'HUMAN ANTIBODIES TO HUMAN DELTA LIKE LIGAND 4

BACKGROUND

-[0001] The Motch-signaling pathway is a system for cell-to—ce!l communicatlon used by a wide
range of eukaryoles for many biological processes, such as diffetentiation, proliferation, ang
homeastasis. Delta like 4 {DI4) or dellalike ligand 4 (DIl4) (herelnafter “DI4} 1s & meamber of
the Delta family of Neich ligands which exhibits highly eelective expression by vascular
endothelivm {Shutter el al, (2000) Genes Develop. 14:1343-1340). DI is a ligand for Nolch
receplors, including Motch1 and Nelch 4, The nucleic acld and amino acid sequences for
human D4 are shown in SEQ 1D NO:1-2, mspectively.

[ooD2] Mlethodsa {0 produce antibadias useful as human tharapeutics include generation of
chimeric antibadies and humanized antibodies (see, for example, U.S. 8,249 245}, See, lor
example, WO 9402802 {(Abgenix) and 1U_5. §,596.541 (Regeneron Pharmaceulicals) describing
mathods of generaling nenhuman transgenic mice capable of preducing human antibodles,
{0003] Japanese patent application 2003/047470A2 {(Asahi Kasei Kogyo) describes antibodies
to lha exiracellular porion of human Match ligand pratein

BRIEF SUMMARY OF THE INVENTION
[0004] 1n a first aspect, the invenilon prevides human antibodles, preferably recombinant
human arlibodies, Lhat specﬂil:al!y bind human delia-like Jigand 4 {hDiK). These anfibodies are
characterized by binding te hDll4 with high affinity and by the ability to neuiralize DIV activity.
The antibedies of tha invertion are capablz of blacking Dil4 binding to its Noich receptor(s), and
thus inhibit signaling by DIl4. The anfibodies can be fullength (for example, an 19G1 or lgG4
antibody} or may comprize only an anfigen-binding parlion {for example, a Fab, Flab'); or scFv
fragment), and may be medified to effect funcliona Ry, e.g., 10 eliminale residual effector
functione (Glu which eliminates resldual effeclor funclions {Reddy el al. {2000) J. Immunol.
1684;1925-1923).
[0005] In one amboadiment, the snlibody of the invenlion comprises a heavy chain variable
region (HCVR) selected from the group consisling of SEQ 1D NO:4, 20, 36, 52, 6B, 84, 100, 118,
132, 148, 164, 180, 195, 212, 228, 244, 260, 276, 262, 308, 324, 340, 356, 372, 397, 413, 429,
445, 481, 477, 493, 509, 525, 541, 557, 573, 589, 605, 621, 637, 653, 669, 645, 701, 717, 733,
749, 765, 761, 797, §13, 693, 897, 901, 905, 902, 913, 817, 921, 925, p35, 939, 943, and 947 or
a substantia by idanfical sequenca thereol. 1n a prefemed embodiment, the HCVR is the amino
acid sequence of SEQ 1D NO:429 or 301.
[000E] 1n ane embodiment, the antibogdy of 1he invenlion comprises a light chain variable region
{LCVR) selecled from the group consisting of SEQ |D NO:12, 28, 44, 60, 76, 92, 108, 124, 140,
1536, 172, 188, 204, 220, 236, 252, 266, 284, 300, 316, 332, 349, 364, 380, 405, 421, 437, 453,
469, 485, 501, 517, 533, 545, 565, 581, 597, 613, 620, 645, 661, 677, 683, 709, 725, 741, 757,
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773, 789, 805, 821, 895, 839, 903, 907, 911, 915, B18, 23, 927, BI7, 841, 945, and S49 or a
subslantially identical sequence thereof. In a preferred embodiment, the LCVR s the amins
acid sequenca of SEQ ID NQ:437 or 503,

[0007] In one embodiment, the antibody of the invention comprises a HCVR selecied from the
group consisting of SECQ 1D NO: 4, 20, 38, 52, 68, B4, 100, 116, 132, 148, 164, 18D, 196, 212,
228, 244, 260, 276, 292, 308, 324, 340, 356, 372, 397, 413, 429, 445, 461, 477, 483, 508, 525,
841, 557, 573, 5B9, 603, 621, 637, 653, 660, 685, 701, 717, 733, 749, 765, 781, 747, 813, 8O3,
897, S0, 905, 908, 913, 917, 921, 925, 935, 239, 943, and 947 or e substantially Idantical
sequence thereof, and a LCVR selected from ihe group consisting of SEQ 1D NO:12, 2B, 44, 60,
76, 92, 108, 124, 140, 156, 172, 188, 204, 220, 236, 252, 266, 284, 300, 316, 332, 348, 364,
380, 405, 421, 437, 453, 468, 485, 501, 517, 533, 549, 563, 561, 597, 613, 629, 645, 661, 677,
693, 709, 725, 741, 757, 773, 789, BOS, B21, 635, 898, 903, 807, 911, 915, 919, 923, 927, P37,
841, 945 and 94D or a substantially identicel sequendss thareof. In a preferred embodiment, ihe
HCVR/LCVR are the amino acid sequence pairs SEQ ID NO:429/4370r 8017503, '
[0008] [n ene embodiment, the invention features a human antibody or antibody fragment
comprising & heavy chain complementary delerrnining region 1 {CDR1) selected lrom the group
consisting of SEQ 1D NO:B, 22, 38, 54, 70, 86, 102, 118, 134, 150, 186, 1682, 188, 214, 230,
248, 262, 278 294, 310, 326, 342, 358, 374, 399, 415, 431, 447 463, 475, 495, 511, 527, £43,
558, 575, 681, 607, 623, 639, 665, 671, 687, 703, 711119, 735, 751, 767, 783, 79%, 815, 831,
847, 863 and 879, or a substentially idenlical saguence lhereof.

[0009] In one embodiment, the invertlon faafures a human antibody aor antibody fragment
comprising a heavy chain COR2 selecled from the group consisting of SEQ 1D NC:R, 24, 40, 56,
72, BA, 104, 120, 138, 152, 168, 184, 200, 216, 232,246, 264, 280, 296, 312, 32D, 344, 360,
376, 401, 417, 433, 449, 465, 4617, 497, 513, 529, 545, 561, 577, 533, 603, €25, 641, 657, 673,
&80, 705, 721, 737, 753, 769, 785, 801, 817, B33, 649, 865 and BB1, or & subslantially identical
saquence thereaf.

