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demonstrated that DENV-specific Abs can enhance Zika infection [ Nature.
2016;536(7614):48-53. doi: 10.1038/nature18938, Nat Immunol. 2016;17(9):1102-8.].

SUMMARY

The disclosure provides anti-DENV antibodies, polypeptides containing variant Fc
regions, and methods of using the same.

In one aspect, the present disclosure refers to the use of an antibody that binds to Zika
virus in the manufacture of a medicament for treating or preventing Zika virus infection,
wherein the antibody comprises:

(a) (1) HVR-H3 comprising the amino acid sequence
GGX;ALFYDSYTTPXoDX3GSWWEDP, wherein X is R or E, Xais R or F, X3is G, D or L
(SEQ ID NO: 42), (i1) HVR-L3 comprising the amino acid sequence QQFX;X,>LPIT, wherein
Xiis D, SorE, X>is D or A (SEQ ID NO: 45), and (iii)) HVR-H2 comprising the amino acid
sequence VINPRGGSX 1 XoSAQKFQG, wherein X; is T or R, X» is A or R (SEQ ID NO: 41);

(b) (1) HVR-H1 comprising the amino acid sequence SX;Y X>H, wherein X; is N or
Y, Xz is [ or M (SEQ ID NO: 40), (i1) HVR-H2 comprising the amino acid sequence
VINPRGGSX 1 X>SAQKFQG, wherein X is T or R, X» is A or R (SEQ ID NO: 41), and (iii)
HVR-H3 comprising the amino acid sequence GGX;ALFYDSYTTPXoDX;GSWWFDP,
wherein Xjis Ror E, Xz is R or F, X3 1s G, D or L (SEQ ID NO: 42);

() (1) HVR-H1 comprising the amino acid sequence SX;YX>H, wherein X; is N or
Y, Xz is I or M (SEQ ID NO: 40), (i1) HVR-H2 comprising the amino acid sequence
VINPRGGSX 1 X>SAQKFQG, wherein X is T or R, X3 is A or R (SEQ ID NO: 41), (iii) HVR-
H3 comprising the amino acid sequence GGX|{ALFYDSYTTPXoDX3GSWWEFDP, wherein X
isRorE, XoisRorF, X3is G, D or L (SEQ ID NO: 42), (iv) HVR-LI1 comprising the amino
acid sequence QASQXIRX>YLN, wherein X; is D or E, X> is K or Q (SEQ ID NO: 43); (v)
HVR-L2 comprising the amino acid sequence DASXLKX>, wherein X;is Nor E, Xois T or F
(SEQ ID NO: 44); and (vi) HVR-L3 comprising the amino acid sequence QQFX;X,LPIT,
wherein X; is D, Sor E, Xz is D or A (SEQ ID NO: 45); or

(d) (1) HVR-L1 comprising the amino acid sequence QASQXIRX>YLN, wherein
XjisDorE, Xz is K or Q (SEQ ID NO: 43); (i) HVR-L2 comprising the amino acid sequence
DASX;LKX>, wherein X;is N or E, X2 is T or F (SEQ ID NO: 44); and (iii)) HVR-L3
comprising the amino acid sequence QQFX;X,LPIT, wherein X; is D, Sor E, Xo is D or A
(SEQ ID NO: 45),



10

15

20

25

30

3

wherein the antibody is not an antibody comprising (i) HVR-H1 comprising the amino
acid sequence of SEQ ID NO: 11, (i1)) HVR-H2 comprising the amino acid sequence of SEQ ID
NO: 13, (iii)) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 16, (iv) HVR-L1
comprising the amino acid sequence of SEQ ID NO: 21, (v) HVR-L2 comprising the amino
acid sequence of SEQ ID NO: 24, and (vi) HVR-L3 comprising the amino acid sequence of
SEQ ID NO: 27.

In another aspect, the present disclosure refers to the use of an antibody in the
manufacture of a medicament for treating or preventing Zika virus infection, the antibody
comprising (a) a VH sequence having at least 95% sequence identity to the amino acid
sequence of any one of SEQ ID NOs: 2-6; (b) a VL sequence having at least 95% sequence
identity to the amino acid sequence of any one of SEQ ID NOs: 8-10; or (c) a VH sequence of
any one of SEQ ID NOs: 2-6 and a VL sequence of any one of SEQ ID NOs: 8-10.

In yet another aspect, the present disclosure refers to the use of an antibody that binds to
Zika virus in the manufacture of a medicament for treating or preventing Zika virus infection,
wherein the antibody comprises:

(a) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 12, (b) HVR-H2
comprising the amino acid sequence of SEQ ID NO: 15, (¢) HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 20, (d) HVR-L1 comprising the amino acid sequence of SEQ ID
NO: 21, () HVR-L2 comprising the amino acid sequence of SEQ ID NO: 24 and (f) HVR-L3
comprising the amino acid sequence of SEQ ID NO: 27.

