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We claim:

1. An isolated monoclonal antibody that binds to human tissue factor pathway inhibitor,
wherein the antibody comprises a heavy chain comprising an amine acid sequence shown
in SEQ ID NO:1, wherein said amino acid sequence comprises one or more amino acid

odifications.

2. Thy isolated monoclonal antibody of claim 1, wherein the modification is selected from

the giQup consisting of a substitution, an insertion or a deletion.
3. The isolasgd moneclonal antibody of claim 2, wherein the modification is a substitution.

4. The isolated Yponoclonal antibody of claim 3, wherein the substitution is at a position
selected from the group consisting of Q1, R30 S31, G33, M34, 835, S50, 151, R52, §54,
§55, 856, K99 and\F104.

5. The isolated monoclohal antibody of claim 4, wherein the substitution is selected from the
group consisting of Q1ENR30S, S31P, S31V, G334, G33K, G33P, M341, M34K, S35L,
S35D, SS0A, 151D, IS1E, RG2S, S54F, S54D, S55A, S55G, S55R, S56G, K99V, K99L.,
and F104Y.

6. The isolated monoclonal antibodWof c¢laim 1, wherein the aﬁtibody is selected from the
group consisting of an IgGl, an IgGA, an IgG3, an IgG4, an IgM, an IgAl, an IgA2, a

secretory IgA, an IgD, and an IgE antibydy.

7. The isolated monoclonal antibody of claim\, wherein the monoclonal antibody
comprises two or more substitutions selected Nom the group consisting of Q1E, R30S,
S31P, 831V, G33A, G33K, G33P, M341, M34K\S35L, S35D, S50A, 151D, I51E, R52S,
S54F, S54D, S55A, §55G, S55R, S56G, K99V, K9QL, and F104Y.

8. The isolated monoclonal antibedy of claim 7, wherein ¥e monoclonal antibody
comprises the amine acid sequence shown in SEQ ID NO\], wherein said sequence

comprises the following substitutions selected from the grou} consisting of:
(a) G33A+835D+S55R+K99L;
(by G33P+I51D+S54F;
(c) G33P+S35D+854F+K99L,;
(d) I5S1D+S54F+K99L;
(e) M34I+S35D+S55R+K99L,;

(f) M34K+S835D+S55R+K99L;
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(2) QIE+R308+835D+S555G+S56G+K99L;

(h) QIE+R30S+S35D+S55R+S56G+K99L;

() QIE+S31V+S50A+I51D+855R+S56G+K99V;
() QIE+S35D+S55R+K99L;

(k) R30S+S31V+I51D+S55R+K99V;

@ R308+S35D+S55R+K99L;

(m) S31V+G33A+I51D+S55R+K99V;

(), S31V+G33P+I51D+S54F-+K99V;

(0) S V+G33P+835D;

(p) S31

(@) S31V+ISND+S54F+K99V;

I51D+R528+S55R+K99V;

(1) S31V+IS1DNS55R;

(8) S31V+IS1D+S55R+K99L;
() S31V+ISID+S55RMIV;
(u) S3IV4HISID+SS55R+S50G+K99V;
(v) S31V+I51E+S55R+K99V;
(w)S31V+K99V;

(x) S31V+S35D;

(y) S31V4+S835D+I51D+K99V;
(z) S31V+S35D+S54F;

(aa) S31V+S35D+S55R;

(bb) S3IV+S35L+I51D+854F+K99V;
(cc) S31V+S35L+IS1E+S54F+K99V;
(dd) S3IV+S50A+IS1D+S55R+K99V;
(ee) S31V+S554F+K99L;

(ff) S35D+I51D+K99L;

(gg) S35D+I51D+855R+K99V;
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11.

12.

13.

14,
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(hh) S35D+I51E+S55R+K99L;

(it) S35D+K99L;

(i) S35D+R528+K99L;

(kk) S35D+R52S+S55R+K99L;
1) S35D+S50A+K99L;

(mm) S35D+S50A+S55R+K99L;
n) S35D+S54F+S55R+K99L;
(00N S35SD4S55G+K9IL;

(pp) S3SD+S55R+K99L;
S55R+S56G+K99L,;
(rr) S35D+S50G+K99L; and

(ss) SISL4S54F+RQOV.

An isolated monoclonal antibody that biyds to human tissue factor pathway inhibitor,
wherein the antibody comprises a light cha\p comprising an amino acid sequence shown
in SEQ ID NO:2, wherein said amino acid sedgence comprises one or more amino acid

modifications.

The isolated monoclonal antibody of claim 9, wherely the modification is selected from

the group consisting of a substitution, an insertion or a
The isolated monoclonal antibody of claim 10, wherein theXnodification is a substitution.

The isolated monoclonal antibody of claim 11, wherein the subytitution is at a position
selected from the group consisting of D1, 12, A13, S21, N26, R28\N29, A32, H33, Y48,
Y49, N51, N52, P54, G56, EB0, S89, D91, D92, G93, V94, P95 and Y 96.

The isolated monoclonal antibody of claim 12, wherein the substitution 1§ selected from
the group consisting of D1S, 12Y, A138S, S21T, N26A, R28P, N29K, A32\\ H33Y, Y48F,
Y49R, N518, N51V, N52G, P54L, G56D, ES8OM, S89A, D91L, D91R, D91
D92S, D92T, G938, VO4T, P95V, PI5SA, VO6G, VO6M and VOOW.

