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HtrAl promoter region, which results in increased HirAl transcript levels (Dewan, A., et al.,
Science 314:989-92 (20006); Yang, Z., et al., Science 314:992-3 (2006)). Therefore, inhibition
of HtrA1 enzymatic function is an attractive therapeutic approach, e.g. in age-related macular

degeneration and in arthritic disease.

SUMMARY

The meptiondisclosure provides anti-HtrAl antibodies and methods of using the same for
diagnostic and therapeutic purposes.

In one aspect, the invention provides an isolated antibody that binds to HtrAl
competitively with antibody comprising a VH sequence of SEQ ID NO:8 and a VL sequence of
SEQ ID NO:7. Competitive binding may be determined, for example, using an ELISA assay.

In one aspestembodiment, the wwentiendisclosure provides an isolated antibody that bind
to HtrAl having one or more of the following properties: (i) an ICs; of less than 50 nM, 30 nM, 25
nM, 20 M, 15 aM, 10 nM, 5 oM, 3 nM, 2.5 nM, 2 nM, | nM, or less for one or more HtrAl
substrates; (i1) binds to Htr Al with a ratio of 1 variable domain to one subunit of an HtrA1l trimer
(e.g., a Fab binds to an HrAl trimer with a ratio of 3 Fab to 1 HtrAl trimer, and an TgG binds to an
HtrAl trimer with a ratio of 3 IgG to 2 HirAT trimers), (i) for antibodies comprising two variable
domains, binds to HtrAl in a manner that results in the forming a “cage” similar to that shown in
Fig. 9, (iv) does not prevent trimer formation of HtrAl, (v) binds to one or more residues in Loop
C of'the HtrAl protein, {vi) binds to the protease domain of HirAl, {vii) binds to an epitope
comprising one or both of amino acids N224 or K248 of SEQ 1D NO:13, or amino acids equivalent
thereto in a different HirAl sequence (e.g., amino acids N224 and K248 of SEQ ID NO: 14, see
Figs. 10A and B); (viii) binds to an epitope comprising one or more of the following residues of
N224, K248, V201, T223, K243, K225, E247 and H220 of SEQ ID NO:13, or amino acids
equivalent thereto in a different HirAl sequence; (ix) cross-reacts with murine HirA1; (x} does not
cross-react with HtrA2, HirA3 and/or HirA4; (x1) binds to HtrAl competitively with an antibody
comprising a VH sequence of SEQ ID NO:§ and a VL sequence of SEQ 1D NO.7, (xii) binds to
HtrAl with a dissociation constant of <500 nM, or (xiii) inhibits complex formation between
HtrAl and al-antitrypsin (ALIAT).

In another aspect, the invention provides an isolated antibody that binds to HirA 1, wherein
the antibody (i) binds to an epitope that includes N224, K248, or both of HtrAl, and (ii) inhibits
HtrAl with an ICs; of <30 nM. In certain embodiments, the epitope further includes one or more
of the following residues of HtrAl: V201, T223, K243, K225, E247 and H220. In certain

embodiments, the antibody may further comprise one or more of the
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In certain embodiments, an antibody described herein comprises (a) HVR-L1
comprising the amino acid sequence of SEQ ID NO:18; (b) HVR-L.2 comprising the amino
acid sequence of SEQ ID NO:2; and (¢} HVR-L3 comprising the amino acid sequence of SEQ
ID NO:19.

In certain embodiments, an antibody described herein comprises (a) HVR-1.1
comprising the amino acid sequence of SEQ ID NO:21; (b) HVR-L2 comprising the amino
acid sequence of SEQ ID NO:2; and (¢) HVR-L3 comprising the amino acid sequence of SEQ
ID NO:22.

In certain embodiments, an antibody described herein further comprises a heavy chain

variable domain framework (FR2) sequence of SEQ ID NO:17.

In-certain-embodimentsan-antibody-deseribed-herein-comprisesin one agpect, there is

provided an antibody that binds to HirAl comprising (a) a VH sequence having at least 95%

sequence identity to the amino acid sequence of SEQ ID NO:8; (b) a VL sequence having at
least 95% sequence identity to the amino acid sequence of SEQ 1D NO:7; or (c) a VH
sequence as in (a) and a VL sequence as in (b),

In certain embodiments, an antibody described herein comprises (a) a VH sequence
having at least 95% sequence identity to the amino acid sequence of SEQ ID NO:29: (b) a VL
sequence having at least 95% sequence identity to the amino acid sequence of SEQ ID NO:7;
or (c) a VH sequence as in (a) and a VL sequence as in (b).

In certain embodiments, an antibody described herein comprises (a) a VH sequence
having at least 95% sequence identity to the amino acid sequence of SEQ ID NO:29; (b)a VL
sequence having at least 95% sequence identity to the amino acid sequence of SEQ ID NO:2§;
or (¢) a VH sequence as in (a) and a VL sequence as in {b).

In certain embodiments, an antibody described herein comprises (a) a VH sequence
having at least 95% sequence identity to the amino acid sequence of SEQ ID NO:29; (b)a VL
sequence having at least 95% sequence identity to the amino acid sequence of SEQ ID NO:30;
or (¢) a VH sequence as in (a) and a VL sequence as in (b).

{n-certain-embodimentsan-antibedy-deseribed-herein-comprisesin one aspect, there is
provided an antibody that binds to HtrA 1 comprising (a) a VH sequence comprising SEQ ID
NO: 32; (b) 2 VL sequence comprising SEQ ID NO: 31; or (¢) a VH sequence comprising SEQ
ID NO: 32 and a VL sequence comprising SEQ 1D NO: 31.

- In certain embodiments, an antibody deseribed herein comprises a VH sequence of
SEQ ID NO:8.
In certain embodiments, an antibody described herein comprises a VL sequence of SEQ

ID NO:7.
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In certain embodiments, an antibody described herein comprises a VH sequence of SEQ ID
NO:30.

In certain embodiments, an antibody described herein comprises a VL sequence of SEQ 1D
NO:28.

In certain embodiments, an antibody described herein comprises a VL sequence of SEQ ID
NO:29.

In eestpin-embadimentsone aspect, an antibody described herein comprises a VH sequence
of SEQ ID NO:8 and a VL sequence of SEQ ID NO:7.
In one aspect, there 1s provided an antibody comprisine a VH seguence of SEQ 1D NG:29

and a VL gseguence of SEG 1D NO:28,

In certain embodiments, an antibody described herein comprises a VH sequence of SEQ ID
NO:30 and a VL sequence of SEQ ID NO:28.

In certain-ersbedimentsgne aspect, an antibody described herein comprises a VH sequence
of SEQ ID NO:30 and a VL sequence of SEQ ID NO:29.

breertoin-embodiments—an-antibody-deseribed-herein-comprisesin one aspect, there is

provided an antibody comprising (a) HVR-H1 comprising the amino acid sequence
GFXIXoXoYYIH, wherein Xjis N, Sor T; X 18 S, D, Y or A; and X, 1s G or D (SEQ 1D NO: 23);
(b} HVR-H2 comprising the amino acid sequence WIDPYGGDTX,YADSVKG, wherein X, is N
or D (SEQ 1D NO:26); (c) HVR-H3 comprising the amino acid sequence GTFLTX,WGHYFDY,
wherein X, is S or T (SEQ ID NO: 27); (d) HVR-LI comprising the amino acid sequence
RASQX X, X XX XA, wherein X, is D, Sor V; XpisVor [ X, is S, Nor G; Xgis Tor N; X is
AorY;and Xris Vor L (SEQ ID NO: 23); (e) HVR-L2 comprising the amino acid sequence of
SEQ ID NO:2; and (f) HVR-L3 comprising the amino acid sequence QQX,X,X;X;PX,T, wherein
XeisS, VorD; Xp1s Y, Dor i Xiis T, S, A Dor Ny Xjis T, LN, S, A, Lor R and X is P, T, A
or S (SEQ ID NO: 24).

In certain embodiments, an antibody described herein comprises (a) HVR-H1 comprising
an amino acid sequence selected from: SEQ ID NO:4, 20,and 47-51; (b) HVR-H2 comprising an
amino acid sequence selected from: SEQ ID NO:5 and 52; (c) HVR-H3 comprising an amino acid
sequence selected from: SEQ ID NO:6 and 53; (d) HVR-L1 comprising an amino acid sequence
selected from: SEQ ID NO:1, 18, 21 and 33; (e) HVR-L.2 comprising the amino acid sequence of
SEQ ID NO:2; and (f) HVR-L3 comprising an amino acid sequence selected from: SEQ ID NO:3,
19, 22, and 34-46.

In certain embodiments, an antibody described herein comprises (a) HVR-HI1 comprising
the amino acid sequence of SEQ ID NO:4; (b) HVR-H2 comprising the amino acid sequence of
SEQ ID NO:5; (¢} HVR-H3 comprising the amino acid sequence of SEQ ID NO:6; (d) HVR-L1
comprising the amino acid sequence of SEQ 1D NO:1; (e) HVR-L2 comprising
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the amino acid sequence of SEQ 1D NO:2; and (f) HVR-L3 comprising the amino acid sequence of
SEQ ID NO:3.

In certain embodiments, an antibody described herein comprises (a) HVR-H1 comprising the
amino acid sequence of SEQ ID NO:20; (b) HVR-H2 comprising the amino acid sequence of SEQ ID
NO:5; {c) HVR-H3 comprising the amino acid sequence of SEQ ID NO:6; (d) HVR-L1 comprising the
amino acid sequence of SEQ ID NO:18; (e} HVR-L2 comprising the amino acid sequence of SEQ ID
NO:2; and (f) HVR-L3 comprising the amino acid sequence of SEQ ID NO:19.