In some examples, an isolated anti-DENV antibody of the present disclosure binds to
DENV E protein. In some examples, an anti-DENV antibody of the disclosure comprises:

(a) (1) HVR-H3 comprising the amino acid sequence GGX{ALFYDSYTTPXoDX;GSWWEFDP,
wherein XjisRor E, X2 is Ror F, X3 is G, D or L (SEQ ID NO: 42), (ii)) HVR-L3 comprising
the amino acid sequence QQFXX,LPIT, wherein X; is D, Sor E, X2 is D or A (SEQ ID NO:
45), and (ii1)) HVR-H2 comprising the amino acid sequence VINPRGGSX;X>SAQKFQG,
wherein X;i1s T or R, X is A or R (SEQ ID NO: 41);

(b) (i) HVR-HI1 comprising the amino acid sequence SX;YXoH, wherein Xjis Nor Y, Xois I
or M (SEQ ID NO: 40), (i1)) HVR-H2 comprising the amino acid sequence
VINPRGGSX 1 X>SAQKFQG, wherein X is T or R, X» is A or R (SEQ ID NO: 41), and (iii)
HVR-H3 comprising the amino acid sequence GGX;ALFYDSYTTPX,;DX3GSWWFDP,
wherein X is Ror E, Xp is R or F, X3 is G, D or L (SEQ ID NO: 42);

(c) (1) HVR-H1 comprising the amino acid sequence SXi1Y X>H, wherein X;is Nor Y, Xz is I
or M (SEQ ID NO: 40), (i) HVR-H2 comprising the amino acid sequence
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VINPRGGSX 1 X2SAQKFQG, wherein Xi is T or R, X2 is A or R (SEQ ID NO: 41), (iii) HVR-
H3 comprising the amino acid sequence GGX1{ALFYDSYTTPXoDX3GSWWEFDP, wherein X
isRorE, XoisRorF, X3is G, D or L (SEQ ID NO: 42), (iv) HVR-L1 comprising the amino
acid sequence QASQXIRX>YLN, wherein X; is D or E, X» is K or Q (SEQ ID NO: 43); (v)
HVR-L2 comprising the amino acid sequence DASX1LKX>, wherein X;is Nor E, Xois T or F
(SEQ ID NO: 44); and (vi) HVR-L3 comprising the amino acid sequence QQFX;XoLPIT,
wherein X; is D, Sor E, Xz is D or A (SEQ ID NO: 45); or
(d) (1) HVR-L1 comprising the amino acid sequence QASQXIRX>YLN, wherein X is D or E,
Xz is K or Q (SEQ ID NO: 43); (i) HVR-L2 comprising the amino acid sequence
DASX;LKX>, wherein X;is N or E, X2 is T or F (SEQ ID NO: 44); and (iii)) HVR-L3
comprising the amino acid sequence QQFX;X,LPIT, wherein X; is D, Sor E, Xo is D or A
(SEQ ID NO: 45). In some examples, the antibody of the disclosure is not an antibody
comprising (i) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 11, (ii)) HVR-H2
comprising the amino acid sequence of SEQ ID NO: 13, (ii1)) HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 16, (iv) HVR-L1 comprising the amino acid sequence of SEQ
ID NO: 21, (v) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 24, and (vi)
HVR-L3 comprising the amino acid sequence of SEQ ID NO: 27.

In some examples, an isolated anti-DENYV antibody of the disclosure comprises:
(a) (1) HVR-H3 from the VH sequence of any one of SEQ ID NOs: 2-6, (i1) HVR-L3 from the
VL sequence of any one of SEQ ID NOs: 8-10, and (ii1)) HVR-H2 from the VH sequence of any
one of SEQ ID NOs: 2-6;
(b) (i) HVR-HI from the VH sequence of any one of SEQ ID NOs: 2-6, (ii)) HVR-H2 from the
VH sequence of any one of SEQ ID NOs: 2-6, and (ii1) HVR-H3 from the VH sequence of any
one of SEQ ID NOs: 2-6;
(c) (1) HVR-H1 from the VH sequence of any one of SEQ ID NOs: 2-6, (i) HVR-H2 from the
VH sequence of any one of SEQ ID NOs: 2-6, (iii) HVR-H3 from the VH sequence of any one
of SEQ ID NOs: 2-6, (iv) HVR-L1 from the VL sequence of any one of SEQ ID NOs: 8-10; (v)
HVR-L2 from the VL sequence of any one of SEQ ID NOs: 8-10; and (vi) HVR-L3 from the
VL sequence of any one of SEQ ID NOs: 8-10;
(d) (i) HVR-L1 from the VL sequence of any one of SEQ ID NOs: 8-10; (ii)) HVR-L2 from the
VL sequence of any one of SEQ ID NOs: 8-10; and (iii)) HVR-L3 from the VL sequence of any
one of SEQ ID NOs: 8-10; or
(e) (1) HVR-H1 from the VH sequence of any one of SEQ ID NOs: 2-6, (i) HVR-H2 from the
VH sequence of any one of SEQ ID NOs: 2-6, (iii) HVR-H3 from the VH sequence of any one
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of SEQ ID NOs: 2-6, (iv) HVR-LI from the VL sequence of any one of SEQ ID NOs: 7; (v)
HVR-L2 from the VL sequence of any one of SEQ ID NOs: 7; and (vi) HVR-L3 from the VL
sequence of any one of SEQ ID NOs: 7.