[0010] In one embodiment, ihe invenlipn features a human antibody or antibody fragmeant
compriging a heavy chain CDR3 selacted from the group consisiing of SEQ |D NQ:10, 26, 42,
58, 74, 90, 108, 122, 138, 154, 170, 185, 202, 218, 234, 250, 266, 282, 299, 314, 330, 346, 362,
378, 403, 419, 435, 451, 467, 483, 499,515, 531, 547, 563, 579, 595, 611, 637, 643, 859, 675,
691, 707, 723, 738, 755, 771, 787, 803, B19, 835, B51, 867 and 883, or a substaniially idenlical
sequence thersof,

[0011] In one embodiment, the invention features a human antibody or antibody fragment
comprising a heavy chain CDR1 selacted from the group consisting of SEQ 1D NO: B, 22, 38,
54, 70, 86, 102, 118, 134, 150, 166, 182, 158, 214, 230, 246, 262, 278 284, 310, 325, 342, 358,
374, 399, 415, 431, 447, 463, 479, 495, 511, 527, 543, 559, 575, 591, 607, 623, 639, 655, 671,
B87, 703, 711119, 735, 751, 767, 783, 799, B15, 831, B47, 863 and §79, or a substantially

. identical sequence Lhareof; 8 heavy chain COR2 selacted from the group consisting of 3EQ 1D
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NCY: 8, 24, 40, 56, 72, 8B, 104, 120, 136, 152, 168, 184, 200, 216, 232, 248, 764, 280, 296, 312,
328, 344, AGN, 376, 401, 417, 433, 440, 465, 481, 497, 513, 528, 545, 681, 577, 583, 609, 825,
641, 6§57, 673, 669, 705, 721, 737, 753, 769, 785, 801, §17, 833, D49, 865 and 881, ora
substantially identical sequence Lhereof. and a heavy chain CDR3 selecied from the group
consisting of SEQ 1D NO: 10, 26, 42, 58, 74, 20, 106, 122, 134. 154, 170, 184, 202, 218, 234,
250, 266, 282, 298, 314, 330, 346, 362. 378, 403, 419, 435, 451, 467, 483, 499, 574, 531, 347,
563, 579, 595, 611, 627, 643,658, 675, §91, 707, 723, 73p, 755, T¥1, 787, 803, B19, B3S, 691,
B&T and BB3, or a substantially identical sequence theresf. In a prefarred ambodimen!, the
artibody or antibody fragment comprises haavy chain CDR1. CDR2 and CDR3A selectead from
the group consisting of SEQ ID NO:d31/433/435; 374f376/378; TBXTES/787; and 799/801/803.
[0D12] In one embodiment, the invention features a hurnan antibody ar antibody fragmant
comprising a light chain COR1 seleeted fram the group consisting of SEQ 1D NQ: 14, 30, 46, 62,
'.fE. B4, 110, 126, 142, 158, 174, 190, 206, 222, 238, 254, 270, 206, 302, 318, 334, 350, 366,
382, 407, 423, 439, 455, 471, 487, 503, 310, 535, 551, 557, 5983, 509, 615, 631, 6847, 663, &79,
B35, 711, 727, 743, 759, 775, 791, 807, 823, 838, 855, 871 and 867, or a substantially identical
sequence lhereof. -
[0013] In one embodimeni, ihe invention features a human antlbody or anfibady fragménl
comprising a light chain CDR2 selected from the group cansisling of SEQ 1D NQ:16, 32, 48, 64,
B, 86, 112, 128, 144, 160, 176, 192, 208, 224, 240, 256, 272, 288, 304, 320, 5336, 352, 368,
A84, 408, 425, 441, 457, 473, 48D, 505, 521, 537, 553, 569, 585, 601, 617, 633, 644, 665, 681,
697, 713, 724, 745, 761, 777, 753, 809, 825, 841, 857, 873 and 889, or a subslantially identical
sequance thereof.
[0D14] In ona embodiment, the invention leatures a human antibody or antibody frapment
comprislng a light chaln COR3 salected from ke group consisting of SEQ 1D NCc18, 34, £0, 66,
82, 98, 11, 130, 146, 162, 178, 194, 210, 226, 242, 258, 274, 200, 305, 322, 338, 354, 370,
386, 411, 427, 443, 459, 475, 491, 507, 523, 539, 555, 571, 587, 603, 618, 635, 651, 667, 683,
699, 715, 731, 747, 783, 77D, 795, 811, B27, B43, 853, 875 and 891, or a subsiantially identical
sequence thereof.
[0015] In one embodiment, the inventlon features a human antibody or antibody fragment
comprising a light chain CDR1 selected from Lhe group consisting of SEQ ID NO: 14, 30, 46, 62,
78, 94, 110, 126, 142, 159, 174, 1890, 206, 222, 238, 254, 270, 264, 302, 318, 334, 350, 356,
382, 407, 423, 439, 455, 471, 467, 503, 518, 535, 551, 567, 583, 509, 615, 631, 647, 663, 678,
895, 711, 727, 743, 759, 775, 7M1, B0OT, B23, 839, 855, 871 and 887, or a substanlially identical
sequence thereof; a light chain CDR2 selected from Lhe graup consisling of SEQ 1D NO: 16, 32,
48, 64, B, 95, 112, 128, 144, 160, 176, 192, 208, 224, 240, 256, 272, 288, 304, 320, 334, 352,
358, 384, 4019, 425, 441, 457, 473, 489, 505, 521, 537, 553, 569, 585, 601, 617, 633, 649, 665,
681, 687, 713, 720, 745, 761, 777, 783, 809, B25, 841, 857, B73 and BBY, or a substantially
identical sequence thereof; and a light chain CDR3 selected from the group consisting of SEQ
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ID NO: 18, 34, 50, 65, 82, 98, 11, 130, 146, 162, 178, 194, 210, 226, 242, 258, 274, 290, 306,
322, 238, 354, 370, ABG, 411, 427, 443, 458, 475, 451, 507, 523, 538, 555, 571, 587, 603, 615,
635, 651, 667, 683, 699, 715, ¥31, 747, 763, 779, 745, 811, 627, 843, 859, 875 and 891, ora
substanlially identical sequence thereof. In a preferred ambodiment, the antibody ar antibedy
fragmeni comprises ihe light chain COR1, CDAZ and CDR3 selecied iram the group consisting
of SEQ |0 NO-439/441/443; 382/384/386; 791/793/795; and BO7/208/811.
[0016] In a escond aspect, the invention pravides nucleic acid molecules encoding the
antibodies, or anlkjan-binding portions, of the inventicn. Recombinan! expression vectors
carrying the antibody-encoding nucleic acids of the invention, and host cells into which such
vaciors have been introduced, are alsc encompassad by the imvention, as are methods of
making the antibodies of tha invention by culluring 1he hesl cells of lhe invention.
[0017] In one embadiment, the antibody of the invenlion comprises a HCVR encoded by a
nuciectide sequance selected from the group consksling of SEQ 1D RO:3, 19, 35, 51, €7, 83, 99,
115, 131, 47, 163, 179, 195, 211, 227, 243, 259, 275, 291, 307, 323, 339, 355, 371, 386, 412,
428, 444, 460, 476, 492, 508, 524. 540, 556, 572, 588, 604, 620, 636, 652, 688, 684, 700, 716,
732, 748, 764, 790, 796, B12, BB2Z, B2G, §00, 604, 208, 912, 914, 920, 924, 934, 538, 242, and
946 or a substantially similar sequenesa having at leaet 5% homology thereof.
[001E] In ona embodiment, the anllbedy of the invention comprises a LCVR encoded by a
nuclesiids sequence selected from the group consisting of SEQ 1D NO:I1, 27, 43, 89, 75, 91,
107, 123, 139, 155, 171, 187, 203, 219, 235, 251, 267, 283, 200, 315, 231, 347, 363, 379, 404,
420, 436, 452, 468, 484, 500, 516, 532, 548, 584, 580, $96, 612, 628, 844, 660, 676, 692, 708,
724, 740, 756, 772, 784, 804, 320, 894, 698, 902, P0G, 910, 914, 918, 922, 626, 936, 940, 944,
and 848 or a substantially similar seguence having al leael 95% homology thereof.
[0019] In one embadiment, the antibody of the invention comprises a HCVR encoded by a
nucleotide sequence selected from Lhe group consisting of SEQ 1D NO: 3, 19, 35, 51, 67, B3,
B, 115, 131, 147, 163, 178, 195, 211, 227, 243, 259, 2;3'5, 291, 307, 323, 339, 365, 371, 3085,
412 428, 444, 480, 476, 482, Ebﬂ, 524, 540, 556, 572, 568, 504, 620, 635, 652, GEO, 624, 700,
716, 732, 74B, 764, 780, 796, 912, 892, 696, 900, 904, 908, Y12, 516, 920, 924, 934, 8348, 942,
and B46 or a substantially similar sequence having at least 95% homaolegy thereof, and a LGVR
encoded by a nuelsotide sequence ealectad from the group consisting of SEQ ID NO: 11, 27,
43, 59, 75, 91, 107, 123, 135, 155, 171, 187, 203, 219, 235, 251, 267, 263, 2B, 3135, 231, 47,
363, 379, 404, 420, 436, 452, 468, 48B4, 500, 516, 532, 548, 564, 580, 585, 612, 628, 644, 600,
676, 692, 708, 724, 740, 756, 772, 788, 804, 620, 834, 698, 902, 906, 910, 914, 918, 922, 826,
036, 940, 944, and 248 or a substaniially similar sequence having al least 95% homalagy
{kereoi. |
[0020] [n one embodiment, the invenlion Tealures a human antibody or antipody fragmenil
comprising a heavy chain CDR1 encoded by a nucledtide sequence selecled from Lhe group
coneisiing of SEG D NO:5, 21, 37, 53, 69, 85, 101, 117, 133, 149, 165, 181, 197, 213, 229,
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245, 261, 277, 293, 309, 325, 341, 367, 373, 398, 414, 430, 446, 462, 478, 494, 510, 526, 542,
558, 574, 590, 605, 622, 638, 654, 670, 686, 702, 718, 734, 750, 765, 782, 748, 814, B3D, 845,
B62 and B78, or a substartially similar eequence having at least 95% homology thereaf.
[0021] In one embodiment, the invention features a human antibody or anlibody fregmen?
camprising a haavy chain COR2 encoded by a nucleslide saquence eelected fram the group
consisting of SEQ 1D NO:7, 23, 38, §5, 71, 87, 103, 119, 135, 151, 167, 183, 100, 215, 231,
247, 263, 279, 295, 311, 327, 343, 359, 375, 400, 418, 432, 448, 464, 480, 4865, 512, 528, 544,
560, 576,592, 608,624, 640,656, 672, 584, 704, 72D, 736, 752, 764, 784, 800, B16, 632, 648,
864 and B840, or a substantially s/millar Sequence having ai least 95% homology thereof.
[0022] In one embodiment, the invention faatl.;res a human entibody or anlibody fragment
comprising a heavy chain CDR3 encoded by & nucleolide sequence selecied from tha group
consisting of SEQ ID NQ:9, 25, 41, 57, 73, 89, 105, 121, 137, 153, 169, 185, 201, 217, 233,
249, 265, 281, 257, 212, 329, 345, 361, 377, 402, 416, 434,450, 465, 482, 498, 514, 530, 546,
562, 578, 594, 610, 626, 642, 658, 674, 690, 706, 722, 738, 754, 770, 765, 802, B18, B34, 850,