In certain embodiments, an antibody described herein comprises (a) HVR-H1 comprising the
amino acid sequence of SEQ ID NO:20; (b) HVR-H2 comprising the amino acid sequence of SEQ ID
NO:5; () HVR-H3 comprising the amino acid sequence of SEQ ID NO:6; (d) HVR-L1 comprising the
amino acid sequence of SEQ 1D NO:21; (e) HVR-L2 comprising the amino acid sequence of SEQ ID
NO:2; and (f) HVR-L3 comprising the amine acid sequence of SEQ ID N(:22,

In certain embodiments, an antibody described herein comprises (a) HVR-H3 comprising the
amino acid sequence GTFLTX,WGHY, wherein X, is S or T (SEQ ID NO: 89); (b) HVR-L3
comprising the amino acid sequence X X XiX;PX,, wherein X, is S, Vor D; X, is Y, Dor 8; X;is T, S,
ADoNXisT, HNS A LorRyand Xi is P, T, A or 8§ (SEQ ID NO: 86); and (¢) HVR-H2
comprising the amino acid sequence WIDPYGGDTX,, wherein X, is N or D (SEQ ID NO:88).

In one aspect, there 1s provided an antibody comprising (23 HVE-H1 comprising the aming acid

seguence of SHO D NO: B7: (b HVE-HZ comprising the amino acid sequence of SEQ ID NO:RR: (&)

HVR-H3 comprising the amino acid sequence of SEG ID NO:R%: (O HVR-L1 comprising the amine

acid saqueﬁm of 5E0 1D NO:ES: (&) HVR-L2 comprising the amino acid sequence of SEO D WOLSE:

and (N HVE-L3 comprisine the amine acid sequence of SEQ 1D NO: 86,

In certain embodiments, an antibody described herein comprises (a) HVR-HI1 comprising the
amino acid sequence GFXIX, XYY, wherein X;is N, SorT; X118 S, D, Yor A; and X, is Gor D
(SEQ ID NO:87); (b) HVR-H2 comprising the amino acid sequence WIDPYGGDTX,, wherein X, is N
or D (SEQ ID NO:88); and (¢) HVR-H3 comprising the amino acid sequence GTFLTX,WGHY,
wherein X, is S or T (SEQ ID NO: 89).

In certain embodiments, an antibody described herein further comprises (a) HVR-L1
comprising the amino acid sequence X Xy X XX X, wherein X, is D, SorV; X, is Vor; X, is 8, Nor
G; XgisTorN; Xeis AorY; and X¢is V or L (SEQ ID NO: 85}; (b) HVR-L2 comprising the amino
acid sequence of SEQ ID NO:58; and (c) HVR-L3 comprising the amino acid sequence X X XiX;PX,,
wherein X, is S, VorD; X;is Y, Dor 8; Xjis T, S, A, Dor N; Xjis T, H, N, S, A, L or R; and X, is P,
T, A or S (SEQ ID NO: 86).

In certain embodiments, an antibody described herein comprises (a) HVR-IH1 comprising the
amino acid sequence GFX X X, YY, wherein X;is N, SorT; X, is S, D, Yor A and X, is Gor D
(SEQ ID NO:87); (b) HVR-H2 comprising the amino acid sequence
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WIDPYGGDTX,, wherein X, is N or D (SEQ 1D NO:88); (¢) HVR-H3 comprising the amino acid sequence
GTFLTX,WGHY, wherein X is S or T (SEQ ID NO: 89); (d) HVR-L1 comprising the amino acid sequence
XXX K gX Xy, whereln X, 18D, Sor V; XpisVor L X, is S, NorG; Xgis Tor N; X, is Aor Y; and X;is
Vor L (8EQ ID NO: 85); (e) HVR-L2 comprising the amino acid sequence of SEQ ID NO:58; and (f) HVR-
L3 comprising the amino acid sequence X, X, X;X;PX,, wherein X, is §, VorD; X, is Y, Dor §; X;is T, S,
ADoNXisTHNS A LorRand X, isP, T, A or S (SEQ ID NO:86),

In certain embodiments, an antibody described herein comprises {(a) HVR-F1 comprising an amino
acid sequence selected from: SEQ 1D NO:4, 20,47-51, and 75-80; {b) HVR-H2 comprising an amino acid
sequence selected from: SEQ 1D NO:5, 52, and 81-82; (c) HVR-H3 comprising an amino acid sequence
selected from: SEQ 1D NO:6, 53 and 83-84; (d) HVR-L] comprising an amino acid sequence selected from:
SEQ ID NO:1, 18, 21, 33, and 54-57; (e} HVR-L2 comprising an amino acid sequence selected from: SEQ
1D NO:2 and 58; and (f) HVR-L.3 comprising an aming acid sequence selected from: SEQ ID NO:3, 19, 22,
34.46, and 59-74,

In certain embodiments, an antibody described herein is a full length IgG1 or gG4 antibody.

In one aspect, there is provided an isolated nucleic acid encoding the antibody as defined herein,

In asotheraspeetan embodiment, an isolated nucleic acid encoding an anti-HtrA 1 antibody

described herein is provided.

In one sspect, there 1s provided a bost cell comprising the nucleic acid as defined herein.

In asether aspectan embodiment, a host cell comprising an isolated nucleie acid encoding an anti-
HitrA1 antibody described herein is provided.

in one aspect, there 1s provided a method of vroducing an antibody comprising culturing the host

cell as defined herein nnder conditions smiable for expression of the nucleic acid encoding the anu-THra]

In anstheraspectan embodiment, a method of producing an antibody is provided. The method may
comprise cuituring a host cell comprising an isolated nucleic acid encoding an anti-HirAl antibody under
conditions suitable for expression of the nucieic acid encoding the anti-HirAT antibody. The method may
further comprise recovering the anfi-HirAl antibody from the host cell culture, purifying the anti-HirAl
antibody, or formulating the anti-HtrA1 antibody with a pharmaceutically acceptable excipient.

In one aspect, there is provided an tmpunoconiugate comprising the antibody as defined herein and

a cviotoxic avent,

cytotoxic agent is provided.

In one aspect, there is provided a pharmacentical formulation comprisine the antibody as defined

herein and a pharmaceutically accentable carrier,

and a pharmaceutically acceptable carrier is provided.

In one aspect, there is provided the antibody as defined herein for use a3 3 medicament,

In snether-aspectan embodiment, the application provides an anti-HirAl antibody foruse as 2
medicament, €.g., for use in treating age-related macular degeneration (wet or dry), geographic atrophy,

diabetic retinopathy, retinopathy of prematurity, or polypoidal choroidal vasculopathy,

8
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for inhibiting degeneration of retinal or photoreceptor cells, or for inhibiting HtrAl protease activity in
an eye.

In one aspect, there is provided g use of the antibody as defined herein in the manufacture of a

medicament.

In anetheraspestan embodiment, the application provides use of an anti-HtrAl antibody for the
manufacture of a medicament, e.g., a medicament for the treatment of age-related macular degeneration
(AMD, wet or dry), geographic atrophy (GA), diabetic retinopathy (DR), retinopathy of prematurity
(ROP), or polypoidal choroidal vasculopathy (PCV), for inhibiting degeneration of retinal or
photoreceptor cells, or for inhibiting HirAl protease activity in an eve,
having age-related macular degeneration (wet or dry), geographic atrophy, diabetic retinopathy,
retinopathy of prematarity, or polypoidal choroidal vasculopathy, comprising administering to the

individual an effective amount of an anti-HtrAl antibody as described herein.

photoreceptor cell degeneration in an individual comprising administering to the individual an effective
amount of an anti-HtrAl antibody as described herein to inhibit retinal or photoreceptor cell

degeneration.

In another einbodimentaspest, the application provides a method of inhibiting HtrAl serine
protease activityin an eye of an individual comprising administering to the individual an effective
amount of an anti-HtrAl antibody as described herein to inhibit HirAl serine protease activity in the

eye.

BRIEF DESCRIPTION OF THE FIGURES

The patent or application file contains at least one drawing executed in color. Copies of this
patent or patent application publication with color drawing(s) will be provided by the Office upon
request and payment of the necessary fee.

Figs. 1A-B. Fig. 1A shows the light chain variable domain sequence of anti-HtrAl antibody94
(YW505.94) (SEQ ID NO:7). Fig. 1B shows the heavy chain variable domain sequence of anti-HtrAl
antibody94 (YW3505.94) (SEQ ID NO:8). The residues are numbered according to the Kabat
numbering system (Kabat, E.A., et al., 1991, In: Sequences of proteins of immunological interest, fifth
edition. National Institutes of Health, Bethesda, MD). The YWS505.94 light chain variable domain
sequence is aligned with human Kappal light chain consensus sequence (SEQ ID NO: 9) and the
YW505.94 heavy chain variable domain sequence is aligned with the human subgroup 11T heavy chain
sequence (SEQ ID NO: 10). The boxed
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WHAT IS CLAIMED IS: ,f
1. An isolated antibody that binds to HtrAl competitively with an antibody ,,f’ '
comprising a VH sequence of SEQ ID NO:8 and a VL. sequence of SEQ 1D NO:7. } d
2. The antibody of claim 1, wherein competitive binding is determined usmfg an

£

ELISA assay. V.

3. An isolated antibody that binds to HirAl, wherein the antibody (1)bmds to an
epitope that includes N224, K248, or both of HirA 1, and (ii) inhibits HtrAl w1th an ICs0 0f <
300M.

4, The antibody of claim 3, wherein the antibody further oomﬁi‘iseg one or more of
the following properties: (i) binds to HtrAl with a ratio of 1 variable gld;nain to one subunit of
an HtrA1 trimer, or (ii) does not prevent trimer formation of HtrAl_.-f":

5. The anttbody of claim 3, wherein the 1Cs; is deteni;ined using a sering protease
assay with a substrate having SEQ ID NO:12. _

6. The antibody of any one of ¢laims 1-5, whe_;gé{n the antibody does not cross-
react with one or more of HirAZ2, HirA3 and HirA4, )

7. The antibody of any one of claims 1-6",_;:-{%‘fherein the antibody has a dissociation
canstant of <500 nM. .

g. The antibody of claim 6, wherein:ﬁle digsociation constant is determined by
BIAcore using a Fab at 25 °C.