The isolated monoclonal antibody of claim 9, wherein the antibody is selected from t
group consisting of an IgG1, an IgG2, an I1gG3, an IgG4, an IgM, an IgAl, an IgA2, a

secretory IgA, an IgD, and an IgE antibody.
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15. The isolated monoclonal antibody of claim 9, wherein the monoclonal antibody
comprises two or more substitutions selected from the group consisting of D1S, I2Y,
Al13S, S21T, N26A, R28P, N29K, A32N, H33Y, Y4&F, Y49R, N5185, N51V, N52G,
P54L, G56D, ESOM, S89A, DIIL, DIIR, D91W, D91K, D92S, D92T, G938, V4T,

SV, P95A, VO6G, VO6M and VOOW

16. The 1yplated monoclonal antibody of claim 15, wherein the monoclonal antibody

(b) DAS+I2Y+A13S+S21T+R28P+N29K+Y48F+ESOM+D91L+D925+V94
T+VREW;

(c) DI1S+I2X3+A135+S21 T+R28P+N29K+Y48F+N51S+E80M+D911.+D92
S+VAT+VROW;

(d) DIS+I2Y+AI38+S21T+R28P+N29K+Y48F+N51V+ESOM+DO1W;,

(e) DIS+I2Y+A 138+ 1 T+R28P+N29K+Y48F+N51V+ES0M+S89A+D91
W+D92S4+G935+V9

() DIS+I2Y+A13S+S21 T+R28P+N29K+Y48F+Y49R+N51S+E80M+D91
LAD92S+VO4T+VIOW;

(2) DIS+I2Y+AI35+521T+R28P+ X48F+N51 V+ESOM+D91W;

(h) D1S+I2Y+A 13S+SZ]T+R28P+Y48 +N51V+ESOM+S89A+DI1IW+D9
25+G93S+Vo4T;

() DI1S+Y48F+N51V+D9IW;
() DOIL+VO6W;

() H33Y+Y48F+N51V+D91W;
() I2Y+Y48F+N51V+D91W;
(m)N26A+Y48F+N51V+D91W;
(n) N29K+Y48F+N51V+D91W;
(0) N51V+D91K;

(p) N51V+D91W;

(q) R28P+Y48F+N51V+D91W;
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(r) S21T+Y48F+N5S1V+DI1W;

(s) Y48F+D9IK;

(t) Y48F+D91L+D925+VI6W;
(u) Y48F+D91L+G935+VI6W;
(v) Y48F+D91L+P95V+VO6W;
(W) Y48F+D91L+V94T+VIOW,
(x) Y48F+D9IL+VO6W;
Y48F+DO1W;
8F+N51S+D91L+VO6W,;
(aa) Y48F+N31V;

(bb) Y48F+N51V+D91L;

(cc) Y48F+NSNV+D91L+VI6W;
(dd) Y48F+N51VNDOIW;

(ee) YA8F+N51V+DNW+D92S;
(ff) Y48F+N51V+DO1W+§93S;
(g2) YASF+N51V+DOIW+PYSV;
(hh) Y48F+N51V+DO1W+V94
(i1) Y48F+N51V+E8OM+D91W;
(i) Y48F+N51V+G56D+VI6W;
(kk) Y48F+N51V+S8%A+D91W;
(11) YA8F+N51V+S89A+DO1W+D928+G93S5+
(mm) Y48F+NS1V+Vo6W;

(nn) Y48F+N52G;

(00) Y48F+N52G+D91L+V96W; and

(pp) Y48F+S89A+DIIL+VO6W.
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17. An isolated monoclonal antibody that binds to human tissue factor pathway inhibitor,

wherein the antibody comprises:

(a) aheavy chain comprising an amino acid sequence shown in SEQ ID
NO:1, wherein said heavy chain amino acid sequence comprises one or

more amino acid modifications; and

(b) a light chain comprising an amino acid sequence shown in SEQ ID NQO:2,
wherein said light chain amino acid sequence comprises one or more

amino acid modifications.

18. The isolated mon¥glonal antibody of claim 17, wherein the heavy chain medification is a

substitution.

19. The isolated monoclonaNantibody of claim 18, wherein the heavy chain substitution
comprises the substitution sglected from the group consisting of Q1E, R30S, S31P, S31V,
G33A, G33K, G33P, M34I, Mg4K, S35L, S35D, S50A, 151D, I51E, R52S, S54F, S54D,
S55A, S55G, S55R, S56G, K99W K99L, and F104Y.

20. The isolated monoclonal antibody ofglaim 17, wherein the heavy chain comprises the

two or more substitutions.

21. The isolated monoclonal antibody of claim R0, wherein the heavy chain comprises the

substitutions selected from the group consistin}y of:
(a) G33A+S35D+S55R+K99L,;
(b) G33P+I51D+554F;
(c) G33P+S35D+S54F+K99L;
(d) I51D+S54F+K99L;
(e) M34I+S35D+S55R+K99L;
() M34K+S35D+S55R+K99L;
(g) QLIE+R30S+S35D+S55G+856G+K99L;
(h) Q1E+R30S+S35D+S55R+S56G+K99L;
(1) QIE+S31V4+S50A+I51D+S55R+S56G+K9%V;
() QIE+S35D+855R+K99L;
(k) R30S+S31V+I51D+S855R+K99V;
(1) R30S+S35D+S55R+K99L;
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(m)S31V+G33A+I51D+S55R+K99V;

() S31V+G33P+I51D+854F+K99V;
(0) S31V+G33P+S35D;

(p) S31V+I51D+R528+S55R+K99V;
(@) S31V+I51D+S54F+K99V;

() S31V+I51D+S855R;

s) S31V+ISID+S55R+K99L;
(ONS31V+I51D+855R+K99V;

(1) SINV+I51D+S55R+856G+K99V;
(v) S31VAS1E+S55R+K99V;

(W) S31V+KINY;

(x) $31V+835D;

(y) S31V+S35D+I518+K99V;,

(z) S31V+835D+S54F;

(aa) S31V+S35D+S55R;

(bby S31V+S35L+I51D+S54F+K99V;
(cc) S31V+S35LAISIE+S54F+K99¥;
(dd) S31V+S50A+I51D+S55R+K99V;
(ee) S31V+S54F+K99L;

(ff) $35D+151D+K99L;

(2g) S35D+I51D+S55R+K99V:;

(hh) S35D+I51E+S55R+K99L;

(i) $35D+K99L;

(ij) S35D+R528+K99L;

(kk) S35D+R525+S55R+K99L;

(1) $35D+S50A+K99L;

(mm)S35D+350A+S55R+K99L,;
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(nn) S35D+S54F+S855R+K99L;

(00) S35D+S55G+K99L;

(pp) S35D+S55R+K99L;

{(qq) S35D+S55R+S56G+K99L;
(rr) S35D+856G+K99L,; and

(ss) S35 4+854F+K99V.