866 and 892, ar a substantially similar sequence having at least 85% homology thereol.
[0023] In one embodiment, the invention features a humen anlibady or antibody fragment
comprising a heavy chain CDR1 enceded by a nuelaolide sequencea selecled fram the group
consisting of SEQ 1D NO:5, 21, 37, 53, €8, 85, 101, 117, 133, 149, 165, 181, 197, 213, 228,
24%, 261, 277, 293, 308, 325, 341, 357, 373, 396, 414, 435, 448, 462, 478, 494, §10, 526, 542,
654, 574, 590, 606, 622, 638, 654, 570, 686, 702, 718, 734, 750, 768, 7682, 798, 514, B30, 8445,
B&2 and 878, or a substantially similar sequence having al least 95% homology thereof; a heavy
chain CDR2 ancoded by a nucleslide sequence selacied from the group consisting of SEQ 1D
NO:7, 23, 39, 55, 71, B7, 103, 119, 135, 151, 167, 183, 10D, 215, 231, 247, 263, 279, 295, 311,
327,343, 359, 375, 400, 416, 432, 448 464, 480, 490, 512, 528, 544, 560, 576, 392, 608, 924,
840, 656, 672, 688, 704, 720, 736, 752, 768, TB4, 800, 896, 832, B48, 864 and 880, or a
substanlially similar seguence having at leasl 35% homology Lhereof: and a heavy chain CDR3
encoded by a nuclectide sequence selected from the group consisling of SEQ 1D NO: 8, 25, 41,
97, 73, 88, 105, 121, 137, 153, 165, 185, 201, 217, 233, 249, 265, 281, 297, 313, 329, 345, 351,
377, 402, 418, 434, 450, 466, 4B2, 498, 514, 530, 546, 562, 578, 534, §10, 826, 642, 654, 674,
€90, 708, 722, 738, 754, 770, 786, 802, 818, 834, 850, B56 and 892, or & subslantially sTmilar
sequance having at least 95% homology thereof. In a preferred embodimant, the anlibody or
aniibody fragmen1 comprises haavy chain CDR1, CDR2 end CDR3 encoded b a nucleic acid
sequence seleclad from the group cansisting of SEGQ 10 NO:430/432/434; 373/375/377,
78M784/786; and 738/800/802.
[0024] In ore embodiment, the Invenlion features a human antibody or anticody fragmeant
comprising a light ehain COR1 enceded by a nuclectide sequence selectad from Lhe group
censisling of SEQ I NO:13, 29, 45, 61, 77, 93, 109, 125, 141, 157, 173, 189, 205, 221, 237,
293, 269, 285, 307, 317, 333, 349, 365, 381, 406, 422, 438, 454, 470, 486, 502, 518, 534, 550,
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EEE; 5-52. 598, 614, 630, 645, 662, 678, 634, 710, 726, 742, 756, 774, 790, 606, B22, HEE, 854,
B70 and B86, or a substantially simllar sequence having al least 95% homology thereof,
[0025) |r one embodiment, the invention features a human antibody or antibody fragment
comprising a lighl chain CDR2 encoded by a nuclectide sequance selecled from the group
consisting of SECQ [D NO:15, 31, 47, 63, 78, 95, 111, 127, 143, 159, 175, 191, 207, 223, 239,
255, 271, 2B7, 309, 319, 335, 351, 367, 383, 408, 424, 440, 455, 472, 488, 504, 520, 536, 552,
568, 584, 500, 6116, 632, 6486, 664, 6B0, 696, 712, 728, 744, 760, 776, 792, 804, 524, 4D, B56,
872, and 888, or a subsiantially similar sequence having at [east B5% homology thereof.
{0028] In one embodiment, the inventlon feetures a human anlibody ar antibody fragment
comprising a light ¢hain CDR3 encoded by a nucleofide sequence salecled from the group
coneisting of SEQ ID NO:17, 33, 49, £5, 81, 97, 113, 28, 145, 161, 177, 193, 209, 225, 241,
257,273, 28D, 205, 321, 337, 353, 360, 305, 410, 428, 442, A58, 474, 400, 506, 522, 530, £54,
570, 586, 602, 618, 634, 650, 666, 682, 698, 714, 730, 746, 762, 778, 794, 610, 826, 842, 834,
874 and 820, or a substantially similar sequence having al leas! 95% homology thammof,
[0027] In ene emhodfmnt, the invention festures a human antibody or antibody fragment
compising a light chain COR1 encoded by a nudeclide sequence eslected from 1he graup
consisling of SEQ 1D NO:13, 28, 45, 61, 77, 93, 103, 125, 141, 157, 173, 189, 205, 221, 237,
253, 268, 285, 301, 317, 333, 349, 365, 381, 406, 422, 438, 454, 470, 486, 502, 516, 534, 550,
566, 562, 598, 614, 630, 646, 662, 678, 694, 710, 726, 742, 758, 774, 790, 806, 622, B38, 854,
B7YD and 886, or a subslanlially elmilar sequence hawving al least 95% homology thereof, a Eoht
chaln COR2 encoded by a nueledatide sequence selected from the group consisling of SEQ 1D
NO: 15, 31, 47, 63, 78, B5, 111, 127, 143, 159, 175, 101, 207, 223, 239, 255, 271, 287, 303,
319, 335, 3514, 367, 393, 408, 424, 440, 456, 472, 488, 504, 520, 536, 552, 56R, 584, 600, 616,
632, 648, 664, 68D, 696, 712, 728, 744, 760, 776, 792, 0B, B24, 840, 856, 872, and 888, or a
substantially similar sequencs having at leasl 95% homology thereof; and a light chaln CDR3
encoded by a nuclestide sequance selecled from the group consisting of SEQ ID NO: 17, 33,
49, 65, 81, 97, 113, 129, 145, 161, 177, 183, 200, 225, 241, 257, 273, 289, 305, 321, 337, 353,
363, 385, 410, 426, 442, 458, 474, 490, 508, 522, 536, 554, 570, 566, 602, 618, 524, 650, 664,
6B2, 6BB, 714, T30, 746, 762, 778, 784, 810, 826, 842, 858, B74 and 890, or a subslantially
similar sequence having at least 85% homology thersof. In 2 preferred embediment, ihe
antibody or antibody fragmen{ compriees the light chain CDR1, CDR2 and CDR3A encoded by &
nuglele acid sequence selected from ihe group consisting of SEC ID NO:438/440/442;
381/383/385; 700/702/704, and BDE/808/810,
{0028] In a third aspecl, (he Invention fealures anisolated antibady or anibody fragment thai
specifically binds hDI4, compriging a COR 1, 2 and 3 selected from the aroup consieting of (a} a
heavy chain CDR1 region comprising an amine acld sequence of the formula X' — X2 — X* ~ X -
X5 X% - X7 — X% (SEQ ID NO:928), whereln X' iz Gly; X2 s Phe or Tyr; X° Ia Thr; X* is Phe; X7
is Ser, Thr or Asn; X% is Ser, Asn or Tyr: X" is Tyr or Phe; and X? is Gly or Ala; (b) a heavy chain
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CDR2 region Gomprising an amine acid sequence of the formula . X' — X2 X =) = X3 -X° - X’
- X® (SEQ ID NO:529), wherein X' is lle or Leu; X? is Trp or Ser; X* is Tyr, Alz or Gly; X' s Asp,
Ser of Tyr, X° is Gly or Asp; X°ia Ser, Gly, Thr or Val; X7 is Asn or Asp; and X® is Lys or Asg; (¢}
a heavy chain CDR3 regfon comprislng an amino acid sequence of the formula X' — X — X - X*
=X XX XE o X1 XM XXM X5 X (SEQ IP NO:93D), wherein X' is
Ala or Ser; X is Arg or Lys; X" is Asp or Tyr; X' is Ser, Gly or His; X% is Asp, Ala or Trp; X% is
Asn, or Phe; X7 is Tyr, Arg or Lys; X ie His or Ser; X®is Gly or Trp; X™¥is Tyr or Phe; X' is Glu
or Asp, X'is Gly, Hls or Pro; X™is Tyr, Tip or absent; X"is Phe or absent; X'® is Asp ar absent;
and X"is Pro or absentL
[0029] In a preferred embodiment, the antibody ¢r antibody fragment comprises heavy chain
CDR 1, 2 and 3 selecled from ihe group consisting of {a) a heavy chain CDR1 regton
comprising an amino acid sequence of the formula X* — X2 - X = X' - X°* - X® - X" — X* (SEQID
NO:P28), wherein X' is Gly; X2 is Phe; X ia Thr; X s Phe; X* is Ser or Asn; X% is Ser or Asn; X7
is Tyr of Phe: ang X" Is Gly or Ala; (b) 2 heavy chain CDR2 region comprising an amino acid
sequenca of the formula X' — X2 — X% = X' = x* — X® — )7 — X* (SEQ ID NO:529), wherein X' is
Ile or Lew; X2 is Trp or Ser; X% is Tyror Gly; X' is Asp or Ser; X* is Gly; X®is Ser, Thr or Val; X©
fa Asn or Asp; and X° s Lys or Arg; (¢) a heavy chain CDR3 reglon comprising an amino acid
sequence of the formula X' — X2 = X2 = X' = X M8 - )7 X0 - XP— X1 XM _x2_ g _ XM -
X®_ X" (SEQ ID NO:230), wherein X' is Ala or Ser; X% is Arg ar Lys; X?is Asp; X* is Gly or
His; X° is Asp or Ala; X%is Phe; X7 ie Tyr or Arg; X® is Ser; X"is Gly; X"is Tyr, X" is Gu; X™is
Gly or His: X'%is Tyr or Trip; X' is Phe or absent; X'® is Asp or absent; and X"*is Pro or absent.
[6030] [n a further embodiment, the isclated antibody or antibody fragment furher eomprises
{d) a light chain CDR1 region comprising an amino acid sequence of the formula X' — X% = X* -
X5 =25 _ X7 (SEQ 1D NO:931}, wherein X is Gin; X2 is Ser; X? is Val; X? is Arg, Seror Thr;
X* iz Ser or Gly; X®is Ser or Tyr: and X7 is Tyr or absent; (e} 2 light chain CDR2 region
compfising an amina acid sequence of the formula X' - X* - X* (SEQ ID NO:$32), wharein X! is
Gly of Asp; X2is Ala or Thr; and x*is Ser; and () a light chaln COR3 renfon comprising an
amino acid sequence of the lormula X' = X2 = X" — X* — 2® — X? - X7 - X? - X° (S8EQ ID NO:933),
wherein X'is GIn; X? is GIn or His; X is Tyr, Arg or Ser; X! is Gly, Ser or Ala; X* Is Ser, Asn or
Phe; X* Is Trp or Ser; X7 Is Pro; X*is Trp, Pro or Ang; end X® is Thr.
[0D31] In a prefemred embodiment, 1he isolaled antibody or antibody fragment further corprises
(d) a light chaln CDR1 region comprising an amina acid sequence of the formula X' — X2 - X° -
¥ X7 =XP - X7 (SEQ 1D NO:931), wherein X! is GiIn, X* is Ser; 2 is Vat X is Arg or Ser, ¢
is Ser; X® 15 Ser or Tyr; and X' is Tyr or absenl; (e) a light chain CDR2 region ¢omprising an
amino acid sequence of the formula X' = X2 - X? [SEQ |ID NO:932), wherein X! iz Gly or Asp; X?
is Ala or Thr; and X* is Ser; and (f} a light chain CDR3 regign comprising en amino acid
sequence of tha formula X' = X2 = X* = X1 = X°® — x® - X7 — x® - X* (SEQ D N0:933), wherein X'
is GIm; X is Gln or His; X* is Tyr ar Arg; X* is Gly or Sar; X® is Ser or Asn; X? is Trp or Ser, X7
ri