In some examples, the antibody of the disclosure is not an antibody comprising (i) HVR-H1
from the VH sequence of SEQ ID NO: 1, (ii)) HVR-H2 from the VH sequence of SEQ ID NO:
1, (ii1)) HVR-H3 from the VH sequence of SEQ ID NO: 1, (iv) HVR-L1 from the VL sequence
of SEQ ID NO: 7, (v) HVR-L2 from the VL sequence of SEQ ID NO: 7, and (vi) HVR-L3
from the VL sequence of SEQ ID NO: 7.

In some examples, an isolated anti-DENV antibody of the present disclosure further
comprises a heavy chain variable domain framework FR1 comprising the amino acid sequence
of SEQ ID NO: 31, FR2 comprising the amino acid sequence of SEQ ID NO: 32, FR3
comprising the amino acid sequence of SEQ ID NO: 33 or 34, FR4 comprising the amino acid
sequence of SEQ ID NO: 35. In some examples, an isolated anti-DENV antibody of the
present disclosure further comprises a light chain variable domain framework FR1 comprising
the amino acid sequence of SEQ ID NO: 36, FR2 comprising the amino acid sequence of SEQ
ID NO: 37, FR3 comprising the amino acid sequence of SEQ ID NO: 38, FR4 comprising the
amino acid sequence of SEQ ID NO: 39.

In some examples, an isolated anti-DENYV antibody of the present disclosure comprises
(a) a VH sequence having at least 95% sequence identity to the amino acid sequence of any one
of SEQ ID NOs: 2-6; (b) a VL sequence having at least 95% sequence identity to the amino
acid sequence of any one of SEQ ID NOs: 8-10; (c) a VH sequence of any one of SEQ ID NOs:
2-6 and a VL sequence of any one of SEQ ID NOs: 8-10; or (d) a VH sequence of any one of
SEQ ID NOs: 2-6 and a VL sequence of any one of SEQ ID NOs: 7.

In some examples, an isolated anti-DENV antibody of the present disclosure is a
monoclonal antibody. In some examples, an isolated anti-DENV antibody of the present
disclosure is a human, humanized, or chimeric antibody. In some examples, an isolated anti-
DENYV antibody of the present disclosure is an antibody fragment that binds to DENV or
DENV E protein. In some examples, an isolated anti-DENV antibody of the present disclosure
is a full length IgG antibody.

In some examples, an Fc region of an anti-DENYV antibody of the present disclosure
comprises Ala at position 234 and Ala at position 235 according to EU numbering. In some
examples, an Fc region of an anti-DENV antibody of the present disclosure may be selected

from variant Fc regions described herein.
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The disclosure also provides isolated nucleic acids encoding an anti-DENV antibody of
the present disclosure. The disclosure also provides host cells comprising a nucleic acid of the
present disclosure. The disclosure also provides a method of producing an antibody
comprising culturing a host cell of the present disclosure so that the antibody is produced.

The disclosure also provides a pharmaceutical formulation comprising an anti-DENV
antibody of the present disclosure and a pharmaceutically acceptable carrier.

Anti-DENYV antibodies of the present disclosure may be for use as a medicament. In
some examples, anti-DENYV antibodies of the present disclosure may be for use in treating
DENYV infecftion.

Anti-DENYV antibodies of the present disclosure may be used in the manufacture of a
medicament. In some examples, the medicament is for treatment of a DENV infection.

The disclosure also provides a method of treating an individual having a DENV
infection. In some examples, the method comprises administering to the individual an
effective amount of an anti-DENYV antibody of the present disclosure . In some examples, the
method further comprises administering to the individual an additional therapeutic agent, e.g.,
as described below.