9. The antibody of any cme.of _ CI;.ims 1-8, which is a monoclonal antibody.

10.  The antibody of any one of claims 1—8, which is a2 human, humanized, or
chimeric antibody. . ':

11, The antibody of any"éne of claims 1-§, which is an antibody fragment that binds
HtrAl B

12, The aﬁtibody____ﬁ% any one of claims 1-11, wherein the antibody comprises (a)
HVR-H3 comprising the grﬂino acid sequence GTFLTX,WGHYFDY, wherein X;is Sor T
(SEQ ID NO: 27); (b) mRmLS comprising the amino acid sequence QQX X XiX;PX, T,
wherein X is S, V Q}:’b; XuisY,DorS; Xiis T,.S, A, DorN; X;isT,H,N, S, A, L orR; and
XxisP, T,Aor S(SEQ ID NO: 24); and (¢) HVR-H2 comprising the amino acid sequence
WIDPYGGDIXOYADSVKG, wherein X, is N or D (8EQ 1D NO: 26).

13. ¢ ‘.The antibody of any one of claims 1-12, wherein the antibody comprises (a)
M—HB-_CSm,prising the amino acid sequence of SEQ ID NO:6; (b) HVR-L3 comprising the
amino___aéid sequence of SEQ ID NO:3; and (¢) HVR-H2 comprising the amino acid sequence
of SEQ ID NO'5.
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14, The antibody of any one of claims 1-12, wherein the antibody comprises (a) __
HVR-H3 comprising the amino acid sequence of SEQ ID NO:6; (b) HVR-L3 comprising th&;ﬁf
amino acid sequence of SEQ ID NO:19; and (¢) HVR-H2 comprising the amino acid seqt_;éﬁce
of SEQ ID NO5. S

15, The antibody of any one of claims 1-12, wherein the antibody compri_s’é.s {(2)
HVR-H3 comprising the amino acid sequence of SEQ ID NO:6; (b) HVR-L3 comﬁﬁsing the
amino acid sequence of SEQ ID NO:22; and (¢) HVR-H2 comprising the amino acid sequence
of SEQ ID NO:5.

16.  The antibody of any one of claims 1-12, wherein the antibod:y comprises (a)
HVR-H1 comprising the amino acid sequence GFXIX X, YYIH, wheréin XjisN,SorT; Xa
i8S, D, YorA; and X, is G or D (SEQ 1D NO: 25); (b) HVR-H2 chﬁprising the amino acid
sequence WIDPY GGDTX,YADSVKG, wherein X, is N or D (SEQ ID NO:26); and (c) HVR-
H3 comprising the amino acid sequence GTFLTX,WGHYFDY, wherein X, is S or T (SEQ ID
NO: 27). /

17. The antibody of any one of claims 1-12 01:_,-:1%, further comprising (2) HVR-L1
coinpri,sing the amino acid sequence RASQXﬁXbXCXdX;XfA, wherein Xa18D,50rV; Xpis V
or; XoisS,NorG; Xgis TorN; X, is Aor'Y; an(__i.kf is Vor L {SEQ ID NO: 23); (b) HVR-
1.2 comprising the amino acid sequence of SEQ ED':NO:2; and (¢} HVR-L3 comprising the
amino acid sequence QOX XXX PX,T, Whegﬁ"i;:z X188, VorD; Xp1sY, Dor §; X, is T, S,
ADorN; X;isT,H,N,S,A, LorR; andX;‘;isP T, Aor S {SEQ ID NO: 24).

18.  The antibody of any one of clarms 1-12, 16 or 17, wherein the antibody
comprises (a) HVR-HI1 comprising the Amino acid sequence of SEQ 1D NO:4; (b)Y HVR-H2
comprising the amino acid sec;uencgof SEQ ID NG:5; and (¢) HVR-H3 comprising the amino
acid sequence of SEQ 1D NO:6.

19.  The antibody o‘f’élaim. 18, further comprising (a) HVR-L1 comprising the amino
acid sequence of SEQ 1D Ni, {b) HVR-L2 comprising the amino acid sequence of SEQ ID
NO:2; and (¢c) HVR-L3 co’?hprising the amino acid sequence of SEQ ID NO:3.

20.  The armbody of any one of claims 1-12, 16 or 17, wherein the antibody
comprises (a) HVR HI comprising the amino acid sequence of SEQ ID NG:20; (b) HVR-H2
comprising the armno acid sequence of SEQ ID NQO:5; and {¢) HVR-H3 comprising the amino
acid sequcnccsof SEQ ID NO:6.

21, The anﬁbody of claim 20, further comprising (a) HVR-L1 comprising the amino
acid seq;fénce of SEQ ID NO:18; (b) HVR-L2 comprising the amino acid sequence of SEQ ID
NO:,’Z’_;"E‘md {c) HVR-L3 comprising the amino acid sequence of SEQ ID NO:19,

5
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22, The antibody of claim 20, further comprising (a) HVR-L1 comprising the am.ig;é{
actd sequence of SEQ ID NO:21; (b) HVR-L2 comprising the amino acid sequence of SEQID
NO:2; and {¢) HVR-L.3 comprising the amino acid sequence of SEQ ID NO:22. 7 /

23.  The antibody of any one of claims 1-12, 16 or 17, comprising (a) HVR«LI
comprising the amino acid sequence of SEQ ID NO:1; (b) HVR-L2 comprising th?-’émino acid
sequence of SEQ ID NO:2; and (¢) HVR-L3 comprising the amino acid sequeﬂ'p(;of SEQID
NO:3. 4

24, The antibody of any one of clatms 1-12, 16 or 17, comprisip’é (a) HVR-L1
comprising the amino acid sequence of SEQ ID NO:18; (b) HVR-L2 cgziiprising the amino
acid sequence of SEQ ID NO:2; and {c) HVR-L3 comprising the amiari;) acid sequence of SEQ
D NO:19.

25.  The antibody of any one of claims 1-2, 16 or 17, éomprising (a) HVR-L1
comprising the amino acid sequence of SEQ ID NO:21; (b) HVR-LZ comprising the amino
acid sequence of SEQ ID NO:2; and (¢) HVR-L3 compri__sihg the amino acid sequence of SEQ
D NO:22. 4

26.  The antibody of any one of claims 172*:5., further comprising a heavy chain
variable domain framework (FR2) sequence of SEQ ID NO:17.

27.  The antibody of any one of c],airhs 1-26, comprising (a) a VH sequence having
at least 95% sequence identity to the amino acid sequence of SEQ 1D NO:8; (b) a VL scquence
having at least 95% sequence identity to .tﬁe amino acid sequence of SEQ ID NO:7; or (¢)a VH
sequence as in (a) and a VL sequence_‘_a:s. in (b).

28.  The antibody of a.n}'__f;tﬁ)fne of claims 1-27, comprising (a) a VH sequence
comprising SEQ ID NO: 32; (b)_.a'.VL sequence comprising SEQ ID NO: 31; or {c) a VH
sequence comprising SEQ 1D NO: 32 and a VL. sequence comprising SEQ ID NO: 31.

29.  The antiboc__iyfof claim 27 or 28, comprising a VH sequence of SEQ ID NO:8.

30.  The antibé.dy of claim 27 or 28, comprising a VL sequence of SEQ ID NO:7.

31.  The antibody of claim 27 or 28, comprising a VH sequence of SEQ 1D NO:30.

32, The ’énﬁbody of claim 27 or 28, comprising & VL sequence of SEQ ID NO:28.

33. The antibody of claim 27 or 28, comprising a VL sequence of SEQ ID NO:29.

34. An antibody comprising a VH sequence of SEQ ID NO:8 and a VL sequeﬁce of
SEQ ID 1}16:7.

35 An antibody comprising a VH sequence of SEQ ID NO:30 and a VL sequence
of SEQ ID NO:28.
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36.  An antibody comprising a VH sequence of SEQ ID NO:30 and a VL sequencw/
of SEQ ID NO:29, ;

37.  An antibody that binds to HtrA1 comprising (a) a VH sequence having %}ffeast
95% sequence identity to the amino acid sequence of SEQ ID NO:§; (b)a VL sequenég having
at least 95% sequence identity to the amino acid sequence of SEQ ID NO:7; or (c) & VH
sequence as in (a) and a VL sequence as in (b).

38.  An antibody that binds to HtrA1 comprising (a) a VH sequence ‘.ézomprising SEQ
ID NO: 32; (b) a VL sequence comprising SEQ ID NO: 31; or (¢)a VH segi;ence comprising
SEQ ID NO: 32 and a VL sequence comprising SEQ ID NO: 31.

39, An antibody comprising (a) HVR-H1 comprising the ;}riiino acid sequence
GFXIX X, YYIH, wherein X;is N, Sor T, X, i8S, D, Yor A; ane;l-"}.{n is Gor D (SEQ ID NO:
25%; (b) HVR-H2 comprising the amino acid sequence WIDPYG.GDTXOYADSVKG, wherein
X,is Nor D (SEQ 1D NO:26); (¢) HVR-H3 comprising the apﬁno acid sequence
GTFLTX,WGHYEDY, wherein X, is S or T (SEQ ID NO‘:_‘;..QE?); (d) HVR-L1 comprising the
amino acid sequence RASQX XX XX XA, wherein Xaxs D,SorV; XpisVor; X.isS, N
orG; Xgis TorN; XeisAor Y;and XeisVor L (SEQID NO: 23); (e) HVR-L2 comprising
the amino acid sequence of SEQ ID NO:2; and (f) HVR~L3 comprising the amino acid
sequence QQXXpXiX;PX T, wherein X, is S, Vor D XpisY,Dor3; 18T, 5, A, Dor N;
Xis T,H,N, S, A, LorR; and X is P, T, A or' S (SEQ ID NO: 24).

40.  The antibody of claim 39, whé}ein the antibody comprises (a) HVR-H1
comprising an amino acid sequence selegtéd from: SEQ ID NO:4, 20,and 47-51; (b) HVR-H2
comprising an amino acid sequence seléz;tcd from: SEQ ID NO:5 and 52; (¢) HVR-H3
comprising an amino acid sequence ; seiected from: SEQ ID NO:6 and 53; (d) HVR-L1
comprising an amino acid sequence selected from: SEQ ID NO:1, 18, 21 and 33; (e) HVR-L2
comprising the amino acid sequence of SEQ 1D NO:2; and (f) HVR-L3 comprising an amino
acid sequence selected frcq; SEQ IDNQO:3, 19, 22, and 34-46.