is F;D. Jlll“ is Pra or Arg; and X° is Thr.
[0032] In a fourth aspect, the invention fealures a fully human antibody or antibody fragment
which hinds hDIl4 with an ICgg of less than aboul 10 nM, a5 measured in in witro assay or ELISA-
based DIl4 blocking assay (described below), In a preferred embodiment, the entibody of the
imeentlon exhibite an 1Cy, of aboul 500 pM orless.  In an even maore prefamred embadiment, the
antibody of the invention exhibits an 10, of about 100 oM or less.
[0033] In one embodiment, the invention provides a fully human monaclonal antibody which
specifically binds and inhibits human CAld and exhibits an |Gy, of less than or equal to about 150
pM. 100 ph4, 75 pM, or 50 pM, as measured by Notch-inducible luciferase bioassay wilh hDll4-
Fec. As shown in the experimental seclion below, the anti-hDil4 anlibodies of the invention do not
cross-react with closaly relaied della proleins, such as hIMH and hDII3.
[0034] In cne embogdiment, the invenlion provides an isolated kurnan antibody, or an anligen-
binding portian thereof, thal binde hDil4 with a Kp of less than about 500 ph, preferably less
ihan about 300 pM, even more preferably less than aboul 100 pM, less than aboul 50 phd, less
than about 10 pM, as delermined by surfece plasmoen resonance (BIACORE™), for example,
using dimeric hDIl4 {Table 2).
[0035] The inventlon encompasses anti-hDll4 antibodies having a modifted glycosylation
patien. In some applications, modification lo remove undesirable glycosylation efles may be
useful, or an anfibody lacking a fucose molety present on the oligosaccharide chein, for
example, 1o increase anlibody dependent cellular cytolaxicity (ADCC) function (see Shield et al.
{2002) JBC 277:26733). In olher applications, medificalion of a galactosylation can be made in
order to modify complement dependent cytotoxicity (CDG).
[0038]) The inventinn includes anti-hDli4 antibodies which bind specific epilopes of hDll4 and
are capable of blocking 1he biological aclivity of hDll4. The extrace!lular domain of DIl4 s
composed of an N-lerminal domain, a Bella/Semalalag-2 (DSL) domain, and a tandem of eight
epidermal growlh faclar (EGF)-like repeals. Generally, ihe EGF domains are recognized as
occuring a2l aboud amino ecid residues 218-251 {domain 1), 252282 (domain 2), 284-322
{domain 3), 324-350 {domain 4}, and 362400 {domain 3), with the DSL domain at ebout amino
acid residues 173217 end the N-terrinal domaln al about amino acid residues 27-172 of hDI(14
{SEQ ID NO:2).
[0037] In one embodimani, a Blecking antibody of tha invenllon binda within aming acids
residues 27 to 24 of SEQ 1D NO:2. In a mare specific embodiment, a blocking antibody of the
invenimn binds an epiape wilhin the N-terminus-DEL domalns 27-217 of SEQ 1D NO:2; in an
even more spacific embodiment, the blocking antibody binds an epitope within about amino acid
residues 27-172 {(N-terminal domain) or 173-217 (DSL domain). In anothar embodiment, a
blacking antbody of the invention binds the EGF-2 epiope within aboid aming acids resklues
252-2B2 of SEQ ID NO:2.
[0038] In a hfth aspact, 1he invention fealures a compaosition comprising a recombinant human
g
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anti-human DI antibody and an acceptable carier. Furlher included in the inveniion are
vectors and hosl cells comprising veclors which cantain nucleic acid molecules encoding the
kuman anti-hDil4 andibody of the invention, as well as methods of preducing these novel
antibodies, comprieing growing a host call comprising nueleic acid encoding the antl-hDIM4
anlibody of Ihe invenilon or an anl’th-ﬁdy fmgment, urder conditions permitling production of the
protein and recovering the prolein so produced.