The isolated Ionoclonal antibody of claim 17, wherein the light chain modification is a

substitution.
The isolated monoclgnal antibody of claim 22, wherein the light chain substitution
comprises the substitutiyn selected from the group consisting of D18§, 12Y, A13S, S2IT,
N26A, R28P, N29K, A32N, H33Y, Y48F, Y49R, N51S, N51V, N52G, P54L, G56D,
E80M, S89A, DO1L, DOIR, BRO1IW, DO1K, D92S, D92T, (G938, V94T, PO5V, P95A,
V906G, VI6M and VIOW.

The isolated monoclonal antibody oRglaim 17, wherein the light chain comprises two or

more substitutions.

The isolated monoclonal antibody of claimR4, wherein the light chain comprises the

substitutions selected from the group consisting of:
(a) A13S+Y48F+N51V+D91W,

(b) DIS+I2Y+A138+S21T+R28P+N29
T+VooW;

Y48F+ESOM+DO1L+D92S+V94

(c) DIS+HI2Y+A13S5+S21T+R28P+N29K+Y 48R+ N51S+ESOM+D91L+D92
S+HVOoAT+VIOW:

(d) DIS+I2Y+A13S+S21T+R28P+N29K+Y48F+NS IN+ESOM+D91W;

(e) DIS+I12Y+A13S4+S21T+R28P+N29K+Y48F+N5 1 V+EGOM+S89A+D91
W+D92S+G935+VoAT;

(1) DISHI2Y+AI1385+S21T+R28P+N29K+Y48F+Y49R+N51S5+B0M+D%1
L+D925+VOo4T+VO6W;

g) DI1S+I2Y+A135+S21T+R28P+Y48F+N51V+ESOM+DO1W;,
{h) D1S+12Y+A13S5+S21T+R28P+Y48F+N51 V+ESOM+-S89A+DI1W+D9o
25+G938+Vo4T;
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(1) DIS+Y48F+N51V+D91W;

() DOIL+VO6W:

(k) H33Y+Y48F+NS1V+D91W;
(1) 2Y+Y48F+N51V+DIIW:;
(m)N26A+Y48F+N51V+D91W,;
(n) N29K+Y48F+N51V+D91W;
o) N51V+D91K;

(P) WS1V+DO1W;

(@) R23P+Y48F+N51V+DO1W;

() S21T+¥X48F+N51V+DI1W;

(s) Y4SF+D9

(t) Y48F+D91L+392S+VI6W;

(u) Y48F+D91L+G938+VI6W;

(v) Y48F+D91L+P95V+WOW;

(W) Y48F+D91LA4+VI4T+VI6

(x) Y4A8F+D91L+VI6W;

(y) Y48F+D91W;

(z) Y48F+N51S+D91L+VIOW;
(aa) Y48F+NS51V;

(bb) Y48F+N51V+D91L:

(cc) YASF+N5S1V+DO1L+VI6W;
(dd) Y48F+N51V+D91W;

(ee) Y48F+NS51V+D91W+D928S;
(£f) YASF+N51V4+D9TW+G93S;
gg) Y48F+NS1V+DOIW+PI5V;
(hh) Y48F+NS5S1V+D91W+VOo4T,

(if) Y48F+NS1V+ESOM+DY1W;
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(i) YA8F+N51V+G56D+VI6W;

(kk) Y48F+N51V+S89A+D91W;

(1) Y48F+N51V+S89A+DI1IW+D925+G93S+VI4T+PI5SA;
(mm) Y48F+N51V4+VIOW,

(nn) Y48F+N52G;

(00) Y48F+N52G+D91L+VI6W; and

(pp) Y48F+S89A+DO1L+VO6W.

26. The isolated monRclonal antibody of claim 17, wherein the antibody is selected from the
group consisting of &p IgG1, an IgG2, an IgG3, an IgG4, an IgM, an IgAl, an IgA2, a

secretory IgA, an IeD, \nd an IgE antibody.

27. An isolated monoclonal antibddy that binds to human tissue factor pathway inhibitor,
wherein the antibody comprises & amino acid sequence shown in SEQ ID NO:3

comprising one or more amine acid\nodifications.

28. The isolated monoclonal antibody of cIajm 27, wherein the modification is selected from

the group consisting of a substitution, an 1Nsertion or a deletion.
29. The isolated monoclonal antibody of claim 28, wherein the modification is a substitution.

30. The isolated monoclonal antibody of claim 29, whgrein the substitution is at a position
selected from the group consisting of Q1, S30, N32,\337, G44, 153, K55, S57, K58, N61,
D62, H103, H107, G109 and Y112.

31. The isolated monoclonal antibody of claim 30, wherein thé\substitution is selected from
the group consisting of Q1E, S30R, N32D, N32E, S33G, S37§, G448, I53T, K55Y,
S57K, S57R, K58M, N61G, N61T, D621, D62R, D62Q, D62L, R62S, D62V, D62N,
D62K, H103D, H103G, H107M, GI09A and Y112D.