41. The antiqu§ of claim 40, wherein the antibody comprises (2) HVR-H1
comprising the amino gé{d. sequence of SEQ ID NO:4; (b) HVR-H2 comprising the amino acid
sequence of SEQ lD NOS (c) HVR-H3 comprising the amino acid sequence of SEQ ID NO:6;
(dy HVR-L1 compnamg the amino acid sequence of SEQ 1D NO:1; (e) HVR-L2 comprising
the amino amd sequence of SEQ ID NO:2; and (f) HVR-L3 comprising the amino acid
sequence of SEQ ID NO:3.

42 The antibody of claim 40, wherein the antibody comprises (a) HVR-H1
compﬁ§i§;g the amino acid sequence of SEQ ID NO:20; (b) HVR-H2 comprising the amino
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acid sequence of SEQ ID NO:5; (¢) HVR-H3 comprising the amino acid sequence of SEQ ID fJ

NO:6; (d) HVR-L1 comprising the amino acid sequence of SEQ ID NO:18§; (e) HVR-L2 /f‘ ’
comprising the amino acid sequence of SEQ TD NO:2; and (f) HVR-L3 comprising the ammo '
acid sequence of SEQ 1D NO:19. ,.

43, The antibody of claim 40, wherein the antibody comprises (a) HVR- HE
compriging the amino acid sequence of SEQ ID NO:20; (b) HVR-H2 compnsmgfihe amino
acid sequence of SEQ ID NO:53; (¢) HVR-H3 comprising the amino acid sequqﬁée of SEQ ID
NO:6; (d) HVR-L1 comprising the amino acid sequence of SEQ ID NO'ZI' (e) HVR-L2
comprising the amino acid sequence of SEQ ID NO:2; and (f) HVR-L3 cg)mprzsmg the amino
acid sequence of SEQ 1D NO:22. d

44.  The antibody of any one of claims 1-43, which 1 is a fuil 1ength 1pG1 or 1gG4

antibody.
45,  Amnisolated nucleic acid encoding the antibod%ﬁf any one of claims 1-44.
46. A host cell comprising the nucleic acid of cl_a{;n 45.
47. A method of producing an antibody comlgrijsing culturing the host cell of claim

46 under conditions suitable for expression of the nuqléic acid encoding the anti-HtrAl
antibody.

48.  The method of claim 47, further gc’ﬁnprising recovering the anti-HirAl antibody
from the host cell culture.

49, Animmunoconjugate comp;siéing the antibody of any one of claims 1-44 and 2
cytotoxic agent. _ /

50. A pharmaceutical formula,non comprising the antibody of any one of claims 1-
44 and a pharmaceutically accepta,ble carrier.

51.  The antibody of cmy one of claims 1-44 for use as a medicament.

52.  The antibody ¢ of any one of claims 1-44 for use in treating age-related macular

degeneration, geographic a,t’;ophy, diabetic retinopathy, retinopathy of prematurity, or
polypoidal choroidal vasculopathy

53. The a;;.mbody of claim 52, for use in treating dry age-related macular
degeneration. :
54. The antibody of any one of claims 1-44 for use in inhibiting degeneration of

retinal or phgfé)receptar cells.
55/ The antibody of any one of claims 1-44 for use in inhibiting HirA] protease

activityf’n an eye.
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56.  Use of the antibody of any one of claims 1-44 in the manufacture of a
medicament,
57.  The use of claim 56, wherein the medicament is for treatment of treatingj ge-

related macular degeneration, geographic atrophy, diabetic retinopathy, retinopathy ogﬁf/

r

prematuity, or polypoidal choroidal vasculopathy. /s
. : A
58.  The use of claim 57, wherein the age-related macular degeneration is dry age-
/
related macular degeneration. /

7

59.  The use of claim 56, wherein the medicament is for inhibiti(;x’é degeneration of
retinal or photoreceptor cells.

60.  The use of claim 56, wherein the medicament is for iqhﬁniting HtrAl protease
activity in an eye. |

61. A method of treating an individual having age~rclé§ted macular degeneration,
geographic atrophy, diabetic retinopathy, retinopathy of prenj;a%ﬁrity, or polypoidal choroidal
vasculopathy comprising administering to the individual Qn";ﬂ‘ective amount of the antibody of
any one of claims 1-44. _‘

62. The method of claim 61, wherein theﬂ_‘aéte-related macular degeneration is dry
age-related macular degeneration. )

63. A method of inhibiting retinal 0_;~-i;hotoreceptor cell degeneration in an
individual comprising administering to the igc’ﬁviduai an effective amount of the antibody of
any one of claimis [-44 to inhibit retinal o;%hotoreceptor cell degeneration.

64, A method of inhibiting HtrAE activity in an eye of an individual comprising
administering to the individual an ef.:‘féi:tive amount of the antibody of any one of claims 1-44
to inhibit HtrA1 activity in the eyg;f";r

65.  The antibody 0@&5’1}’ one of claims 1-12, wherein the antibody comprises (2}
HVR-H1 comprising the ammo acid sequence of SEQ ID NO: 87; (b) HVR-H2 comprising the
amino acid sequence of SEQ 1D NO:88; and {c) HVR-H3 comprising the amino acid sequence
ofSEQIDNO:89.

66, The _9rﬁibody of any one of clatms 1-12 or 63, further comprising (a) HVR-L1
comprising the ammo acid sequence of SEQ ID NO: 83; (b) HVR-L2 comprising the amino
acid sequenceﬁ@)"ff?SEQ ID NO:58; and {¢) HVR-L3 comprising the amino acid sequence of SEQ
ID NO: 86. /-

67 An antibody comprising (a) HVR-H1 comprising the amino acid sequence of
SEQ IIDNO 87; (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO:8§; (c)

HVRLH3 comprising the amino acid sequence of SEQ ID NO:89; (d) HVR-L1 comprising the
7
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amino acid sequence of SEQ 1D NO:85; {e) HVR-L2 comprising the amino acid sequence of /f”f

SEQ ID NO:58; and (f) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 86. f,f’g

68.  The antibody of claim 67, wherein the antibody comprises (a) HVR-H1 f
/

comprising the amino acid sequence of SEQ ID NO: 25; (b) HVR-H2 comprising the qéﬁ{ino
acid sequence of SEQ 1D NO:26; (¢) HVR-H3 compnising the amino acid sequence _IQTESEQ D
NQ:27, {(d) HVR-L1 comprising the amino acid sequence of SEQ 1D NO:23; {e) EE{TR-LZ
comprising the amino acid sequence of SEQ ID NO:2; and (f) HVR-L3 comp@s‘ﬂlg the amino
acid sequence of SEQ ID NO:24. _f,r’jf

69.  The antibody of claim 67 or 68, wherem the antibody con}ﬁgises (a) HVR-HI
comprising an amino acid sequence selected from: SEQ 1D NO:4, 20,}4"}—51 and 75-80; (b)
HVR-H2 comprising an amino acid sequence selected from: SEQ IJ"’I‘JO:S, 52 and 81-82; (c)
HVR-H3 obmptising._an amino acid sequence selected from: SEQID NO:6, 53 and 83-84; (d)
HVR-L1 comprising an amino acid sequence selected from: SEQ ID NO:1, I8, 21, 33 and 54-
57; (e) HVR-L2 comprising an amino acid sequence selec‘g@é from: SEQ ID NO:2 and 58; and
(f) HVR-L3 comprising an amino acid sequence selecteﬁgt‘:%rom: SEQ ID NO:3, 19, 22, 34-46
and 59-74.

70.  Theantibody of any one of claims 65-69, which 1s a full length IgG1 or 1gG4
antibody. _ /

71.  Anisolated nucieic acid ench{;;g the antibody of any one of claims 65-70.

72, A host cell comprising thqﬁrﬂmleic acid of claim 71.

73, Amethod of producing‘}.ai; antibody comprising culturing the host cell of claim
72 under conditions suitable for cxpréésion of the nucleic acid encoding the anti-HtrAl
antibody. .

74.  The method of_efaim 73, turther comprising recovering the anti-HtrAl antibody
from the host cell culture.

75. An immuﬂgcoqiugate comprising the antibody of any one of claims 65-70 and a
cytotoxic agent. _

76. A phé}maceutical formulation comprising the antibody of any one of claims 65-
70 and a pharmfgéguticaﬂy acceptable carrier.

777 .;fhe antibody of any one of claims 65-70 for use as a medicament.

78, The antibody of any one of claims 65-70 for use in treating age-related macular
degene;é%ion, geographic atrophy, diabetic retinopathy, retinopathy of prematurity, or
p01¥p'gidal choroidal vasculopathy.

83
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7
degeneration. /

79.  The antibody of claim 78, for use in treating dry age-related macular

80.  The antibody of any one of claims 65-70 for use in inhibiting degeneration oﬁf"ﬁ

£

retinal or photoreceptor ceils. 7
/i

E

81.  The antibody of any one of claims 65-70 for use in inhibiting HtrA1 pg{%j“téase
activity in an eye. ; ’

82.  Use of the antibody of any one of claims 65-70 in the manuf&ctug;éi)f a
medicament.

§3.  The use of claim 82, wherein the medicament is for treatm;:ﬁi of treating age-
refated macular degeneration, geographic atrophy, diabetic retinop athyai,;fétinopathy of
prematurity, or polypoidal choroidal vasculopathy. /

84,  The use of claim 83, wherein the age-related macgké; degeneration is dry age-
related macular degeneration.

85.  The use of claim 82, wherein the medicamer}f’ﬁi:‘s for inhibiting degeneration of
retinal or photoreceptor cells. /

86.  The use of claim 82, wherein the medigé;:lent is for inhibiting HtrA 1 protease
activity in an eye. . _

87. A method of treating an individu:_a{‘%aving age-related macular degeneration,
geographic atrophy, diabetic retinopathy, retig_;&)athy of prematurity, or polypoidal choroidal
vasculopathy comprising administering to/_,tfifc-‘a individual an effective amount of the antibody of
any one of claims 65-70. ,

88.  The method of claim.l_&’?, wherein the age-related macular degeneration is dry
age-related macular degeneration.

89. A method of ink}iﬂi‘iing retinal or photoreceptor cell degeneration in an
individual comprising admi,gi‘gtering to the individual an effective amount of the astibody of
any one of claims 65-70 to /inhibit retinal or photoreceptor cell degeneration.