In some examples, a variant Fc region of the present disclosure comprises at least one
amino acid alteration in a parent Fc region. In further examples, the variant Fc region has a
substantially decreased FcyR-binding activity when compared to the parent Fc region. In
further examples, the variant Fc region does not have a substantially decreased C1q-binding
activity when compared to the parent Fc region.

In some examples, a variant Fc region of the present disclosure comprises Ala at
position 234, Ala at position 235, according to EU numbering. In further examples, the variant
Fc region comprises amino acid alterations of any one of the following (a)-(c): (a) positions
267, 268, and 324, (b) positions 236, 267, 268, 324, and 332, and (c) positions 326 and 333;
according to EU numbering.

In some examples, a variant Fc region of the present disclosure comprises amino acids
selected from the group consisting of: (a) Glu at position 267, (b) Phe at position 268, (c) Thr
at position 324, (d) Ala at position 236, (¢) Glu at position 332, (f) Ala, Asp, Glu, Met, or Trp
at position 326, and (g) Ser at position 333; according to EU numbering.

In some examples, a variant Fc region of the present disclosure further comprises amino
acids selected from the group consisting of: (a) Ala at position 434, (b) Ala at position 434, Thr
at position 436, Arg at position 438, and Glu at position 440, (c) Leu at position 428, Ala at
position 434, Thr at position 436, Arg at position 438, and Glu at position 440, and (d) Leu at
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position 428, Ala at position 434, Arg at position 438, and Glu at position 440; according to
EU numbering.

In some examples, a variant Fc region of the present disclosure comprises any of the
amino acid alterations, singly or in combination, as described in Table 4. In some examples, a
parent Fc region described in the present disclosure is derived from human IgG1. The
disclosure provides a polypeptide comprising the amino acid sequence of any one of SEQ ID
NOs: 51-59.

In some examples, a polypeptide comprising a variant Fc region of the present
disclosure is an antibody. In further examples, the antibody is an anti-virus antibody. In
further examples, the antibody comprises a variable region derived from an anti-DENV
antibody described herein.

In further examples, the antibody comprises:

(a) (1) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 16, (ii)) HVR-L3
comprising the amino acid sequence of SEQ ID NO: 27, and (iii)) HVR-H2 comprising the
amino acid sequence of SEQ ID NO: 13;

(b) (1) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 11, (i1)) HVR-H2
comprising the amino acid sequence of SEQ ID NO: 13, and (iii)) HVR-H3 comprising the
amino acid sequence of SEQ ID NO: 16;

(c) (1) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 11, (i1) HVR-H2
comprising the amino acid sequence of SEQ ID NO: 13, (iii)) HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 16, (iv) HVR-L1 comprising the amino acid sequence of SEQ
ID NO: 21; (v) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 24; and (vi)
HVR-L3 comprising the amino acid sequence of SEQ ID NO: 27; or

(d) (i) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 21; (ii) HVR-L2
comprising the amino acid sequence of SEQ ID NO: 24; and (iii)) HVR-L3 comprising the
amino acid sequence of SEQ ID NO: 27.

In further examples, the antibody comprises:

(a) (1) HVR-H3 from the VH sequence of SEQ ID NO: 6, (ii) HVR-L3 from the VL sequence

of SEQ ID NO: 10, and (ii1)) HVR-H2 from the VH sequence of SEQ ID NO: 6;

(b) (i) HVR-HI from the VH sequence of SEQ ID NO: 6, (ii)) HVR-H2 from the VH sequence
of SEQ ID NO: 6, and (iii)) HVR-H3 from the VH sequence of SEQ ID NO: 6;

(c) (1) HVR-HI from the VH sequence of SEQ ID NO: 6, (i1)) HVR-H2 from the VH sequence
of SEQ ID NO: 6, (iii)) HVR-H3 from the VH sequence of SEQ ID NO: 6, (iv) HVR-L1 from
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the VL sequence of SEQ ID NO: 10; (v) HVR-L2 from the VL sequence of SEQ ID NO: 10;
and (vi) HVR-L3 from the VL sequence of SEQ ID NO: 10;

(d) (i) HVR-L1 from the VL sequence of SEQ ID NO: 10; (ii)) HVR-L2 from the VL sequence
of SEQ ID NO: 10; and (ii1)) HVR-L3 from the VL sequence of SEQ ID NO: 10; or

(e) (1) HVR-HI from the VH sequence of SEQ ID NO: 6, (ii)) HVR-H2 from the VH sequence
of SEQ ID NO: 6, (iii)) HVR-H3 from the VH sequence of SEQ ID NO: 6, (iv) HVR-L1 from
the VL sequence of SEQ ID NO: 7; (v) HVR-L2 from the VL sequence of SEQ ID NO: 7; and
(vi) HVR-L3 from the VL sequence of SEQ ID NO: 7;

The disclosure also provides isolated nucleic acids encoding a polypeptide comprising a
variant Fc region of the present disclosure. The disclosure also provides host cells comprising
a nucleic acid of the present disclosure. The disclosure also provides a method of producing a
polypeptide comprising a variant Fc region comprising culturing a host of the present
disclosure so that the polypeptide is produced.