In a elxlh aspect, the Invenlion e2alures methods lor inhibling hDII4 activity using an anfibody,
or anligen-binding portion thereof, of the invantion. In one embodiment, the method comprises
cﬁ:ﬂat:ting hDIl4 with the inetant anllbody or antigen-binding porlion thereaf, such that hDIl4 is
Inhibiled from kinding to Noteh receptor, for example Nolck-1. In another embediment, the
meihod comprises adminsztering an anlibody or antibody fragment of the invention,-to a human
gubject suffering from a disorder which is ameliorated by inhibitich of DI!M4 aclivity. The disorder
trealed = a disease or condition which is impraved, ameliorated, Inhibited or prevented by
removal, inhibition or reduciion of Dlld activity, for example, pathological vasculanzation
associaled wilh tumor angiegenesis and cancer, Immunodeficiency diseases, transplant
rejection, or inflammation; and neurodegenerative conditions, 6.4., assoclaled wilh prion
disease. Tha invention also provides for the uss of an antibody or antigen-binding fragrment of
an anlibody, as described above, in the manufacture of a medicament for use to ettenuale or
inhibit a Dlld-madiated disease or diserder in a human.

[063B] Other objects and advaniages will become apparent from a review of the ensuing
detsiled deseription,

DETAILED DESCRIPTION

[0040) Befora ihe presert mathode are daseribed, it is to be understoed thal Lhis fnvention is not
limitad to paricular methods, end experimenlal conditions descrbed, as such methods &and
conditions rmay vary. It is also to be understood that the terminglogy used herein is for the
purpose of describing parlicular embediments only, and is not intended lo be limifing, since the
scope of the preeent invention will b2 Timited only by Lhe appended claims.

[0041] As used in lhis specification and lhe appended cleims, the singular forms "a", "an”, and
“the” include plural relererces unless tha conlext clearly dictates ciherwise, Thus for example,
a reference to "a melhod® includes one or more melhods, andfor steps of the type described
herein andfor which will become apparent 1o those persons skilled in the art upon reading this
disclosure.