90. A methg& of inhibiting HtrA1 activity in an eye of an individual comprising
administering to thg;_-"i;}dividual an effective amount of the antibody of any one of claims 65-70

to inhibit HitrA 1 getivity in the eye.
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AMENDED CLAIMS f’
received by the International Bureau on 11 February 2013 (11.02.2013) jf
L. An isolated antibody that binds to HtrA1 competitively with an antibody f
comprising a VH sequence of SEQ ID NO:8 and a VL sequence of SEQ ID NO:7. f
2. The antibody of ¢laim 1, wherein competitive binding is determined p‘;s‘”i;zg an
ELISA assay.
3. An isolated antibody that binds to HirA 1, wherein the antibody (i)’%inds to an

epitope that includes N224, K248, or both of HirA 1, and (ii) inhibits HirAl Wlth an ICspof <
30 nM. Vi

4. The antibody of claim 3, wherein the antibody further comﬁﬁses one or more of
the following properties: (i) binds to HirA 1 with a ratio of | variable do?hain to one subunit of

an HtrAl wimer, or (i) does not prevent trimer formation of HirAl.

5 The antibody of claim 3, wherein the 1Cq is dctermmed using a sérine protease
assay with a substrate having SEQ 1D NO:12. s
6. The antibody of any one of claims 1-5, wherehi the antibody does not cross-

react with one or more of HtrA2, HirA3 and HrrA4. .

7. The antibody of any one of claims 1-6, wliérein the antibody has a dissociation
constant of =500 nM,

8. The antibody of ¢laim &, wherein thc dlssocmnon constant is determined by
BlAcore using a Fab at 25 °C.

9, The antibody of any one of claims 1-8, which is a monoclonal antibody.

10. The antibody of any one of claxms 1-8, which is 2 human, humanized, or
chimeric antibody. I

1. The antibody of any onc-Of claims 1-8, which is an antibody fragment that binds
HAl o

12, The antibody of any:ifme of claims 1-11, wherein the antibody comprises (a)
HVR-H3 comprising the amino aczd sequence GTFLTX,WGHYFDY, wherein X,is Sor T
(SEQ IDNO: 27} (b) HVR“LS compnsmg the amino acid sequence QQX X X; XPXT,
wherein X, is S, V or D; Xu,le Dor$;XiisT,S, A, DorN; X is T, H, N, S, A, LorR; and
XkisP, T, A orS(SEQ I]}) NO: 24); and {(¢) HVR-H2 comprising the amino acid sequence
WIDPYGGDTXQYADSVKG wherein X, is N or D (SEQ ID NO: 26).

13.  The anmbocly of any onc of claims 1-12, wherein the antibody comprises (a)
HVR-H3 compnsmg the amino acid sequence of SEQ ID NO:6; (b) HVR-L3 comprising the
amino acid sequencc of SEQ ID NO:3; and (¢) HVR-H2 comprising the amino acid sequence
of SEQ ID ?\T(D 5.

f'ﬁ/[ 8
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4. | The antibody of any one of claims 1-12, wherein the antibedy comprises (a)
FVR-H3 comprising the amino acid sequence of SEQ ID NO:6; (b) HVR-L3 comprisino’ the

amino acid sequence of SEQ ID NO:19; and (¢) HVR-H2 comprising the amino acid sequence‘

of SEQ ID NO:S.

15, The antibody of any one of claims 1-12, wherein the antibody compﬂses (a)
HVR-H3 comprising the amino actd sequence of SEQ JD NO:6; (b) HVR-L3 coﬁiprismg the
amino acid sequence of SEQ ID NO:22; and (¢) HVR-H2 comprising the ammo acid sequence
of SEQ ID NO:3. i

16, The antibody of any one of ¢laims 1-12, wherein the anti}abdy comprises (a)
HVR-HI comprising the amino acid sequence GFXEX,nX, YYIH, whetcin X is N, § or T; Xy,
135S, D, YorA;and X, is G or D (SEQ 1D NO: 25); (b) HVR-H2 :oiﬁpﬁsing the amino acid
sequence WIDPYGGDTX,YADSVKG, wherein X, is N or D (SEQ 1D NO:26); and {¢) HVR-
H3 comprising the amino acid sequence GTFLTX, WGHYFDY wherein X, is S or T (SEQ ID
NO: 270 '

17 The antibody of any one of claims 1-12 or_,i’é, further comprising (a) HVR-LI
comprising the amino acid sequence RASQXBXchX@XéYrA, wherein Xois D, Sor V; Xy is V
orT; Xe is S, N or G; Xyis T or N; X, is 4 or Y3 and X¢is V or L (SEQ ID NO: 23); (b) HVR-
L2 comprising the amino acid sequence of SEQ 1 'ENO:Q; and {c) HVR-L3 comprising the
amino acid sequence QQXyKnXXPX,T, wherein Xgis S, V or D: X, is Y, Dor S X;is T, §,
ADaNXjisT,H, N, S, A, LorR; and ins P, T, A or S (SEQ IIj NQ: 24),

18.  The antibody of any one of:;.;-'ifaims 1-12, 16 or 17, wherein the antibody
comprises (a) HVR-H1 comprising the ammo acid sequence of SEQ ID NO:4; (b) HVR-H2
comprising the amino acid sequence of 'SEQ ID NO:5; and (¢) HVR-H3 comprising the amino
acid sequence of SEQ 1D NO:6.

19, The amtivedy of r;}éinz 18, further comprising (a) HVR-L1 comprising the
amino acid sequence of SEQ ;:/NO:I; {b) HVR-L2 comprising the amino acid sequence of
SEQ ID NO:2; and {¢) HVR,-"i.B comprising the amino acid sequence of SEQ ID NO:3.

20. The a,ntiqu;z of any one of claims 1-12, 16 or 17, wherein the antibody
comprises (a) HVR-HI comprising the amino acid sequence of SEQ ID NO:20; (b) HVR-H2
comprising the aming acad sequence of SEQ ID NO:3; and (¢) HVR-H3 comprising the amino
acid sequence of SEQ ID NQ:s,

21, ff:'he antibody of claim 20, further comprising (a) HVR-L1 comprising the
aminoe acid sequence of SEQ (D NO:18; (b) HVR-L2 comprising the amino acid sequence of
SEQID N@’Z ; and (¢) HVR-L3 comprising the amino acid sequence of SEQ [D NO:19.

f 86
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22, The antibody of ¢laim 20, further comprising (a) HVR-L1 comprsing the
amino a&id sequence of SEQ ID NO:21; (b) HVR-L2 comprising the amino acid sequence Oﬁf ’
SEQ ID NO:2; and (¢) HVR-L3 comprising the amino acid sequence of SEQ ID NO:22,

23, The antibody of any one of claims 1-12, 16 or 17, comprising (a) V. R-LZ
comprising the amino acid sequence of SEQ ID NO:1: (b) HVR-L2 comprising the em{ino acid
sequence of SEQ ID NO:2; and {c) HVR-L3 comprising the amino acid sequencc of‘ SEQ ID
NO:3,

24, The antibody of any one of claims 1-12, 16 or 17, compﬁsing_,fg) HVR-L1
comprising the amino acid sequence of SEQ ID NO:18; (b) HVR-L2 compf;sing the amino
acid sequence of SEQ ID NO:2; and (c) HVR-L3 comprising the ammo amd sequence of SEQ
D NO:19.

25.  The antibody of any one of claims 1-2, 16 or 17, cqﬁiﬁr&sing (a) HVR-L}
comprising the amino acid segquence of SEQ 1D NO:21; (b) l-IVR'fLZ comprising the amino
acid sequence of SEQ ID NO:2; and (¢) HVR-L3 com;msnw the amino acid seauence of SEQ
ID NO:22. S

26. The antibody of any one of claims 1-25, fﬁﬁher comprising a heavy chain
variable domain framewaork (FR2) sequence of SEQ [ﬁNO:i’i.

27.  The antibody of any one of claims 1«26, comprising (a) a VH sequence having
at least 95% sequence identity to the amino acidﬁ_s"‘gquence of SEQ ID NO:8; (b) a VL sequence
having at ieast 95% sequence identity to the a;-r‘ﬁno acid sequence of SEQ ID NO:7;0or(c) a
VH sequence as in (a) and a VL sequence asm ®).

28, The antibody of any one of :claims 1-27, comprising (a) a VH sequence
comprising SEQ ID NO: 32; (b) a VL sgqucncc comprising SEQ IDNO: 31; or{c) a VH
sequence c<:unpz-1'sm<r SEQ ID NO: 32 and 2 VL sequence comprising SEQ ID NO: 31.

29.  The antibody of c}alm 27 or 28, comprising a VH sequence of SEQ ID NO:8.

30. The antibody of" clmm 27 or 28, comprising a VL sequence of SEQ JD NO.7.

31, The amibodx_,_%f claim 27 or 28, comprising a VL sequence of SEQ ID NO:30.

32, The antibod”; of claim 27 or 28 , comprising a VL sequence of SEQ ID NO:28,

33, The aml«body of claim 27 o1 28, comprising a VH sequence of SEQ ID NO:29,

34, AN amtlbody comprising a VH sequence of SEQ ID NO:R and a VL sequence of
SEQIDNO:7. /

35. An antibody comprising a VH sequence of SEQ ID NO:29 and a VL sequence
of SEQ 1D NO 28.

87
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36. | An antibody comprising a VL sequence of SEQ ID NO:30 and a VH sequﬁze
of SEQ [D NO:29. /

37. Anantibody that binds to HiwrAl comprising (a) a VH sequence havmo/;t least
55% sequence identity to the amino acid sequence of SEQ 1D NO:§; (b} a VL seque/nce having
at Jeast 95% sequence identiry to the amino acid sequence of SEQID NO.7; or (;:5 a VH
sequence as in (2) and a VL sequence as in (b). ://

38. An antibody that binds t0 HtrAl comprising (a)a VH scquenge comprising
SEQ ID NO: 32; (b) a VL sequence comprising SEQ ID NO: 31; or (¢) a/JVH sequence
comprising SEQ ID NO: 32 and a VL sequence comprising SEQID N@ 31.