The disclosure also provides a pharmaceutical formulation comprising a polypeptide
comprising a variant Fc region of the present disclosure and a pharmaceutically acceptable
carrier.

Polypeptides comprising variant Fc regions of the present disclosure may be for use as a
medicament. In some examples, polypeptides comprising variant Fc regions of the present
disclosure may be for use in treating a viral infecftion.

Polypeptides comprising variant Fc regions of the present disclosure may be used in the
manufacture of a medicament. In some examples, the medicament is for treatment of a viral
infection.

The disclosure also provides a method of treating an individual having a viral infection.
In some examples, the method comprises administering to the individual an effective amount
of a polypeptide comprising a variant Fc region of the present disclosure.

The disclosure also provides an anti-DENYV antibody described herein, further
comprising a polypeptide comprising a variant Fc region of the present disclosure.

In one example, the disclosure provides methods for treating or preventing Zika virus
infection.

In some examples, a method for treating or preventing Zika virus infection of the
present disclosure comprisies administering an antibody that binds to Zika virus.

In some examples, the antibody that binds to Zika virus of the present disclosure

comprises:



10

15

20

25

30

9

(a) (1) HVR-H3 comprising the amino acid sequence GGX;ALFYDSYTTPX,;DX3GSWWEFDP,
wherein Xjis Ror E, Xz is R or F, X3 1s G, D or L (SEQ ID NO: 42), (i1)) HVR-L3 comprising
the amino acid sequence QQFXX,LPIT, wherein X is D, S or E, X» is D or A (SEQ ID NO:
45), and (ii1) HVR-H2 comprising the amino acid sequence VINPRGGSX;X>SAQKFQG,
wherein X is T or R, X» is A or R (SEQ ID NO: 41);

(b) (1) HVR-H1 comprising the amino acid sequence SX1YXoH, wherein Xjis NorY, Xois |
or M (SEQ ID NO: 40), (ii) HVR-H2 comprising the amino acid sequence
VINPRGGSX 1 XoSAQKFQG, wherein X; is T or R, X» 1s A or R (SEQ ID NO: 41), and (ii1)
HVR-H3 comprising the amino acid sequence GGX;ALFYDSYTTPXoDX3GSWWFDP,
wherein Xjis Ror E, Xz is R or F, X3 1s G, D or L (SEQ ID NO: 42);

(c) (1) HVR-H1 comprising the amino acid sequence SX;YX>H, wherein X;is Nor Y, Xz is |
or M (SEQ ID NO: 40), (i1)) HVR-H2 comprising the amino acid sequence
VINPRGGSX 1 X>SAQKFQG, wherein X is T or R, X3 is A or R (SEQ ID NO: 41), (iii) HVR-
H3 comprising the amino acid sequence GGX1{ALFYDSYTTPXoDX3GSWWEFDP, wherein X
isRorE, XoisRorF, X3is G, D or L (SEQ ID NO: 42), (iv) HVR-L1 comprising the amino
acid sequence QASQXIRX>YLN, wherein X is D or E, X> is K or Q (SEQ ID NO: 43); (v)
HVR-L2 comprising the amino acid sequence DASXLKX>, wherein X;is Nor E, Xois Tor F
(SEQ ID NO: 44); and (vi) HVR-L3 comprising the amino acid sequence QQFX;X,LPIT,
wherein X;i1s D, Sor E, X2 is D or A (SEQ ID NO: 45); or

(d) (i) HVR-L1 comprising the amino acid sequence QASQX;IRX>YLN, wherein X; is D or E,
Xz 1s K or Q (SEQ ID NO: 43); (i1) HVR-L2 comprising the amino acid sequence
DASX;LKX>, wherein X; is N or E, X2 is T or F (SEQ ID NO: 44); and (iii) HVR-L3
comprising the amino acid sequence QQFX;X,LPIT, wherein X is D, S or E, X, is D or A
(SEQ ID NO: 45). In some examples, the antibody of the disclosure is not an antibody
comprising (i) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 11, (ii)) HVR-H2
comprising the amino acid sequence of SEQ ID NO: 13, (iii)) HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 16, (iv) HVR-L1 comprising the amino acid sequence of SEQ
ID NO: 21, (v) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 24, and (vi)
HVR-L3 comprising the amino acid sequence of SEQ ID NO: 27.