[0042] Unless defined otherwise, all technical and ecientific lerms used herein have the same
meaning as commanly underslood by cne of ordinary skill in the art to which this inveniion
belongs. Allhough any methods and materials similar or equivalent 1o those described hereln
czn be used in the practice or testing of the present invention, lhe pralemed methods and
malenals ara now described.
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Definitians
[0043] "Delia-llke ligend 4°, “DIt4°, *hDIl4" are used interchangeably to refar to the protein
enceded by 1he nucleic acid sequence of SEQ ID NO:1 and Lhe prelein having the amine acid
sequance ol SEQ 1D NO:2.
[0D44] The lerm "antibady®, as used herein, is intended Lo refer to immunogiobulin malecules
Lcamprisad of four polypeptide chains, two heavy (H) chaing and two light {L) chains inler-
connaectad by disulfide bonds. Each heavy chain is comprised of 2 heavy chain variabie region
{abbraviated hareln as HCVR or VH} and a heavy chain constant region. The heavy chaln
constant region is comprised of three domaing, CH1, CH2 uid £H3A. Each light chain is
cornprised of a light chain variable region {abbrevialed herein as LCVR or V1) and a lighl chain
constant region. The light chain constanl region is comprised of one domain, CL. The VH and
VL regions can be further subdivided inlo reglone of hypervariability, termad complementary
determining regicns (CDR), inlersparsed with regions that are more conserved, termead
frarmework regions (FR). Each VH and VL is composad of three CDRs and four FRs, amanged
from amino-terminus lo carboxy-terminue in tha following order: FR1, CDR1, FR2, CDR2, FR3,
CDR3, FR4,
[0D45] The Lerm “high affinity” antibody refers e those anlibodies having a binding affinity o
hDII4 of at laast 10° M; preferably 10 M; even more preferably 107° M, as measured by surface
plasmon resonance, e.g., BIACORE™ or solution-affinfty ELISA. ‘
[0D46] By the term “slow off rale” or "Koff” is meant an antibody Lhat-dissocisles from hDilA wilh
a rate constant of 7 x 107 5" or less, preferably 1 x 107 5™ or less, as determined by surface
plasmon resonance, €.4.. BIACORE™,
[0G47] A “neutralizing” or "blacking" antlbody, is intended to refer to an antibody whoee binding
to DIM results in inhibition of Lhe biologlcal aclivity of DIl4. This inhibilion of the blological activity
of DIS can be assessed by measuring one or mare indicators of Dil4 biological aciivity. These
Indicalers of DIl4 biological activity can be assessed by one or more of several standard in vifro
or i viva assays known in the art {see examples belaw). Preferably, the ability of an antibody 1o
neulralize DIM activity is asseseed by Inhibition of Dll4 Binding 1e 2 Notch recepicr.
[0048] The iamn "anlgen-binding portion” of an anlibody {or simply "aniibedy portion® or
“antibody fragment"}, as used herein, rafers to one or more fragments of en antibody that relain
the ability to epecifically bind ta an antigen {e.g., hDII4), [ has been shown that the antigen-
binding function of an antibody can be perfarmed by fragments of a full-length a'nﬁhody.
Examples of binding Tragments encampassed wilbin the term “entigen-binding pordion” of an
aniibody include (i) a Fab fragment, a monovaleni fragment consisting of lhe VL, VH, CL and
GH1 domains; (i} a F{ab" fragmend, a bivalent fragment comgrising two Fab frapments linked
by a disuliide bridge at the hinge reglon; (i} @ Fd fragment cansisting of the VH and CH1
domains; (iv) @ Fv fragment consisting of the VL and VH domalns of a single arm of an anfibody,
{v) a dAb fragment {Ward et al. {1963) Nature 241:544-546), which consists of a VH domain;
10