32. The isolated monoclonal antibody of claim 27, wherein the monoclona\antibody
comprises two or more substitutions selected from the group consisting oNQ1E, S30R,
N32D, N32E, S33G, S37N, G448, I53T, K55Y, S537K, S57R, K58M, N61(AZN61T, D621,
D62R, D62Q, D62L, D62S, D62V, D62N, D62K, H103D, H103G, H107M, GN)9A and
Y112D
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33. The isclated menoclonal antiboedy of claim 32, wherein the monoclonal antibody
comprises the amino acid sequence shown in SEQ ID NO:3, wherein said sequence

comprises the following substitutions selected from the group consisting of:
(a) D62Q+H107M+Y112D;

(b) D62Q+Y112D;

(c) D62R+H107M+Y112D;

(d) D62R+Y112D;

D62S+H107M+Y112D;

@
g) N32R+D62Q+H107M+Y112D;

2D+D62K+Y 112D;

(h) N32D+Do2Q+Y112D;
() N32D+D62R+H103D;
() N32D+D62R+N103D+H107M+Y112D;
(kY N32D+D62R+H10
() N32D+D62R+H107MNY112D;
(m)N32D+D62R+Y112D;
(m) N32D+D62S+H107TM+Y 1121X,
(0} N32D+G44S+D62R+Y112D;
(p) N32D+IS3T+D62Q+Y112D;
(q) N32D+IS3T+D62R+Y112D;
(r} N32D+K55Y+D62Q+Y112D;
(s) N32D+K55Y+D62R+Y112D;
(t) N32D+S37N+D62R+Y112D;
(u) QIE+N32D+D62R+Y112D;
(v) QI1E+N32D+G445+K55Y+D62R+Y112D;
(w) N32D+G44S+K55Y+D62R+Y112D
(x)} S30R+S57K;
(v) N61G+D62V; and
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(z) K58M+DG2N.

34. The isolated monoclonal antibody of claim 27, wherein the antibody is selected from the
group consisting of an IgG1, an IgG2, an IgG3, an IgG4, an IgM, an IgAl, an IgA2, a

ecretory lgA, an IgD, and an IgE antibody.

35. An isolgted monoclonal antibody that binds to human tissue factor pathway inhibitor,
wherein the antibody comprises an amino acid sequence shown in SEQ 1D NO:4

comprising oge or more amino acid modifications.

36. The isolated moNpclonal antibody of claim 35, wherein the modification is selected from

the group consistin}of a substitution, an insertion or a deletion.
37. The isolated monoclony] antibody of claim 36, wherein the modification is a substitution.

38. The isolated monoclonal aNibody of claim 37, wherein the substitution is at a position
selected from the group considing of M4, V30, F31, S32, D33, N335, T36, Y37, N39,
LA42, K44, Q50, L51, Y54, K55,Q56, $57, A60, S61, D97 and S98.

39. The isolated monoclonal antibody ofRglaim 38, wherein the substitution is selected from
the group consisting of M4, M4L, V30N, F311, F31M, F31Y, F31H, S32L, S32R, S32Y,
D33F, D33R, N35I, N35L, N35T, N35V, 36N, Y37F, N39D, 1L42Q, K44R, Q50R,
L51R, Y54F, K55L, G56D, G56A, G56V, SXY, A60D, S61C, D97M, D97T and S98H.

40. The isolated monoclonal antibody of claim 35, wherein the monoclonal antibody
comprises two or more substitutions selected from the group consisting of M41, M4L,
V30L, F311, F31M, F31Y, F31H, S32L, S32R, S32Y, R33F, D33R, N35I, N35L, N35T,
N35V, T36N, Y37F, N39D, L42Q), K44R, Q50R, L51R, X34F, K55L, G56D, G56A,
G56V, S57Y, A6OD, S61C, D97M, D97T and S98H.

41. The isolated monoclonal antibody of claim 40, wherein the mondglonal antibody
comprises the amino acid sequence shown in SEQ ID NO:4, wherely said sequence

comprises the following substitutions selected from the group consistihg of:
(a) D33F+N35I;
(b) D33F+N35I+D97T;
(c) D33F+N35T+Y37F;
(d) D33R+N331;

(¢) D33R+N351+D97T;
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(f) D33R+N35T;

(2) F3IH+S32R+D33F+N351+D97T;
(h) F311+D33F+N351;

(i) F311+D33F+N351+D97T;

() F311+D33F+N351+K44R;

(k) F311+D33F+N351+L42Q;
F311+D33F+N351+598H;
1I+D33F+N351+T36N;

(m) F31ND33R;

(o) F31I4+DS3R+N35T;

(p) F311+N331;
(@) F31T+S32R+DNF+N351+D9Y7T;
(r) F31I+S32R+D33F\N35T;

(s) Fﬁ.’>11+S32R+D33R+N I+D97T;
() F3114S32R+N351+D97T;
(u} F31M+D33F;

(v) F31M+D33F+N35I,

(w) F31M+D33F+N35T;

(x) F31M+D33F+N35T+Y37F;
(y) F31M+D33R;

(z) F31M+D33R+N351;

(aa) F3IM+S832L4+D33R+N351+DO7T;
(bb) F31M+S32R+D33F+D97T;

(cc) F31IM+S32R+D33F+N35I;

(dd) F3IM+S32R+D33F+N351+D97T;
(ee) F31M+S32R+D33R;

(ff) F31M+S32R+D33R+N35I;
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(gg) F31M+S32R+D33R+N354+D97T;

(hh) F31M+S32R+D33R+N35T;

(ii) F31Y+S32R+D33F+N351+D97T;
(1) M4I+S32R+D33F+N35I+D97T;
(kk) MAL+S32R+D33F+N351+D97T;
(1) N35T+D97T;

(mm)S32R+D33F;

(nd) S32R+D33F+N351;

(00) 332R+D33F+N35I+A60D+D97T;
(pp) S32R+D33F+N351+D97T;

(qq) S32R+DR3F-+N351+D97T+S98H:;
(i) S32R+D33FN351+G56V+D97T;
(s8) S32R+D33F+N3N+K44R+D97T;
(tt) S32R+D33F+N351X55L+DY7T;
(uu) S32R+D33F+N351+LARQ+D97T;
(vv) S32R+D33F+N351+L51RNDI7T;
(ww) S32R+D33F+N351+N39D+DXNT;
(xx) S32R+D33F+N351+Q50R+DI7T)
(yy) S32R+D33F+N35I+T36N+D97T;
(zz) S32R+D33F+N35T;

(aaa) S32R+D33R;

(bbb) S32R+D33R~+N351;

(cce) S32R+D33R+N351+D97T;

(ddd) S32R+D33R+N35T;

(eee) S32ZR+N351,;

(fff) S32R+N35T;

(geg) S32R+N35T+D97T;
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(hhh) V30L+F311+D33F+N351;

(iii) V30L+S32R+D33F+N351+D97T;

(73 V30L+S32R+D33F+N35I+T36N+D97T;
(kkk) V30L+S32R+N35I+T36N;
(IIHN35V+G56D;

(mmm) N35L+G56A; and

(nnn) D33F+Y54F.