39, An antibody comprising (a) HVR-H1 comprising the/eii‘nino acid sequence
GFXIXXa YYTH, wherein X;is N, § or T; Xa is 8, D, Y or A; and X, is G or D (SEQ 1D NO:
25); (0) HVR-H2 comprising the arnino acid sequence WTDPYG’@DTXOYADSVKG, wherein
Xois Noor D (SEQ ID NO:26); (¢) HVR-H3 comprising the ammo acid sequence
GTFLTX,WGHYFDY, wherein Xpi8Sor T(SEQID NO 27) (d} HVR-L1 comprising the
amine acid sequence RASQX XX XaXXed, whersin 7’§a is D,SorV;XpisVorl; X, 1s 8§, N
or G; Xais T or N X, is A or Y; and Xcis V or L (SEQ/TD NO: 23); (¢) HVR-L2 comprising
the amino acid sequence of SEQ ID NO:2; and (f) I;A?Ri_’a corprising the amino acid
sequence QUX XXX PX, T, wherein X188,V g*r/D; XnisY,Dor$; X isT,S, A, DorN;
X1 T,H,N, S, A, Lor R and X, is P, T, A ogé (SEQ ID NO: 24).

40 The antibody of claim 39, whefein the antibody comprises (a) HVR-H1
comprising an amine acid sequence selectgdxfmm: SEQ TD NO:4, 20,and 47-51; (b) HVR.F2
comprising an amiug acid sequence sele__c'{éd from; SEQ 1D NO:5 and 52; (c) HVR-H3
comprising an amino acid sequence sg,l‘éctcd from: SEQ 1D NO:6 and 53; (d) HVR-L}
comprising an amino acid sequencef,—é!élected from: SEQ ID NO:1, 18, 21 and 33: (¢) HVR-L2
comprising the amino acid sequcp’cﬁié of SEQ ID NO:2; and (f) HVR-L3 comprising an amino
acid sequence selected from: SEQ IDNO:3,19, 22, and 34-46,

41. The antibody ef claim 40, wherein the antibody comprises (a? HVR-HI
comprising the amino acxd sequence of SEQ ID NG:4; (b) HVR-H2 comprising the amino acid
sequence of SEQ ID NO 5 (c) HVR-H3 comprising the amino acid sequence of SEQ ID
NO:6; (d) HVR-L1 compnsmg the amino acid sequence of SEQ ID NO:i; (e} HVR-L2
comprising the ammo acid sequence of SEQ 1D NO:2; and () HVR-L3 comprising the amino
acid sequence of SEQ D NO:3,

42. T‘ne antibody of claim 40, wherein the antibody comprises (a) HVR-H1
compnsmg thc amino acid sequence of SEQ ID NO:20; (b) HVR-H2 comprising the amino

7 | 88
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NO:6; (d) HVR-L1 cormprising the amino acid sequence of SEQ D NO:18; (¢) HVR-L2 3,1

comptising the amino acid sequence of SEQ ID NO:2; and (f) HVR-L3 compnising the ammo
acid sequence of SEQ ID NO:19. f

43.  The antibody of claim 40, wherein the antibody comprises (2) HVR-HI
comprising the amino acid sequence of SEQ ID NO:20; (b) HVR-H2 compnsm_g thc amino
acid sequence of SEQ ID NO:5; (¢) HVR-H3 comprising the amino acid seqqgf/;ce of SEQ ID
NO:6; (d) HVR-LI comprising the amino acid sequence of S5Q ID NO21; (2) HVR-L2
comprising the amino acid sequence of SEQ 1D NO:2; and (f) HVR-1.3 cempmsmg the amino
acid sequence of SEQ ID NO:22.

44,  Theantibody of any one of claims 1-43, whichis a f\}ﬁilength IgG1 or IgG4
antibody.

43, An isolated puclei¢ acid encoding the antibodyyg’tiany one of claims 1-44.

46, Ahost cell comprising the nucleic acid of cIa}jfi;L 45,

47, A method of producing an antibody compx;if;}ng culturing the host cell of claim
46 under conditions sujtable for expression of the nuc}q-i“g acid encoding the anti-HtrAl
antibody. )

48 The method of claim 47, further Q;nfi)ﬁsing recovering the anti-HtrAl antibody
from the host cel} culture. ‘

49, An immunoconjugate compnsmg the antibody of any one of claims 1-44 and a
cytotoxic agent. V4

50. A pharmaceutical formu;a%ion comprising the antibody of any one of claims 1-
44 and a pharrmaceuntically acceptab&eﬁ.é;ctﬁer.

5t.  The antibody of an)(_,-é.‘ne of claims 1-44 for use as a medicament,

52, The antibody of ;my one of claims 1-44 for use in treating age-related macular
degeneration, geographic atrop;ﬁy, diabetic retinopathy, retinopathy of prematurity, or
polypoidal choroidal vascu__l.c’iiaathy.

53, The antibody of claim 52, for use in treating dry age-related macular

degeneration,

54. The /a;.-ﬁribndy of any one of claims 1-44 for use in inkibiting Eégeneration of
retinal or photoregéptor cells.

55. /The antibody of any one of ¢laims 1-44 for use in inhibiting HtrAl protease
activity in ag/eye.
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56.  Use of the antibody of any one of claims 1-44 in the manufacture of a
medicament. :

57. The use of ¢laim 56, wherein the medicament 1s for treatment of treating agg,—f
related macular degeneration, geographic atrophy, diabetic retinopathy, retinopathy of
prematurity, or polypoidal choroidal vasculopathy. ‘

58 Theuse of clatm 57, wherein the age-related macular degeneranon iy’ dry age-
related macular degeneration.

59.  The use of claim 56, wherein the medicament is for inhibiting g!é'generation of
retinal or photoreceptor ceils. .

60.  The use of claim 56, wherein the medicament is for m}nbmng HtrAl protease
activity in an eye, '

61. A method of freating an individual having agenrciated“;macular degeneration,
geographic atrophy, diabetic retinopathy, retinopathy of prcmanui{y, ar polypoidal choroidal
vasculopathy comprising administering to the individual an ei’"jfé;ctive amount of the antibody of
any one of claims 1-44. ‘

62,  The method of claim 61, wherein the agc relatcd macular degeneration is dry
age-related macular degeneration. e

63. A mmethod of inhibiting retinal or phptﬁreceptor cell degeneration in an
individual comprising administering 1o the indiv;'dhai an effective amount of the antibody of
any one of claims 1-44 to inhibit retina) or phot’éréceptor cell degeneration,

64. A method of inhibiting HtrAI activity in an eye of an 111d1v1dual comprising
administering to the individual an effcctwe amount of the antibody of any one of claims 1-44
to inhibit HirAl activity in the eye,

64, The antibody of any o";xe of claims 1-12, wherein the antibody comprises (a)
HVR-HI comprising the amino amd sequence of SEQ 1D NO: 87, (b) HVR-H2 comprising the
amino acid sequence of SEQ I":NO:SS; and (¢) HVR-H3 comprising the amino acid sequence
of SEQ 1D NO: 89.

66.  The antibg&y of any one of claims 1-12 or 65, further comprising (a) HVR-L]
comprising the aminofa'é.id sequence of SEQ ID NO: 85; (b) HVR-L2 comprising the amino
acid sequence of SEQID N0:58; and (¢} HVR-L3 comprising the amino acid sequence of
SEQ ID NO: 86. 7

&67. An antibody comprising (a) HVR-H1 cormnprising the amino ac1d sequence of
SEQID NO 87 (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO:88; (¢)
HVR«H?&COIH})HSEHE the amino acid sequence of SEQ ID NO:89; (d) HVR-L1 comprising the

/ o6
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amino acid sequence of SEQ ID NO:835, (e} HVR-L2 comprising the amino acid sequence of f
SEQ ID NO:58; and (f) HVR-L3 comprising the amino acid sequence of SEQJD NO: 86, {,»*x

68.  The antibody of claim 67, wherein the antibody comprises (a) HVR- H1 /
comprising the amino acid sequence of SEQ ID NO: 25; (b) HVR-H2 comprising the %rﬁino
acid sequence of SEQ 1D NO:26; () HVR-H3 comprising the aniino acid sequence of SEQID
NO:27; (d) HVR-L1 comprising the amino acid sequence of SEQ 1D NO:23; (&) I{VR L2
comprising the amino acid sequence of SEQ 1D NO:2; and (f) HVR-L3 comanmg the amino
acid sequence of SEQ ID NO:24, y

69.  The antibody of claim 67 or 68, wherein the antibody compfises {a) HVR-H1
comprising an amino acid sequence selected from: SEQ ID NQ:4, 20, 4?151 and 75-80; (b)
I—IVR H2 comprising an amino acid sequence selected from: SEQ 1D, NO:5, 52 and 81- 82; (e)
HVR H3 comprising an amino acid sequence selected from: SEQ ID NO:6, 53 and 83-84; (d)
HVR-L1 comprising an amino acid sequence selected from: SE___Q IDNO:1, 18, 21, 33 and 54-
57, {¢) HVR-L2 comprising ap amino acid sequence selected f;om‘ SEQ ID NO:2 and 58; and
(9) HVR-L3 comprising an amino acid sequence selected from SEQID NO: 3,19, 22, 34.46
and 59 74, Vi
70.  Theantibody of any one of claims 65—@9: which is a fis}l length IgG1 or 1gG4
antibody. J

71.  Anisolated nucleic acid encoding -ﬂie antibody of any one of claims 65-70.

72. A host cell comprising the nuc}a'i’:: acid of claim 71.

73. A method of producing an auﬁ’oody comprising culturing the host cell of claim
72 under conditions suitable for cxpressaon of the nucleic acid encoding the anti-HirA 1
antibody. ,

74.  The method of clainyﬂg, further comprising recovering the afti-HirAl antibody
from the host cell culture. {h

75, An 1mmunocon3uoate comprising the antibody of any one of ¢claims 65-70 and a

f
;-Eh

cylotoxic agent,

76. A phannacemwal formulation coruprising the antibody of any one of claims 65-
70 and & pharmaceuncaliy acceptable carrier.