and (vi) an isciated CDR. Furlhermore, ethough the two domains of the Fv fragment, VL and
VH, ere coded for by separate genes. they can be joined, using recombinani metheds, by a
synthetic linker that enables hem to be made as a single prolein chain in which the V1L and VH
regions pair ta form monovalent molecules (known as single chiain Fv {scFv). see e.g., Bird et al,
(1BBB) Science 242:423-426; and Huslon &t al. {1988) Prac. Nall. Acad, S5a. USA 85:5875-
5803} Swuch single chain antibedies are also intended to be encampassed within the term
"antigen-binding portion” of an antibedy. Other forms of single chain anikodies, such as
diabodies are alse encompassed. Dlabodies are bivalent, bispecific anlibodies in which VH and
VL domains are expressed on a single polypeptide chain, but using a linkear (hal is loo shord 1o
allow for painng betwaen the twa domains on the sama chain, thereby forging the domains o
pair with complementary domasins of anclher chain and crealing two antlgen binding sites (see
e.g., Holliger et al. (1993} Proc. Natl. Acad Sci. LISA 90:6444-6448; Poliak &l al. {1994)
Structure 2:1121-1123).
[0049] Still further, an antibody or antigen-binding porion thereof may be par of a larger -
immuncadhesion malecule, formead by covalent or noncovelen! associalion of the antibody or
aniihody porlicn wih one or more ather proteins or pepltides. Examples of such
immunoadhesicn molecules inclede use of the streptavidin core region to make a tatramenc
scFy molecule (Kipriyanov et al. (1895) Human Antibodiss and Hybridomas 6:93-101) and use
of a cysteine residue, a marker peplide and a C-ferminal polyhistidine lag 1o make bivalent and
biolinylated scFv molecules (Kipriyanov et al. (1994) Mol. Immunol. 31:1047-1058). Antibody
pertions, such as Fab and F{ab"); fragments, ¢an be prepared from whole antibodies using
conyentional techniquas, such as papain or pepsin digestion. respactively, of whole anlibodies.
Mareover, antibodies, antibody porticns and Immuncadhesion molecules can be oblatned using
standard recombinanl DNA lechnigues, as described herein,
[050] The term “human antibedy”, 55 used hereln, is inlended 1o include antibodies having
variable and conslani regions derived from human germiine immunuglohuﬁn sequences. The
human antibodies of the invention may include amine acid residuss not encoded by human
germline immunoglobilin sequences {e.g., miudations introduced by randam or site-specific
mutagenesis in vilro or by somalic muiation In vivo), Tor exampls in the CDRs and in paricular
CDR3. Howevar, the larm "human aniibody”, 2s used herein, is not intended o include
anlibedies in which CDR sequences derivad from the garmling of anolher mammalian specias,
such as a mouse, have been grafled onlo humen framework sequences.
{oo54] The term "recombinant human anfibady”, 63 used herein, is Intended 10 includs all
human antibodies that are prepared, expressed, created or isolated by recombinant means,
such es antibodies expressed using a recombinant expression vector fransfecied into a host cell
{described further below), antibodies isolaled lrom a recombinant, combinetorial human
anlbady library (described further balow), anlibodies isofaled from an animal (e.g., & mouse)
that is trensgenic for human immuneglobulin genes (see e.g., Taylor et al. {1992} Nucl. Acids
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Res, 20:6267-6295) or antibodies prepared, expressed, erealed or isolated by any other means
that involves splicing of human immunoglobulin gene sequences o other DNA sequancas.
Such recambinant human antibedies have variable and constant regions derived from human
germline immunoglobulin sequences, In certain embodiments, however, such recombinant
human antibodies are subjecied to in vifro mulagenasis {or, when an animal transgenic for
human Ig sequences is used, in vivo somallc mulagenesis) and thus the amino acid sequences
of the VH and VL regions of the recomblnant antibodies are sequences thal, while derived from
and refated 1o human germiine VH and VL eequeances, may not neturally exisl within the human
anlibedy germline repertolre /n vivo. ’
{0052] An “isolated anlibody™, &5 used herein, is inlended to refer ko an antibody Lhat is
substanfially free of olher anlibedies having different antigenic specificilies {e.g., an isclated
entibody |hal specifically binds hDIl4 = substantially free of antibodies that specifically bind
anligens olher than hDII4). An isolated entibody thal specifically binds hDIl4 may, howevar,
have cross-reactivity 1o ather antigans, such as hDll4 molecules from olher species. Momover,
an isolated antibody may be substantially free of other ¢elltlar material and/or chemicals.
[0053) The term “surface plasman resonance”, as used heredn, refers to en optical
phencmencn thet ellows for the analysis of real-ime blospecific intsractions by detection of
gltarstions in protein concentrations within a biosensor matrix, for exemple using the
BIACORE™ sysiem (Pharmacia Biosensor AB, Uppsafa, Sweden and Piscataway, N.J).
[0054] The term "Kp", as used herain, is infended to rgfer i the dissocialion censtant of a
parficular antibody-antgen Interaction. T
[M0S5] The lerm “epitope” includes any determinant, preferably a polypaptida detarminart,
capable of spacific binding to an immunoglobulin or T-cell recapior. In certsin embodiments,
epflape determinants include chemically active surface groupings of molecules such a2s amino
acids, sugar eide chaing, phosphoryl groups, or sulfonyl groups, and, in certain embodiments,
may have specific three-dimensional siruciural charactertstics, and/or specific charge
charscteristics. An epilope is a region of an anligen that is bound by an antibady. [n certaln
embodiments, an anfibody s said to specifically bind an antigen when it preferentially
recognizes its target antigen in a complex mixture of proteins andfor macromoleculss, In
preferred embodiments, an antibody & said lo epecifically bind an antigen when the equilibrurm
dissociaticn conslant & less lhan or equal to 10 M, more preferably when he equilibrium
dissociation conslant & less than or egual to 10°° M, and most preferably when the dissoclation
conslant is less Lhan or equal to 107° M.
[0D56] A protein ar polypeplida is "substantially pure,” "subsiantially homogeneous” ar
“substantlally purified” when at Isasi about 60 to 75% of 2 sample exhiblts e single species ol
polypeptide. The polypeplide or pralein may be monomeric or multimeric. A substanlially pure
polypaptide or protein will typically comprise about 50%, 60, 70%, 80% or B0% W/ of a prolein
sample, more usuzlly about $5%, and preferably will be over 99% pure. Protein purily or
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homogenafly may be indicaled by a number of means wall known in lhe arl, such as
polyacrylemide ge! electropharesis of a protein sample, followed by visualizing a single
polypeplide band upon staining the gel with a slain well known in the arl. For certain purposes,
higher resalutiocn may be provided by using HPLC or ather means wall known in the arl for
purification.
[0Q57] The term "polypeptide analog or varlant® as used herein refers 1o a polypeplide that is
comprised of a segment of at [east 25 amino acids thal has subslantial idenlily 16 a portion of an
aming acid sequence and Lhal has at least one of the following properlies: (1) specific binding to
hDIl4 under suitable binding conditions, or (2) ability to block Dll4 binding to a Notch receplor,
Typically, polypeptide anzlogs or varianis comprize a congervalive aming acld substiron {or
Inzerlion or deletion) with respas] lo lhe najurslly-occuming sequence. Analogs typleally are at
least 20 amino acids long, preferably al least 50, 60, 70, 80, 90, 100, 150 or 280 amine acids
lorag or [onger, and can often be a5 long as a full-length naturally-ocecuring poly peptide.
[0058] Preferred amino acid substiulions are those which: (1) reduce susceptibility to
proleolysis, {2) reduce susceplibility to oxidalion, {3) alter binding sffinity for forming prolein
complexes, (4) alter binding affiniies, and {4) confer or madify olher physicochemical ar
lunctional praperties of such analogs. Analogs can include various mutations of a sequenca
other than the naturally-cecuring peplide sequence. For example, single or muliple aming acid
substitulicns {prefarably conservalive aming acid subsliiubiions} may be made In the naturally-
oecuring sequence (preferably in the porfion of 1he polypeptide outside the domain(s) forming
intermolecular cantacts. A conservaiive amine acid substitution should not substantially change
ihe structural characteristics of lhe parent sequence (e.g., a replacement amino acid should not
tend to break a helix that accurs in the parent sequence, or disiupl other types of secondary
structure ihai characierizes the parenl sequence). Exemples of ait-recognized polypaplide
secondary and tertiary structures are described in Proteins, Structures and Molecular Princlples
{Creighton 1984 W, H. Freeman and Company, New York; intreduction to Prolein Structure
{Branden & Tooze, eds., 1991, Garland Publshing, NY); and Thomicen el al. 1991 Nature
354:305. .
[0a59) Non-peplide analogs are commonly used in the pharmaceulical industry as drugs wih
praperties analogous 1o those of the lemplate peplide. These types of nen-peptide compound
are iermed “pepilde mimetics" or "peptidemimetlcs” (see, for example, Fauchere (1966} J. Adv.
Drug Res. 15:29; and Evans &t al. {1987] J. Med. Chem_ 30:1229. Systematic subslitution of
criee of mora amino asds of a consensus sequence wilh a D-amino a¢id of lhe samez type (e.9.,
D-lysine in place of L-lysing) may alsa be used to generate more stable pepifdes, In addilion,
constrained peplides comprising & consensus sequence or a substaniially idenlical consensus
sequence varialion may be generated by methods known in ke arl {Rizo at al. {1992) Ann. Rev,
Bicchem. 61-367). for example, by adding inlernal cysisine residues capabla of forming
intframolecular disulfids hridg&é which cyclize the peplide.
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[0060] The term "perceni seguence idenlity” in the conlaxt of nuelele achd sequances refers to
the residues in hwo sequences which are the same when aligned for maximum comespondence.
The length of sequence identity comparison ray be over a stretch of at least abeut nine
nutleotides ¢r more, usually at leasi aboul 18 nueleslides, mere usually at laast about 24
nucleotides, typically al (east aboud 26 nucleotides, more typically et least about 32 nuclectides,
and preferably at least about 36, 489 or more nuclectides. There are a number of different
algarithms known in the art which can be used to messure nuclzolide saquence identity. For
instance, palynucleotide sequences can be compared using FASTA, Gap or Bestfit, which are
programs in Wisconsin Package Version 10.0, Genelics Compuler Graup {GCG), Madison, Wis.
FASTA, which includes, e.g., the programs FASTAZ and FASTAAQ, provides alignments and
percent sequence identity of the regions of the best overdap between the query and search
sequences (Pearson (1850) Metheds Enzymel, 183:63-98 and (2000) Methods Mel. Biol.
132:185-219). Unless otherwise specilled, delault parameters lor a paricufar program or
algorithm are used. For instance, paercenl sequence |dertity babareen nueleic acld eequencas
can be delenmined using FASTA wilh s defaull parameters {a word size of 6 and lhe NOPAM
factor for ithe seoning matrix) or using Gap with ite default parametare ae provided in GCG
Varsion §.1.
[0061] A reference to a nuclelc acid eequence encompasses ils complement unless otharwise
specified. Thus, a refarence to a nucleic gcid molecuta having a particular sequance should be
urdersiood o encompass its complementary strand, with its complemenlary sequence.
Generally, the arl uses the lerms "percent sequence idenlty”, "percen! sequence similarity™ and
"percenl sequence hamolegy” inlerchangeably. In this applicalion, these {arms shall have the
same meaning wilh respecl lo nutleie acid sequences.
[0062] The ierm "subslandial similaridy™, or "subslaniial sequence simtlarity,” when refaming to a
nucleic acld or fragmenl thereof, indicates that, when oplimally aligned wilh appropriate
nuclectide insertlons or deletions with another nuclsic ecld {or its complementary strand), thera
is nuclzotide sequence identity in at least about 50%, creferably et least sbout 95%, and mara
prefarably at least about 96%, B7%, 2B% or 99% of ihe nucleolide bases, as measured by any
well-known elgorihm of sequence identity, such as FASTA, BLAST or Gap, as discussed
above.
[M&3 As applied to polypeptides, the term "substantial identity” or "substantially identical”
rneans thal twe peplide sequences, when optimally aligned. such as by the programs GAP or
BESTFIT using default gap weighis, share al least B0% sequence idenlity, preferably at least
40% or 95% sequence idenfity, even more preferably at leasi 98% or 99% sequence identity.
Preferably, residue positions which are not identical differ by conservative amino acid
substitullone. A “conservative amino acid subsitufion” i one In which an amine acid residue is
substifuted by ancther amino acid residue having a side chein {R group) with similar chemical
properties {e.g., charge or hydrophobicity). In general, a consarvative amino acid subsliulion
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will not substantially change the functional properties of a prelgin, In cases where two or mora
amino acid sequances differ from each vlher by conservalive subslilutions, the percent
sequence identity or degree of simifarity may be adjusled upwards to camed for the
consenative nature of the substiution. Means for making Lhis adjustmen! are well-knawn to
those of skill in the ari. See, .g., Pearsen {1B84) Methods Mel. Biel. 24: 307-331. Examples of
groups of amina acids thal have side chains wilh similar chemical properties fnclude 1} aliphatic
side chains: glycine, alenine, valing, lsucine and lsolaucine; 2} aliphalic-hydroxyl side chains:
sefine and ihrecnine; 3) amide-containing side chains: asparagine and glulamine; 4) aromatic
side chains: phenylalaning, tyrosine. and tryptophan; 5) basic side chains: lysine, arglnine, and
histidine; and 6) sulfur-coniaining side chains are cysteine and methionine. Preferred
conservative amino acids substitution groups are: valine-leucine-isoleucine, phenylalznine-
tyrosine, lysine-arginine, alanine-valine, glulamate-aspartate, and asparagineglulamine.
Alternatively, a conservative replacement is eny change having & positive value in the PAM250
log-likelihood malrix disclosed in Gonne! et al, (1BB2) Science 256; 1443 45. A "moderately
conservalive® replacement is any change having a nonnegalive value in ithe PAM250 lag-
likelihood malrix. :