42. The isolated mogoclonal antibody of claim 35, wherein the antibody is selected from the
group consisting oXan IgG1l, an IgG2, an IgG3, an 1G4, an IgM, an IgAl, an IgA2, a

secretory IgA, an IgDy and an IgE antibody.

43. An isolated monoclonal antibpdy that binds to human tissue factor pathway inhibitor,

wherein the antibody comprises

(a) a heavy chain comygrising an amino acid sequence shown in SEQ ID
NO:3, wherein said h¢avy chain amino acid sequence comprises one or

more amino acid modifigations; and
(b) a light chain comprising an Jmino acid sequence shown in SEQ ID NO:4,
wherein said light chain amino\acid sequence comprises one or more

amino acid modifications.

44, The isolated monoclonal antibody of claim 43, whereix the heavy chain modification is a

substitution.

45. The isolated monoclonal antibody of claim 44, wherein the hjavy chain substitution
comprises the substitution selected from the group consisting ofNQ1E, S30R, N32D,
N32E, 833G, S37N, G448, I53T, K55Y, S57K, S57R, K58M, N6\G, N61T, D621, D62R,
D62Q, D621, D62S, D62V, D62N, D62K, H103D, H103G, H107M,\G109A and Y112D.

46. The isolated monoclonal antibody of claim 43, wherein the heavy chain &Qmprises the

two or more substitutions.

47. The isolated monoclonal antibody of claim 46, wherein the heavy chain comprid¢s the

substitutions selected from the group consisting of:

(2) D62Q+H107M+Y112D;
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48. The isolated monoclonal antibody of claim 43, wherein the light chain modification

substitution.

(b) D62Q+Y112D;

(¢) D62R+H107M+Y112D;

(d) D62R+Y112D;

(e) D62S+H107M+Y112D;

() N32D+D62K+Y112D;

(g) N32D+D62Q+H107M+Y112D;
) N32D+D62Q+Y112D;

(i) W32D+D62R+H103D;

() N3AD+D62R+H103D+H107M+Y112D;
(k) N32D-M62R+H107M;

(1) N32D+D62R+H107M+Y112D;
(m)N32D+D62R+Y112D;

(n) N32D+D62S+HIRM+Y112D;

(o) N32D+G44S+D62R+ 112D;

(p) N32D+I53T+D62Q+Y11
(@) N32D+I53T+D62R+Y112D;
(r) N32D+K55Y+D62Q+Y112D;
(s) N32D+K55Y+D62R+Y112D;
(t) N32D+S37N+D62R+Y112D;
(u) QIE+N32D+D62R+Y112D;
(v) QLE+N32D+G445+K55Y+D62R+Y112D;
(w) N32D+G445+K55Y+D62R+Y 112D

(x) S30R+S57K;

(v) N61G+D62V; and

(z) KS8M+DG2N.
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49, The isolated monoclonal antibody of claim 48, wherein the light chain substitution
comprises the substitution selected from the group consisting M4I, M4L, V30L, F311,
F31M, F31Y, F31H, S32L, S32R, S32Y, D33F, D33R, N35I, N35L, N35T, N35V, T36N,
Y37F, N39D, L42Q, K44R, Q50R, L51R, Y54F, K55L, G56D, G56A, G56V, S57Y,
60D, S61C, D97TM, D97T and S98H.

50. TheXgolated monoclonal antibody of claim 43, wherein the light chain comprises two or

substitutions ¥¢lected from the group consisting of:

(a)
(b) D33K+N351+D97T;

33F+N351,

(c) D33F+N35T+Y37F,;
(d) D33R+N3
(e) D33R+N351+DR7T;
(f) D33R+N35T;
(g) F31H+S32R+D33F+NRSI+D97T;
(h) F311+D33F+N35I;
(1) F31I+D33F+N35I+D97T;
() F311+D33F+N35I1+K44R;
(k) F311I+D33F+N351+142Q;
(I} F31I+D33F+N351+S98H;
(m)F311+D33F+N35I+T36N;
(n) F311+D33R;

(o) F311+D33R+N351,

(p) F311+N35I;

(q) F311+S32R+D33F+N351+D97T;
(1) F311+832R+D33F+N35T;

(s) F31I+S32R+D33R+N35HD97T;

(t) F3114+-S32R+N35I+D97T;
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(u) F31M+D33F;

(v) F31M+D33F+N35T;
(W) F31M+D33F+N35T;
(x) F31M+D33F+N35T+Y37F;
(y) F31M+D33R;
(z) F31M+D33R+N35;
) F3IM+S32L+D33R+N351+D97T;
(bb) \E31M+S32R+D33F+D97T;
(cc) F3INVI+S32R+D33F+N3351,
(dd) F31M-+{32R+D33F+N351+D97T;
(cc) F3IM+S32R+D33R;
(ff) F31M+S32R+DXNR+N35I,;

(gg) F3IM+S32R+D33R+N351+D97T;

(i) M4I+S32R+D33F+N351+D97T?
(kk) MAL+S32R+D33F+N351+D97T;
(I1) N35T+D97T;

(mm)S32R+D33F;

