NO: 177, and SEQ ID NO12fespectively; and a VL
CDR1, a VL CDR2, and a VL CDR3 comprising the amaid sequence set forth in
SEQ ID NO: 337, SEQ ID NO: 401, and SEQ ID NO: 4&3pectively;

a VH CDR1, a VH CDR2, and a VH CDR3 compristhg amino acid sequence set forth
in SEQ ID NO: 91, SEQ ID NO: 182, and SEQ ID NO52fespectively; and a VL
CDR1, a VL CDR2, and a VL CDR3 comprising the amareid sequence set forth in
SEQ ID NO: 341, SEQ ID NO: 385, and SEQ ID NO: 4&8pectively;

a VH CDR1, a VH CDR2, and a VH CDR3 compristhg amino acid sequence set forth
in SEQ ID NO: 95, SEQ ID NO: 187, and SEQ ID NO92fespectively; and a VL
CDR1, a VL CDR2, and a VL CDR3 comprising the amaid sequence set forth in
SEQ ID NO: 345, SEQ ID NO: 404, and SEQ ID NO: 4&3pectively;

a VH CDR1, a VH CDR2, and a VH CDR3 comprisihg amino acid sequence set forth
in SEQ ID NO: 124, SEQ ID NO: 210, and SEQ ID N®92respectively; and a VL
CDR1, a VL CDR2, and a VL CDR3 comprising the amaid sequence set forth in
SEQ ID NO: 365, SEQ ID NO: 418, and SEQ ID NO: 4/&$pectively; or

a VH CDR1, a VH CDR2, and a VH CDR3 compristhg amino acid sequence set forth
in SEQ ID NO: 127, SEQ ID NO: 215, and SEQ ID N®32respectively; and a VL
CDR1, a VL CDR2, and a VL CDR3 comprising the amareid sequence set forth in
SEQ ID NO: 369, SEQ ID NO: 421, and SEQ ID NO: 4/Egpectively.

An antibody or antigen-binding fragment thernait specifically binds human GFRAL, wherein

the antibody or antigen-binding fragment binds mittamino acid residues 220-316 of SEQ ID
NO: 1797.

An antibody or antigen-binding fragment thernait specifically binds human GFRAL, wherein

the antibody or antigen-binding fragment bindsrie or more residues selected from the group
consisting of: Met214, Pro216, Pro217, GIn290, @ysZhr292, Cys293, Arg294, Thr295,
1296, Thr297, GIn298, Ser299, Glu301, Lys305,388 His309, His312, and Ser315 of SEQ
ID NO: 1797.

The antibody or antigen-binding fragment thédalaim 14, which binds to Thr297, GIn298,
and Ser299 of human GFRAL (SEQ ID NO: 1797).
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The antibody or antigen-binding fragment ¢loéiof any one of claims 1 to 15, which inhibits
binding of GFRAL to RET.

The antibody or antigen-binding fragment the@ny one of claims 1 to 16, which does not
inhibit binding of GFRAL to GDF15.

The antibody or antigen-binding fragment theef@ny one of claims 1, 2, 10, 12, or 14, which
is a humanized antibody, a human antibody, a chinagtibody, or a bispecific antibody.

The antibody or antigen-binding fragment the@ny one of claims 1 to 18, which is a

monoclonal antibody.

The antibody or antigen-binding fragment théd@laim 19, which is an IgG1 antibody, an
IgG2 antibody, or an IgG4 antibody.

The antibody or antigen-binding fragment thedalaim 19, which is an IgG1 antibody.

The antibody or antigen-binding fragment thed@laim 19 or 21, which comprises a kappa

light chain.

The antibody or antigen-binding fragment thEa@ny one of claims 1 to 19, wherein the
antigen-binding fragment is an Fab, Fab’, F(gh*y, scFv, (scFy) single chain antibody
molecule, dual variable region antibody, or a rspkicific antibody formed from antibody

fragments.

The antibody or antigen-binding fragment the@ny one of claims 1 to 23, which is
conjugated or recombinantly fused to a diagnogteng detectable agent, or therapeutic agent.

An isolated polynucleotide or polynucleoti@gegoding the antibody or antigen-binding fragment

thereof of any one of claims 1 to 23.

A vector or vectors comprising the polynucldetor polynucleotides of claim 25.

A host cell comprising the polynucleotide olypacleotides of claim 25.
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A host cell comprising the vector or vectorglafm 26.

A host cell that produces the antibody or amtiginding fragment thereof of any one of claims 1
to 23.

A pharmaceutical composition comprising thebealy or antigen-binding fragment thereof of

any one of claims 1 to 24 and a pharmaceuticaltgpiable carrier.

Use of the antibody or antigen-binding fragmaeteof of any one of claims 1 to 24 in the

manufacture of a medicament for treating involuntamdy weight loss in a human subject.

Use of the antibody or antigen-binding fragmtaeteof of any one of claims 1 to 24 in the

manufacture of a medicament for preventing invamnbody weight loss in a human subject.

The use of claim 31 or 32, wherein the humdnjesti has cachexia.

The use of any one of claims 31 to 33, whetterhuman subject has cancer.

The use of any one of claims 31 to 34, whatterhuman subject is undergoing treatment for

cancer.
The use of claim 31 or 32, wherein the humdajesti has anorexia nervosa.

The use of claim 31 or 32, wherein the humdajestihas a chronic disease.

The use of claim 37, wherein the chronic diséaselected from the group consisting of liver
cirrhosis, hyperthyroidism, Parkinson's disease¢eg chronic renal disease, chronic obstructive
pulmonary disease, AIDS, tuberculosis, chronicammiinatory disease, sepsis, muscle wasting,

and anorexia nervosa.

Use of the antibody or antigen-binding fragmtaeteof of any one of claims 1 to 24 in the

manufacture of a medicament for treating anoregiagsa in a human subject.
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Use of the antibody or antigen-binding fragmtaeteof of any one of claims 1 to 24 in the
manufacture of a medicament for treating a GDF18iated disease or disorder in a human

subject.

The use of claim 40, wherein the GDF15-medidiedase or disorder is sarcopenia, muscle

wasting, bone wasting, a cardiovascular diseaskranic inflammatory disease, or cancer.

The use of any one of claims 31 to 41, whettersubject has an elevated level of GDF15.

The use of any one of claims 31 to 42, whiahmdses combination therapy with one or more

additional therapeutic agents.

Use of the antibody or antigen-binding fragntaeteof of claim 24 in diagnosing a disorder
associated with expression of GFRAL, wherein thtébady or antigen-binding fragment thereof

is conjugated or recombinantly fused to a diagoasient.