In some examples, the antibody that binds to Zika virus of the present disclosure further
comprises a heavy chain variable domain framework FR1 comprising the amino acid sequence
of SEQ ID NO: 31, FR2 comprising the amino acid sequence of SEQ ID NO: 32, FR3
comprising the amino acid sequence of SEQ ID NO: 33 or 34, FR4 comprising the amino acid

sequence of SEQ ID NO: 35. In some examples, the antibody that binds to Zika virus of the
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present disclosure further comprises a light chain variable domain framework FR1 comprising
the amino acid sequence of SEQ ID NO: 36, FR2 comprising the amino acid sequence of SEQ
ID NO: 37, FR3 comprising the amino acid sequence of SEQ ID NO: 38, FR4 comprising the
amino acid sequence of SEQ ID NO: 39.

In some examples, the antibody that binds to Zika virus of the present disclosure
comprises (a) a VH sequence having at least 95% sequence identity to the amino acid sequence
of any one of SEQ ID NOs: 2-6; (b) a VL sequence having at least 95% sequence identity to
the amino acid sequence of any one of SEQ ID NOs: 8-10; (c) a VH sequence of any one of
SEQ ID NOs: 2-6 and a VL sequence of any one of SEQ ID NOs: 8-10; or (d) a VH sequence
of any one of SEQ ID NOs: 2-6.

The disclosure also provides a method of treating Zika infection. In some examples,
the method comprises administering to the individual an effective amount of an anti-Zika
antibody of the present disclosure.

In some examples, a variant Fc region of the antibody that binds to Zika virus of the
present disclosure comprises Ala at position 234, Ala at position 235, according to EU
numbering. In further examples, the variant Fc region comprises amino acid alterations of any
one of the following (a)-(c): (a) positions 267, 268, and 324, (b) positions 236, 267, 268, 324,
and 332, and (c) positions 326 and 333; according to EU numbering.

In some examples, a variant Fc region of the antibody that binds to Zika virus of the
present disclosure comprises amino acids selected from the group consisting of: (a) Glu at
position 267, (b) Phe at position 268, (c) Thr at position 324, (d) Ala at position 236, (¢) Glu at
position 332, (f) Ala, Asp, Glu, Met, or Trp at position 326, and (g) Ser at position 333;
according to EU numbering.

In some examples, a variant Fc region of the antibody that binds to Zika virus of the
present disclosure further comprises amino acids selected from the group consisting of: (a) Ala
at position 434, (b) Ala at position 434, Thr at position 436, Arg at position 438, and Glu at
position 440, (c) Leu at position 428, Ala at position 434, Thr at position 436, Arg at position
438, and Glu at position 440, and (d) Leu at position 428, Ala at position 434, Arg at position
438, and Glu at position 440; according to EU numbering.

The disclosure provides a polypeptide comprising the amino acid sequence of any one
of SEQ ID NOs: 51-59.

In further examples, the antibody that binds to Zika virus of the present disclosure

comprises:
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(a) (1) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 16, (ii)) HVR-L3
comprising the amino acid sequence of SEQ ID NO: 27, and (iii)) HVR-H2 comprising the
amino acid sequence of SEQ ID NO: 13;

(b) (1) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 11, (i1) HVR-H2
comprising the amino acid sequence of SEQ ID NO: 13, and (iii) HVR-H3 comprising the
amino acid sequence of SEQ ID NO: 16;

(c) (1) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 11, (ii) HVR-H2
comprising the amino acid sequence of SEQ ID NO: 13, (iii)) HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 16, (iv) HVR-L1 comprising the amino acid sequence of SEQ
ID NO: 21; (v) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 24; and (vi)
HVR-L3 comprising the amino acid sequence of SEQ ID NO: 27; or

(d) (1) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 21; (i1)) HVR-L2
comprising the amino acid sequence of SEQ ID NO: 24; and (iii) HVR-L3 comprising the
amino acid sequence of SEQ ID NO: 27.

In further examples, the antibody that binds to Zika virus of the present disclosure
comprises a VH variant sequence selected from the group consisting of: 3CH1047 (SEQ ID
NO: 6), and 3CH1049 (SEQ ID NO: 95) with a human IgG1 CH sequence selected from the
group consisting of: SG182 (SEQ ID NO: 46), SG1095 (SEQ ID NO: 54) and SG1106 (SEQ
ID NO: 59); and a VL variant sequence selected from the group consisting of 3CL (SEQ ID
NO: 7) and 3CL633 (SEQ ID NO: 98), with a human CL sequence SK1 (SEQ ID NO: 60).