(nn) S32R+D33F+N35[;

(00) S32R+D33F+N351+A60D+D97T;
(pp) S32R+D33F+N351+D97T;

(@) S32R+D33F+N351+D97T+S98H;
(1) S32R+D33F+N351+G56V+DI7T;
(55)S32R+D33F-+N351+K44R+D97T;
(t) S32R+D33F+N351+K55L+D97T;

(uu) S32R+D33F+N35LL42Q+DY7T;
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(vv) S32R+D33F+N351+L51R+D97T;
(ww) S32R+D33F+N351+N39D+D97T;
(xx) S$32R+D33F+N351+Q50R+D97T;
(yy) S32R+D33F+N35I+T36N+DI7T;
(zz) S32R+D33F+N35T;

(aaa) S32R+D33R;

bbb) S32R+D33R+N35I;

(hhh) V30L+F31I+D3RF-+N351;
(iii)V30L+S832R+D33F+ 51+b97T;

(i) V30L+S32R+D33F+N35NT36N+D97T;
(kkk) V30L+S32R+N351+T36N;
(IN35V+G56D;

(mmm) N35LHG56A; and

(nnn) D33F+Y54F.

52. The isolated monoclonal antibody of claim 43, wherein the an\{body is selected from the

group consisting of an IgG1, an [gG2, an Ig(G3, an IgG4, an Ig

secretory IgA, an IgD, and an IgE antibody.

an IgAl, an IgA2, a

53. An isolated monoclonal antibody that binds to human tissue factor pathwayNnhibitor,

wherein the antibody comprises:

(a) a heavy chain comprising an amine acid sequence shown in SEQ
NO:1, wherein said heavy chain amino acid sequence comprises on

more amino acid medifications; and
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(b) a light chain comprising an amino acid sequence shown in SEQ ID NO:4,
wherein said light chain amino acid sequence comprises one or more

amino acid modifications.

54NJhe isolated monoclonal antibody of claim 53, wherein the heavy chain modification is a

suRstitution.

55. The is¥]ated monoclonal antibody of claim 54, wherein the heavy chain substitution
comprise\the substitution selected from the group consisting of Q1E, R30S, S31P, S31V,
G33A, G331, G33P, M341, M34K,S35L, S35D, S50A, I51D, I51E, R52S, S54F, S54D,
S55A, 855G, SR, S56G, K99V, K99L, and F104Y.

56. The isolated monocignal antibody of claim 53, wherein the heavy chain comprises the

two or more substitutiogs.

57. The isolated monoclonal alibody of claim 56, wherein the heavy chain comprises the

substitutions selected from thé\group consisting of:

(b) G33P+151D+S54F;
() G33P+S35D+S54F+K9N;
(d) I51D+S54F+K99L;

() M341+S35D+S55R+K99L;
(f) M34K+S35D+855R+K99L;
© QlE+R3OS+S35D+SSSG+S56G+K99 .

(h) QIE+R30S+535D+S55R+S56G+K99L;

(1) Q1E+S31V+SSOA+IS1D+SSSR+SS6G+K99V N
() QIE+S35D+S55R+K99L;

(k) R30S+831V+151D+S55R+K99V;

(1) R30S+S35D+S55R+K99L;
(m)S31V+G33A+151D+S55R+KI9V;

() S31V+G33P+I51D+S54F+K99V:

(0) S31V+G33P+S35D;

{p) S31V+I51D+R525+S55R+K99V;
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(q) S31V+I51D+S54F+K99V;

() S31V+I51D+S355R;

(s) S31V+I51D+S55R+K99L;

(1) S3IV+IS1ID+S55R+K99V;

(u) S31V+I51D4+S55R+S56G+K99V;
(v) S31V+IS1E+S55R-+K99V;

(w)S31V+K99V;

(y) SAA\V+S35D+I51D+K99V;
(z) S31V-A$35D+S54F;

(aa) S31V+S]5D+S55R;
(bb) S3IV+S3SDNIS1D+S54F+K99V,;
(cc) S31V4S3SLAHINEA+SS4F+K99V;
(dd) S31V+S50A+I51DNS55R+K99V; |
(ee) S31V+S54F+K99L;

(ff) S35D+I51D+K99L;

(gg) S35D+I51D+S55R+K99V;
(hh) S35D+I51E+S55R+K99L;
(ii) S35D+K99L;

(jj) S35D+R52S+K99L;

(kk) S35D+R52S+S55R+K99L;
(11) S35D+S50A+K99L;
(mm)S35D+S50A+S55R+K99L;
(nn) S35D+S54F+S55R+K99L,;
(00) S35D+S55G+K99L;

(pp) S35D+S55R+K99L;

(qq) S35D+S55R+856G+K99L;
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(rr) S35D+S56G+K99L; and

(s5)S35L+S54F+K99V.

. The isolated monoclonal antibody of claim 53, wherein the light chain modification is a

ubstitution.

59, jsolated monoclonal antibody of claim 58, wherein the light chain substitution

compries the substitution selected from the group consisting of M41, M4L, V30L, F311,
F31IM, ENY, F31H, S32L, S32R, S32Y, D33F, D33R, N35I, N35L, N35T, N35V, T36N,
Y37F, N39Dy L42Q), K44R, Q50R, L51R, Y54F, K551, G56D, G56A, G536V, S57Y,
A60D, S61C, DQ7M, D97T and S98H.

60. The isolated monoc¥pnal antibody of claim 53, wherein the light chain comprises two or

more substitutions.