77. The anubody of any one of claims 65-70 for use as a medicarment.

78. "i'he antabody of any one of claims 65-70 for use in ireating age-related macular
degeneration, eooraphxc atrophy, diabetic retinopathy, retinopathy of prematurity, or
polypoidal chowadal vasculopathy.
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79.  The antibody of claim 78, for use in treating dry age-r¢lated macular
degeneration. .

80.  The antibody of any one of claims 65-70 for use in inhibiting dcgeneranon crf
retinal or photoreceptor cells, i

81.  The antibody of any one of claims 65-70 for use in inhibiting HizAl protcase
activily in an eye.

82.  Use of the antibody of any one of claims 65-70 in the manufacmrgféf a
rnedicament. .

83, The use of claim 82, wheresin the medicament is for treatment. of treating age-
related macular degeneration, geographic atrophy, diabetic retinopathy, retmopaﬂwy of
preraturity, or polypoidal choroidal vasculopathy. 7

84, The use of claim 83, wherein the age-related maculaz* dcgenerat;on is dry ape-
related macular degeneration. .

85, The use of claim 82, wherein the medicament is _fé;r mhibiting degeneration of
retinal or photoreceptor cells. ‘_

86.  The use of claim 82, wherein the medmament is for inhibiting HirAl protease
activity in an eye. /

87. A method of treating an individual havjﬁ:g age-rclated macular degeneration,
geographic atrophy, diabetic retinopathy, rctinopathj; of prematurity, or polypoidal choroidat
vasculopathy comprising administering to the in_c__ii'"viduai an effective amount of the antibody of
any one of claims 65-70,

38.  The method of claim 87, whgféin the age-related macular degencration is dry
age-related macular degeneration. .

89, A method of mlubmng rctmal or photoreceptor cell degeneration in an
individual comprising admmlstenng fo the individual an effective amount of the antibody of
any one of claims 65-70 to uﬂnbu;retmai or photoreceptor cejl degeneration..

90. A method of inf_;:i-ﬁiting HirAl activity in an ¢ye of an individual comprising
administering {o the individua’f an effective amount of the antibody of any one of claims 65-70
to inhibit HirAl activity iz}«"i}le eye.
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WHAT IS CLAIMED IS:

1. An isolated antibody that binds to HirAl competitively with an antibody
comprising a VH sequence of SEQ ID NO:§ and a VL sequence of SEQ ID NO:7.

2. The antibody of claim 1, wherein competitive binding is determined using an
ELISA assay.

3.  Anisolated antibody that binds to HtrAl, wherein the antibody (i) binds to an
epitope that includes N224, K248, or both of HtrA1, and (ii) inhibits HtrAl with an ICsp of <
30 nM.

4, | The antibody of claim 3, wherein the antibody further comprises one or more of
the following properties: (i) binds to HirAl with a ratio of 1 variable domain to one subunit of
an HtrAl trimer, or (ii) does not prevent trimer formation of HtrAl.

5.  The antibody of claim 3, wherein the ICg is determined using a serine protease
assay with a substrate having SEQ ID NO:12.

6.  The antibody of any one of claims 1-5, wherein the antibody does not cross-react
with one or more of HtrA2, HtrA3 and HtrA4.

7. The antibody of any one of claims 1-6, wherein the antibody has a dissociation
constant of <500 nM.

8. The antibody of claim 6, wherein the dissociation constant is determined by
BlAcore using 2 Fab at 25 °C.

9. The antibody of any one of claims 1-8, selected from a group consisting of:

i) an antibody which is a monoclonal antibody,

ii) an antibody which is a human, humanized, or chimeric antibody, and

iii) an antibody which is an antibody fragment that binds HirAl.

10. The antibody of any one of claims 1-9, wherein the antibody comprises (a) HVR-
H3 comprising the amino acid sequence GTFLTX,WGHYFDY, wherein X, is S or T (SEQ ID
NO: 27); (b) HVR-L3 comprising the amino acid sequence QQX XX X;PX\T, wherein X, 1s
S, VorD; Xp1sY,Dor §; Xjis T, S, AL Dor Ny Xjis T, H, N, S, A, Lor Ry and X is P, T, A
or S (SEQ ID NO: 24); and (¢) HVR-H2 comprising the amino acid sequence
WIDPYGGDTX,YADSVKG, wherein X, is N or D (SEQ ID NO: 26).

11.  The antibody of any one of claims 1-10, selected from a group consisting of!

(1) an antibody which comprises (2) HVR-H3 comprising the amino acid sequence of

SEQ ID NO:6; (b) HVR-L3 comprising the amino acid sequence of SEQ ID NO:3; and

{¢) HVR-H2 comprising the amino acid sequence of SEQ ID NO:35,
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(i} an antibody which comprises (a) HVR-H3 comprising the amino acid sequence of

SEQ ID NO:6; (b) HVR-L3 comprising the amino acid sequence of SEQ ID NO:19;

and (¢) HVR-H2 comprising the amino acid sequence of SEQ ID NO:5,

(iii) an antibody which comprises (a) HVR-H3 comprising the amino acid sequence of

SEQ ID NO:6; (b) HVR-L3 comprising the amino acid sequence of SEQ ID NO:22;

and (¢) HVR-H2 comprising the amino acid sequence of SEQ ID NO:5, and

(1v) an antibody which comprises (a} HVR-H1 comprising the amino acid sequence

GFX X, X YYTH, wherein Xiis N, Sor T; Xn is S, D, Y or A;and X, is G or D (SEQ

ID NO: 25); (b) HVR-H2 comprising the amino acid sequence

WIDPYGGDTX,YADSVKG, wherein X, is N or D (SEQ ID NO:26); and {¢) HVR-

H3 comprising the amino acid sequence GTFLTX,WGHYFDY, wherein X, isSor T

(SEQ ID NO: 27).

12.  The antibody of any one of claims 1-10 or 11(iv), further comprising (a) HVR-L1
comprising the amino acid sequence RASQX XX XgX XsA, wherein X,is D, Sor V; Xpis V
or; X is §, Nor G; Xgis TorN; X.is A or Y; and X¢is V or L (SEQ ID NO: 23); (b) HVR-
L2 comprising the amino acid sequence of SEQ ID NO:2; and (¢) HVR-L3 comprising the
amino acid sequence QOX XpXiXiPXT, wherein Xyis S, Vor Dy X;is Y, Dor §; X1 T, S,
A, DorN; XisT,HLN, S, A, LorR; and X is P, T, A or S (SEQ ID NO: 24).

13.  The antibody of any one of claims 1-10, 11(iv) or 12, selected from a group
consisting of:

(i) an antibody which comprises {a) HVR-H1 comprising the amino acid sequence of SEQ ID
NO:4; (b) HVR-H2 comprising the amino acid sequence of SEQ 1D NO:5; and (c) HVR-H3
comprising the amino acid sequence of SEQ ID NO:6,

(ii) an antibody which comprises (a) HVR-H]1 comprising the amino acid sequence of SEQ ID
NO:20; (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO:5; and (¢) HVR-H3
comprising the amino acid sequence of SEQ ID NO:6,

(iii) an antibody which comprises (a) HVR-L1 comprising the amino acid sequence of SEQ ID
NO:1; (b} HVR-L2 comprising the amino acid sequence of SEQ ID NO:2; and (c¢) HVR-L3
comprising the amino acid seguence of SEQ 1D NO:3,

(iv) an antibody which comprises (a) HVR-L1 comprising the amino acid sequence of SEQ ID
NO:18; (b) HVR-L2 comprising the amino acid sequence of SEQ ID NO:2; and (¢) HVR-L3
comprising the amino acid sequence of SEQ ID NO:19, and
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(v) an antibody which comprises (a) HVR-L.1 comprising the amino acid sequence of SEQ ID
NO:21; (b) HVR-L2 comprising the amino acid sequence of SEQ ID NO:2; and (¢} HVR-L3
comprising the amino acid sequence of SEQ ID NO:22. _

14.  The antibody of claim 13(i), further comprising (a) HVR-L1 comprising the
amino acid sequence of SEQ ID NO:1; (b) HVR-L2 comprising the amino acid sequence of
SEQ ID NO:2; and (c) HVR-L3 comprising the amino acid sequence of SEQ ID NO:3.

15. The antibody of claim 13(ii), selected from a group consisting of:

an antibody that further comprises (a) HVR-L1 comprising the amino acid sequence of

SEQ ID NO:18; (b) HVR-L.2 comprising the amino acid sequence of SEQ ID NO:2;

and (c¢) HVR-L3 comprising the amino acid sequence of SEQ ID NO:19; and

an antibody that further comprises (a) HVR-L1 comprising the amino acid sequence of

SEQ ID NO:21; (b) HVR-L2 comprising the amino acid sequence of SEQ ID NO:2;

and (c) HVR-L3 éomprising the amino acid sequence of SEQ ID NO:22. |

16.  The antibody of any one of claims 1-15, further comprising a heavy chain
variable domain framework (FR2) sequence of SEQ ID NO:17.

17.  The antibody of any one of claims 1-16 comprising (a) a VH sequence having at
least 95% sequence identity to the amino acid sequence of SEQ ID NO:8; (b) a VL sequence
having af least 95% sequence identity to the amino acid sequence of SEQ ID NO:7; or (¢} a
VH sequence as in (a) and a VL sequence as in (b).

18.  The antibody of any one of claims 1-17, comprising (a) a VH sequence
comprising SEQ ID NO: 32; (b) a VL sequence comprising SEQ ID NO: 31; or {(¢) a VH
sequence comprising SEQ ID NO: 32 and a VL sequence comprising SEQ ID NO: 31.

19. The antibody of claim 17 or 18, selected from 2 group consisting of’

(i) an antibody comprising a VH sequence of SEQ ID NO:8,

(11) an antibody comprising a VL sequence of SEQ ID NQO:7,

(ii1) an antibody comprising a VL sequence of SEQ ID NO:30,

(iv) an antibody comprising a VL sequence of SEQ ID NO:28§; and
(v) an antibody comprising a2 VH sequence of SEQ ID NO:29.