BRIEF DESCRIPTION OF THE FIGURES

Figures 1 (A)-(D) illustrate BIACORE® sensorgrams of anti-DENV antibodies 3C and
3Cam towards DENV-1 E protein (A), DENV-2 E protein (B), DENV-3 E protein (C), and
DENV-4 E protein (D), as described in Example 2.

Figure 2 illustrates binding affinities of antibodies with different Fc variants towards
human Clgq, as described in Example 4. The binding activities were measured by ELISA. The
Fc variants tested are: WT, LALA + KWES, LALA + EFT + AE, LALA + EFT, and LALA.

Figure 3 illustrates binding affinities of antibodies with different Fc variants towards
human Clq, as described in Example 4. The binding activities were measured by ELISA. The
Fc variants tested are: WT, LALA, LALA + KWES, LALA + KAES, LALA + KDES, LALA +
KEES, and LALA + KMES.

Figure 4 illustrates binding affinities of antibodies with different Fc variants towards

human Clq, as described in Example 4. The binding activities were measured by ELISA. The
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Fc variants tested are: WT, LALA, LALA + ACT3, LALA + ACTS5, LALA + KAES, LALA +
ACT3 + KAES, and LALA + ACTS + KAES.

Figure 5 illustrates binding affinities of antibodies with different Fc variants towards
mouse Clq, as described in Example 4. The binding activities were measured by ELISA. The
Fc variants tested are: WT, LALA, LALA + ACT3, LALA + ACTS5, LALA + KAES, LALA +
ACT3 + KAES, and LALA + ACTS + KAES.

Figures 6 (a)-(h) illustrate Biacore analysis for Fc variants binding to human FcyRs, as

described in Example 5. Fc variants tested are: WT (described as WT IgG in the figure),
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WHAT IS CLAIMED IS:

1. Use of an antibody that binds to Zika virus in the manufacture of a medicament
for treating or preventing Zika virus infection, wherein the antibody comprises:

@ (i) HVR-H3 comprising the amino acid sequence
GGX1ALFYDSYTTPX2DX3GSWWFDP, wherein X1 isRor E, XaisRorF, X3isG,Dor L
(SEQ ID NO: 42), (ii) HVR-L3 comprising the amino acid sequence QQFX1X,LPIT, wherein
X1isD, SorE, X2is D or A (SEQ ID NO: 45), and (iii) HVR-H2 comprising the amino acid
sequence VINPRGGSX1X>SAQKFQG, wherein X1is T or R, X2 is A or R (SEQ ID NO: 41);

(b) (1) HVR-H1 comprising the amino acid sequence SX1Y X2H, wherein X1 is N or
Y, X2 is 1 or M (SEQ ID NO: 40), (ii) HVR-H2 comprising the amino acid sequence
VINPRGGSX1X2SAQKFQG, wherein X1 is T or R, Xz is Aor R (SEQ ID NO: 41), and (iii)
HVR-H3 comprising the amino acid sequence GGX:ALFYDSYTTPX>DX3GSWWFDP,
wherein X1isRor E, X2 isRor F, X3is G, D or L (SEQ ID NO: 42);

(© (i) HVR-H1 comprising the amino acid sequence SX1Y XzH, wherein X1 is N or
Y, Xz is 1 or M (SEQ ID NO: 40), (ii) HVR-H2 comprising the amino acid sequence
VINPRGGSX1X2SAQKFQG, wherein X1 is T or R, X2 is A or R (SEQ ID NO: 41), (iii) HVR-
H3 comprising the amino acid sequence GGX1ALFYDSYTTPX2DX3GSWWFDP, wherein X
iSRorE, XaisRorF, X3is G, D or L (SEQ ID NO: 42), (iv) HVR-L1 comprising the amino
acid sequence QASQX1IRX2YLN, wherein X1 is D or E, Xz is K or Q (SEQ ID NO: 43); (v)
HVR-L2 comprising the amino acid sequence DASX1LKXz, wherein X1 isNor E, X2 is T or F
(SEQ ID NO: 44); and (vi) HVR-L3 comprising the amino acid sequence QQFX1X,LPIT,
wherein X1 is D, Sor E, X2 is D or A (SEQ ID NO: 45); or