61. The isolated monoclonal aktibody of claim 60, wherein the light chain comprises the

substitutions selected from th¥ group consisting of:
(a) D33F+N35];
(b) D33F+N351+D97T;
(c) D33F+N35T+Y37F;
(d) D33R+N351;
(e) D33R+N351+D97T;
(f) D33R+N35T;
(g) F31H+S32R+D33F+N351+D97T;
(h) F31I+D33F+N35];
(i) F31I+D33F+N35I+D97T;
() F31I4+D33F+N351+K44R;
(k) F311+D33F+N351+L42Q;
() F311+D33F+N351+898H;
(m)F311+D33F+N351+T36N;
(n) F311+D33R;
(0) F31I+D33R+N351;

(p) F311+N351;
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(q) F311+S32R+D33F+N351+D97T;

(r) F311+S32R+D33F+N35T;

(s) F311+832R+D33R+N351+D97T;
(t) F31I+S32R+N351+D9Y7T;

(u) F31M+D33F;

(v) F31M+D33F+N35I;
(w)F31M+D33F+N35T;

(A F31M+D33F+N35T+Y37F;

(z) F31M¢D33R+N35;

(aa) F31M-§32L+D33R+N351+D97T;
(bb) F31M+S32R+D33F+D97T;

(cc) F31M+S32R+N33F+N351;

(dd) F31M+S32R+D33C+N351+D97T;
(ee) F3IM+S32R+D33R;

(ff) F31M+S32R+D33R+N35I;

(gg) F31M+S32R+D33R+N35I+DQ7T;
(hh) F31M+S32R+D33R+N35T;

(it) F31Y+S32R+D33F+N351+D97T;
(ij) MAI+S32R+D33F+N351+D97T;
(kk)y M4LA+S32R+D33F+N351+D97T;
(1) N35T+D97T;

(mm)S32R+D33F;

(nn) S32R+D33F+N351,

(00) S32R+D33F+N351+A60D+D97T;
(pp) S32R+D33F+N351+D97T;

(qq) S32R+D33F+N351+DO7T+SO8H:

68




WO 2011/109452 PCT/US2011/026766
(1) S32R+D33F+N35I+G56V+D97T;

(s5)S32R+D33F+N351+K44R+DITT;
(tt) S32R+D33E+N35L+K55L+DITT;

(uu) S32R+D33F+N351+L42Q+DI7T;
(vv) S32R+D33F+N351+L51R+DI7T;
(ww) S32R+D33F+N351+N39D+D97T;

(xx) S32R+D33F+N351+Q50R+D97T;

(aaa) S32R¢D33R;

(bbb) S32R+DR3R+N35T;

(ccc) S32R+D33RNN351+D97T;
(ddd)S32R+D33R+
(eee) S32R+N351;
(fff) S32R+N35T;
(2g2)S32R+N35T+D97T;
(hhh) V30L+F311+D33F+N35I;
({1i)V3OL+S32R+D33F+N351+D97T;
(i) V30LAS32R+D33F+N351+T36N+D97T
(kkk) V30L+S32R+N35I+T36N;
()N35V+G56D;

(mmm} N35L+G56A; and
{(nnn)D33F+Y54F.

62. The isolated monoclonal antibody of claim 53, wherein the antibody is selecteq from the

group consisting of an IgG1, an IgG2, an IgG3, an IgG4, an IgM, an IgAl, an Ig

secretory IgA, an IgD, and an IgE antibody.
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63. An isolated monoclonal antibody that binds to human tissue factor pathway inhibitor,

wherein the antibody comprises:

(a) a heavy chain comprising an amino acid sequence shown in SEQ ID
NO:3, wherein said heavy chain amino acid sequence comprises one or

more amino acid modifications; and

(b) a light chain comprising an amino acid sequence shown in SEQ 1D NO:2,
wherein said light chain amino acid sequence comprises one or more

amino acid modifications.

64. The isolated Ngonoclonal antibody of claim 63, wherein the heavy chain modification is a

substitution.

65. The isolated monodpnal antibody of claim 64, wherein the heavy chain substitution
comprises the substitujon selected from the group consisting of QLE, S30R, N32D,
N32E, S33G, S37N, G443, I53T, K55Y, S57K, S57R, K58M, N61G, N61T, D621, D62R,
D62Q, D62L, D62S, D62V\DG2N, D62K, H103D, H103G, H107M, G109A and Y112D.

66. The isolated monoclonal antibddy of claim 63, wherein the heavy chain comprises the

two or more substitutions.

67. The isolated monoclonal antibody of §laim 66, wherein the heavy chain comprises the

substitutions selected from the group colgisting of:
(a) D62Q+H107M+Y112D;
(b) D62Q+Y112D;
(c) D62R+H107M+Y112D;
(d) D62R+Y112D;
(e) D62S+H107M+Y112D;
(f) N32D+D62K+Y112D;
(g) N32D+D62Q+H107M+Y112D;
(h) N32D+D62Q+Y112D;
(1) N32D+D62R-+H103D;
(3) N32D+D62R+H103D+H107M+Y112D;
(k) N32D+D62R+H107M;
(1) N32D+D62R+HI107M+Y 112D,
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(m)N32D+D62R+Y112D;

(n) N32D+D62S+H107M+Y112D:
(0) N32D+G44S+D62R+Y112D;
(p) N32D+153T+D62Q+Y112D;
(q) N32D+I53T+D62R+Y112D;
(r) N32D+K55Y+D62Q+Y112D;
) N32D+K355Y+D62R+Y112D;
(t) N32D+S37N+D62R+Y112D;
(u) QIB¢N32D+DE2R+Y 112D
(v) QIE4N{2D+G448+K55Y+D62R+Y 112D;
(w) N32D+G4XS+K55Y+D62R+Y 112D
(x) S30R+S57K;
(y) N61G+D62V; an
(z) K58M+DGO2N.

68. The isolated monoclonal antibedy of claim¥g3, wherein the light chain modification is a

substitution.

69. The isolated monoclonal antibody of claim 68, wigrein the light chain substitution
comprises the substitution selected from the group cdgsisting of D18, 12Y, A13S, S21T,
N26A, R28P, N29K, A32N, H33Y, Y48F, Y49R, NSIQN51V, N52G, P54L, G56D,
ESOM, S89A, D91L, DYIR, D91W, DI1K, D925, D92T, §93S, V94T, P95V, PI5A,

V963G, VI96M and VI6W.