20.  An antibody comprising a VH sequence of SEQ ID NO:8 and a VL sequence of
SEQ ID NO:7.

21.  An antibody comprising a VH sequence of SEQ ID NO:29 and a VL sequence of
SEQ ID NO:28. |

22.  An antibody comprising a VL sequence of SEQ ID NO:30 and a VH sequence of
SEQ ID NO:29.
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23.  An antibody that binds to HtrA1 comprising (a) a VH sequence having at least
95% sequence identity to the amino acid sequence of SEQ ID NO:8&; (b) a VL sequence having
at least 95% seguence identity to the amino acid sequence of SEQ ID NO:7; or (¢) a VH
sequence as in (a) and a VL sequence as in (b).

24.  An antibody that binds to HtrAl comprising (a) a VH sequence comprising SEQ
ID NO: 32; (b) a VL sequence comprising SEQ ID NO: 31; or (¢) a VH sequence comprising
SEQ ID NO: 32 and a VL sequence comprising SEQ ID NO: 31,

25.  An antibody comprising {a) HVR-HI comprising the amino acid sequence
GFXIXX,YYIH, wherein Xjis N, Sor T; X 15 S, D, Y or A; and X, is G or D (SEQ ID NO:
25); (b) HVR-H2 comprising the amino acid sequence WIDPYGGDTX,YADSVKG, wherein
X, 1s N or D (SEQ ID NO:26); (c) HVR-H3 comprising the amino acid sequence
GTFLTX,WGHYFDY, wherein X, is S or T (SEQ ID NO: 27); (d) HVR-L1 comprising the
amino acid sequence RASQX Xp X XaX XA, wherein X, 1sD, SorV; XpisVor L X isS, N
orG; XgisTorN; Xeis AorY; and Xe1s Voor L (SEQ ID NO: 23); (e) HVR-L2 comprising
the amino acid sequence of SEQ ID NO:2; and (f) HVR-L3 comprising the amino acid
sequence QQX XX XiPX, T, wherein X is S, Vor D; Xpis Y, Dor S; X;is T, S, A, D or N
XjisT,H,N, S, A, LorR; and Xy is P, T, A or S (SEQ ID NO: 24).

26. The antibody of claim 25, wherein the antibody comprises (a) HVR-H1
comprising an amino acid sequence selected from: SEQ ID NO:4, 20,and 47-51; (b) HVR-H2
comprising an amino acid sequence selected from: SEQ ID NO:5 and 52; (¢) HVR-H3
comprising an amino acid sequence selected from: SEQ ID NO:6 and 53; (d) HVR-L1
comprising an amino acid sequence selected from: SEQ ID NO:1, 18, 21 and 33; (e) HVR-L2
comprising the amino acid sequence of SEQ ID NO:2; and (f) HVR-L3 comprising an amino
acid sequence selected from: SEQ ID NO:3, 19, 22, and 34-46.

27.  The antibody of claim 26, selected from a group consisting of:

(1)an antibody which comprises (a) HVR-H1 comprising the amino acid sequence of

SEQ ID NO:4; (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO:5; (c)

HVR-H3 comprising the amino acid sequence of SEQ ID NO:6; (d) HVR-L1

comprising the amino acid sequence of SEQ ID NO:1; (e) HVR-L2 comprising the

amino acid sequence of SEQ ID NO:2; and (f) HVR-L3 comprising the amino acid
sequence of SEQ ID NO:3,

(11} an antibody which comprises (a) HVR-H1 comprising the amino acid sequence of

SEQ 1D NO:20; (b) HVR-H2 compnising the amino acid sequence of SEQ ID NQO:5;

{¢) HVR-H3 comprising the amino acid sequence of SEQ ID NO:6; (d) HVR-1.1

comprising the amino acid sequence of SEQ ID NO:18; (¢) HVR-L.2 comprising the
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amino acid sequence of SEQ ID NO:2; and (f) HVR-L3 comprising the amino acid
sequence of SEQ 1D NO:19, and

(ii)an antibody which comprises (a) HVR-H1 comprising the amino acid sequence of
SEQ ID NO:20; (b) HVR-H2 comprising the amino acid sequence of SEQ ID NO:5;
(¢) HVR-H3 comprising the amino acid sequence of SEQ ID NO:6; (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:2; and (f) HVR-L3 comprising the amino acid
sequence of SEQ ID NO:22.

28.  Theantibody of any one of claims 1-27, which is a full length 1gG1 or [pG4

antibody.

29.  Anisolated nucleic acid encoding the antibody of any one of claims 1-28.
30. A host cell comprising the nucleic acid of claim 29,

31. A method of producing an antibody comprising culturing the host cell of claim 30

under conditions suitable for expression of the nucleic acid encoding the anti-HtrA1 antibody.

32.  Themethod of claim 31, further comprising recovering the anti-HtrA1 antibody

from the host cell culture.

33.  Animmunoconjugate comprising the antibody of any one of claims 1-28 and a

hAtAY IS 0 ot
Cﬁu OXIC aglril.

34. A pharmaceutical formulation comprising the antibody of any one of claims 1-28

and a pharmaceutically acceptable carrier.

35. The antibody of any one of claims 1-28 for use as a medicament.

36. Use of the antibody of any one of claims 1-28 in the manufacture of a

medicament.

a4

J

related

7. The use of claim 36, selected from 2 group consisting of:
(i) a use wherein the medicament is for treatment of treating age-related macular
degeneration, geographic atrophy, diabetic retinopathy, retinopathy of
prematurity, or polypoidal choroidal vasculopathy,
(i) a use wherein the medicament is for inhibiting degeneration of retinal or
photoreceptor cells, and
(i1i) a use wherein the medicament is for inhibiting HtrA1 protease activity in an
eve.

38.  The use of claim 37(i), wherein the age-related macular degeneration is dry age-

macular degeneration.
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39.  The antibody of any one of claims 1-10, wherein the antibody comprises (a)
HVR-H] comprising the amino acid sequence of SEQ ID NO: 87; (b) HVR-H2 comprising the
amino acid sequence of SEQ ID NO:88; and (¢) HVR-H3 comprising the amino acid sequence
of SEQ ID NO: 89.

40. The antibody of any one of claims 1-10 or 39, further comprising (a) HVR-L1
comprising the amino acid sequence of SEQ ID NO: 85; (b) HVR-L2 comprising the amino
acid sequence of SEQ ID NO:5§; and (¢) HVR-L3 comprising the amino acid sequence of
SEQ ID NO: 86.

41. Anlantibody comprising (a) HVR-HI comprising the amino acid sequence of
SEQ ID NQ: 87; (b} HVR-HZ comprising the amino acid sequence of SEQ ID NO:88; (c)
HVR-H3 comprising the amino acid sequence of SEQ ID NO:89; (d) HVR-L1 comprising the

amino acid sequence of SEQ 1D NO:85; (¢) HVR-L2 comprising the amino acid sequence of

SEQ ID NO:58; and (f) HVR~L3 comprising the amino acid sequence of SEQ ID NO: 86.

42.  The antibody of claim 41, wherein the antibody comprises (a) HVR-H1
comprising the amino acid éequence of SEQ ID NO: 25; (b) HVR-H2 comprising the amino
acid sequence of SEQ ID NO:26; (¢c) HVR-H3 comprising the amino acid sequence of SEQ 1D
NO:27; (d) HVR-L! comprising the amino acid sequence of SEQ ID NO:23; (¢) HVR-L2
comprising the amino acid sequence of SEQ ID NG:2; and (f) HVR-L3 comprising the amino
acid sequence of SEQ 1D NO:24.

43. The antibody of claim 41 or 42, wherein the antibody comprises {a) HVR-H1
comprising an amino acid sequence selected from: SEQ ID NO:4, 20, 47-51 and 75-80; (b)
HVR-H2 comprising an amino acid sequence selected from: SEQ ID NO:5, 52 and §1-82; (¢)
HVR-H3 comprising an amino acid sequence selected from: SEQ ID NO:6, 53 and 83-84; (d)
HVR-L1 comprising an amino acid sequence selected from: SEQ ID NO:1, 18, 21, 33 and 54-
57; (¢) HVR-L2 comprising an amino acid sequence selected from: SEQ ID NO:2 and 58; and
(f) HVR-L3 comprising an amino acid sequence selected from: SEQ ID NO:3, 19, 22, 34-46
and 59-74.

44.  The antibody of any one of claims 39-43, which is a full length IgG1 or IgG4
antibody.

45.  An isolated nucleic acid encoding the antibody of any one of claims 39-44.

46. A host cell comprising the nucleic acid of claim 45.

47. A method of producing an antibody comprising culturing the host cell of claim 46
under conditions suitable for expression of the nucleic acid encoding the anti-HirA1 antibody. -

48. The method of claim 47, further comprising recovering the anti-HirA1 antibody

from the host cell culture,
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49.  An immunoconjugate comprising the antibody of any one of claims 39-44 and a
cytotoxic agent.

50. A pharmaceutical formulation comprising the antibody of any one of claims 39-
44 and a pharmaceutically acceptable carrier.

51.  The antibody of any one of claims 39-44 for use as a medicament.

52.  Use of the antibody of any one of claims 39-44 in the manufacture of a
medicament.

53.  Theuse of claim 52, selected from a group consisting of:

(i) a use wherein the medicament is for treatment of treating age-related macular

degeneration, geographic atrophy, diabetic retinopathy, retinopathy of prematurity, or

polypoidal choroidal vasculopathy,

(ii) a use wherein the medicament is for inhibiting degeneration of retinal or

photoreceptor cells, and

(iii) a use wherein the medicament is for inhibiting HtrA 1 protease activity in an eye.

54. - The use of claim 53(i), wherein the age-related macular degeneration is dry age-
related macular degeneration.

55.  Anisolated antibody that binds to HtrA] and inhibits its serine protease activity
for one or more HirAl substrates.

56.. The antibody of claim 55, wherein the antibody inhibits HtrAl with an ICsq of
less than 50 nM.
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