(d) (i) HVR-L1 comprising the amino acid sequence QASQX1IRX2YLN, wherein
XiisDorE, Xzis Kor Q (SEQ ID NO: 43); (ii) HVR-L2 comprising the amino acid sequence
DASX1LKXz, wherein X1 is N or E, X2 is T or F (SEQ ID NO: 44); and (iii) HVR-L3
comprising the amino acid sequence QQFX1XzLPIT, wherein X1is D, Sor E, X2 is D or A
(SEQ ID NO: 45),

wherein the antibody is not an antibody comprising (i) HVR-H1 comprising the amino
acid sequence of SEQ ID NO: 11, (ii) HVR-H2 comprising the amino acid sequence of SEQ ID
NO: 13, (iii) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 16, (iv) HVR-L1
comprising the amino acid sequence of SEQ ID NO: 21, (v) HVR-L2 comprising the amino
acid sequence of SEQ ID NO: 24, and (vi) HVR-L3 comprising the amino acid sequence of
SEQ ID NO: 27.
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2. The use of claim 1 (b), wherein the antibody further comprises a heavy chain
variable domain framework FR1 comprising the amino acid sequence of SEQ ID NO: 31, FR2
comprising the amino acid sequence of SEQ ID NO: 32, FR3 comprising the amino acid
sequence of SEQ ID NO: 33 or 34, FR4 comprising the amino acid sequence of SEQ ID NO:
35.

3. The use of claim 1 (d), wherein the antibody further comprises a light chain
variable domain framework FR1 comprising the amino acid sequence of SEQ ID NO: 36, FR2
comprising the amino acid sequence of SEQ ID NO: 37, FR3 comprising the amino acid
sequence of SEQ ID NO: 38, FR4 comprising the amino acid sequence of SEQ ID NO: 39.

4. Use of an antibody in the manufacture of a medicament for treating or
preventing Zika virus infection, the antibody comprising (a) a VH sequence having at least
95% sequence identity to the amino acid sequence of any one of SEQ ID NOs: 2-6; (b) a VL
sequence having at least 95% sequence identity to the amino acid sequence of any one of SEQ
ID NOs: 8-10; or (c) a VH sequence of any one of SEQ ID NOs: 2-6 and a VL sequence of any
one of SEQ ID NOs: 8-10.

5. Use of an antibody that binds to Zika virus in the manufacture of a medicament
for treating or preventing Zika virus infection, wherein the antibody comprises:

(@) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 12, (b) HVR-H2
comprising the amino acid sequence of SEQ ID NO: 15, (c) HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 20, (d) HVR-L1 comprising the amino acid sequence of SEQ ID
NO: 21, (e) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 24 and (f) HVR-L3
comprising the amino acid sequence of SEQ ID NO: 27.

6. The use of any one of claims 1 to 5, wherein the antibody further comprises a
polypeptide, wherein the polypeptide comprising a variant Fc region comprising at least one
amino acid alteration in a parent Fc region, wherein the variant Fc region has a substantially
decreased Fc ¥ R-binding activity and does not have a substantially decreased C1q-binding
activity when compared to the parent Fc region.

7. The use of claim 6, wherein the variant Fc region comprises Ala at position 234,
Ala at position 235 and further amino acid alterations of any one of the following (a)-(c):

@ positions 267, 268, and 324;

(b) positions 236, 267, 268, 324, and 332; and

(c) positions 326 and 333;

according to EU numbering.
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8. The use of claim 7, wherein the variant Fc region comprises amino acids
selected from the group consisting of:

@) Glu at position 267,

(b) Phe at position 268;

(c) Thr at position 324;

(d) Ala at position 236;

(e) Glu at position 332;

()] Ala, Asp, Glu, Met, or Trp at position 326; and

(9) Ser at position 333;

according to EU numbering.

9. The use of any one of claims 6 to 8, wherein the variant Fc region further
comprises amino acids selected from the group consisting of:

@) Ala at position 434;

(b) Ala at position 434, Thr at position 436, Arg at position 438, and Glu at position
440;

(© Leu at position 428, Ala at position 434, Thr at position 436, Arg at position
438, and Glu at position 440; and

(d) Leu at position 428, Ala at position 434, Arg at position 438, and Glu at
position 440;

according to EU numbering.

10.  The use of any one of claims 6 to 9, wherein the polypeptide comprising the
amino acid sequence of any one of SEQ ID NOs: 51-59.

11.  The use of any one of claims 1 to 10, wherein the antibody comprises a VH
variant sequence selected from the group consisting of: 3CH1047 (SEQ ID NO: 6), and
3CH1049 (SEQ ID NO: 95) with a human IgG1 CH sequence selected from the group
consisting of: SG182 (SEQ ID NO: 46), SG1095 (SEQ ID NO: 54) and SG1106 (SEQ ID NO:
59); and a VL variant sequence selected from the group consisting of 3CL (SEQ ID NO: 7) and
3CL633 (SEQ ID NO: 98), with a human CL sequence SK1 (SEQ ID NO: 60).