70. The isolated monoclonal antibody of claim 63, wherein the light &hain comprises two or

more substitutions.

71. The isolated monoclonal antibody of claim 70, wherein the light chain ogmprises the

substitutions selected from the group consisting of:
(a) A13S+Y48F+N51V+D91W;

(b) DIS+I2Y+A135+S21T+R28P+N29K+Y48F+ESOM+D91L+DIXR+V94
T+VI6W;
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(¢) DIS+I12Y+A135+S21T+R28P+N29K+Y48F+N51S+E80M+D91L+D92

S+VO4T+VOoeW;
(d) DIS+I2Y+A135+S21T+R28P+N29K+Y48F+N51 V+ESOM+D91W;

(e) DI1S+I2Y+A1384+S21T+R28P+N29K+Y48F+N51V+E80M+S89A+D91
W+D9254G935+V94T;

(f) DIS+I12Y+A135+821T+R28P+N29K+Y48F+Y49R+N518+ES0M+D91
L+D92S+Vo4T+Voo W,

D1S+12Y+A1354521T+R28P+Y48F+N5 1 V+ESOM+D91W;

(n) N29K+Y48F+N51V+D91
(0) N5IV+D91K;

(p) N51V+DI1W;

(q) R28P+Y48F+N51V+Do1W;
(1) S21T+Y48F+N51V+D91W;
(s) Y48F+D91K;

(t) Y48F+D91L+D92S+VI6W;
(u) Y48F+D91L+G93S+VI6W;
(v) Y48F+D91LA+PISV+VI6W;
(W) Y48F+D91LA+V94T+VI6W;
(x) Y48F+D91L+VI6W;

(y) Y48F+D91W;

(z) Y48F+N51S+D91L+Vo6W,

72



WO 2011/109452 PCT/US2011/026766
(aa) Y48F+N51V;

(bb) Y48F+N51V+D9IL;
(cc) Y4SF+NS51V4+DO1L+VI6W;
(dd) Y48F+NS1V+D91W;
(ee) Y48F+N51V+D91W+D92S;
(ff) Y48F+N51V+D91W+G93S;
2) Y48F+N31V+D9IW+P95V;
(hh)\Y48F+N51V+D91W+V94T;
(ii) Y48K+N51V+ESOM+DO1W;
(7)) Y48F+N§1V+G56D+VIEW;
(kKk) Y48F+N35\V+S89A+DI1W;
(1) Y48F+N51V+S89A+DI1W+D928+G93S+V94T+PISA;
(mm) Y48F+N51V-+-VOSW;
(nn) Y48F+N52G;
(00) YA8F+N32G+D91L+VIONW; and
(pp) Y48F+S89A+DOILAVIEW,

72. The isolated monoclonal antibody of claim 63, wher§jn the antibody is selected from the
group consisting of an IgG1, an IgG2, an Ig(G3, an IgGA an IgM, an IgAl, an IgA2, a

secretory IgA, an IgD, and an IgE antibedy.

73. The antibody of claim any of the preceding claims, wherein bldpd clotting time in the

presence of the antibody is shortened.

74. The antibody of any of the preceding claims, wherein the antibody hay an increased
affinity to TFPL.

75. The antibody of any of the preceding claims, wherein the antibody has an indyeased

blocking activity of TFPIL

76. A pharmaceutical composition comprising a therapeutically effective amount of th

monoclonal antibody of any of claims 1-72 and a pharmaceutically acceptable carrier.
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77. A method for treating genetic or acquired deficiencies or defects in coagulation
comprising administering a therapeutically effective amount of the pharmaceutical

composition of claim 76 to a patient.
78\I'he method of claim 77, wherein the method treats hemophilia A, B or C.

79. A'xpethod for shortening bleeding time comprising administering a therapeutically

effechve amount of the pharmaceutical composition of claim 76 to a patient,

80. An isola¥d nucleic acid molecule encoding an antibody that binds to human tissue factor
pathway inRjbitor, wherein the antibody comprises a heavy chain comprising an amino
acid sequence\shown in SEQ ID NQO:1, wherein said heavy chain amino acid sequence

comprises one oNmore amino acid modifications.

81. An isolated nucleic Ycid molecule encoding an antibody that binds to human tissue factor
pathway inhibitor, wheyein the antibody comprises a light chain comprising an amino
acid sequence shown in 3EQ ID NO:2, wherein said light chain amine acid sequence

comprises one or more aming acid modifications.

82. An isolated nucleic acid molecie encoding an antibody that binds to human tissue factor
pathway inhibitor, wherein the anNbody comprises a heavy chain comprising an amino
acid sequence shown in SEQ ID N3, wherein said heavy chain amino acid sequence

comprises one or more amino acid modfications.

83. An isolated nucleic acid molecule encodiny an antibody that binds to human tissue factor
pathway inhibitor, wherein the antibody compyises a light chain comprising an amino
acid sequence shown in SEQ ID NO:4, wherein\aid light chain amino acid sequence

comprises one or more amino acid modifications.
84. A vector comprising the nucleic acid molecule of clailys 80, 81, 82 or 83.
85. A host cell comprising the vector of claim 84.

86. An isolated monoclonal antibody that binds to human tissue Xactor pathway inhibitor,
wherein the antibody comprises a heavy chain comprising an agino acid sequence
selected from the group consisting of SEQ ID NO:5, 6,7, 8,9, 10N 1, 19, 20, 21, 22, 23,
24,25, and 26.

87. An isolated monoclonal antibody that binds to human tissue factor pathway inhibitor
wherein the antibody comprises a light chain comprising an amino acid seduence selected
from the group consisting of SEQ ID NO:12, 13, 14, 15, 16, 17, 18, 27, 28, 2%, 30, 31, 32,
33, and 34.
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1.

CLAIMS

An invention not claimed in any divisional application.

- 46 -