[DDEA] Seql}enne similarity for palypeptides, which is alzo referrad to as sequence idenlity, is
typically measured using sequence analysis software. Protein anzalysis software matches
slmilar sequences using measures of similanty assigned o various subslivtions, defalions and
olher modifications, including conservative amino actd eubstitulions. For inslance, GCG
contains programs such as "Gap" and *BesHit" which can ba usad with default parameters to
determine seguence hamology or sequence identity between closely related pofypeplides, such
&5 homalogous polypeptides from different species of arganisms or batweaen a wild iype protein
and a mutein thereof. Ses, eg., GCG Version 6.1. Polypeptide sequences alsa can be
compared using FASTA using defaull or recommended parameters, & program in GCG Version
6.1. FASTA {8.3., FASTAZ and FASTA2) provides alignmen!s and parcent sequence identity of
the regions of tha best overlap between lhe query and search sequences (Pearsan {2000)
supra). Another preferred algonithm whan comparing a sequence of the invention to a datebase
containing a large number of sequences from different organisms is the computer program
BLAST, especially blasip or iblasin, using delaul parameters. Sea, a.9., Altschul et al. {1950 J.
Mol Biol. 215: 403 410 and Altschul et al. (1997) Nucleic Acids Res. 25:3389 402.

[00€5] The length of polypeplide sequences compared for homelogy will generally be al least
@boul 16 amine acid residues, usually at lsasi aboul 20 residues, more usually al leasi aboul 24
resldues, lypically al least about 28 residuss, and preferably mare than abowt 35 residuss.
When searching a dalabase cenlaining sequences from a {arge number of different organlame,
il is preferabla io compare amino add sequences.
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Preparation of Human Antibodies
[0066] Methods for generaling human antibodies Include, for exampla, VELOCIMMUNE®
{Regencron Phamaceuticals), XENOMOUSE™ technology {Abgenix), the "minilocus”
approach, and phage display, The VELOCIMMUNE® technalogy {U.S. 6,596,541)
encompasses @ melhad of generating a high specificity fully human anlibody to a select aniigan.
This lechnology invalves generation of a transgenic meuse having a genome comprising human
heavy and lighl chain vanable reglons operably tinked to endoganous mouse constant region
Ioci such that the mouse produces an antibody comprising & human variable region and a
mouse conslant region in response to antigenic slimulation. The DNA encoding the variable
regicns of the heavy and lighl chaing of 1he antibody are Bolaled and operably linked to DMNA
enceding ihe human heavy and Nght chain constant regions. The DNA s Llhen expressed in a
ce!l capable of expressing the fully human anlibody. In specihc embodiment, the cell is a CHO
cell. '
[006T] The XENOMOQUSE™ technology (Green el &l. (1994) Nature Genetics 7:13-21}
generales a mouse having both human variable and constant regions from both the heavy chain
and kappa light chein loci. In an alemalive approach, others have viilized a "'minlocus® _
approach in which an exogenous Ig locus is mimicked through inclusion of individual genes from
the Ig locus (see, for example, U.5_ 5.545,807). The DNA encoding {he variable ragions can be
isolated with or wilhout being operably linked fo the DNA enceding the huran heavy and light
chain conslanl region.
[0068] Ciher methods of generating human antibedies, induding isolation from a buman donar,
are known. See, for example, U.S. 6,787,637,
[00689] Aniibodies may be therapeutically useful in blocking e ligand-receptor inleraction or
inhibiting receptor component interaclion, raiher than by Hilll‘rig cells through fixatlon of
cormplement end participation in CDC. The constant region of an antibody is impeortant in the
ability of an antibady to fix complement and patticipate in CDGC or direct eall killing through
antibody-dependent cellular cytoxlcity (ADCC)Y. Thus, the isotype of an anttbody may be
selected on the basis of the desirability for the anlibody to fix complemeni.
[0070] Human immunoglobulins can exist In two forms thal are associaled with hinge
heterogeneify. In one form, an immunoglebutin melecule comprises a stable four chain
construcl of approximalely 150-160 kDa in which the dimars are held together by an interchain
heavy chain dsulfide bond. In a second form, the dimers are nel [nked via inter-heavy chain
disulfide bonds and a molecule of about 75-80 kDa is farmed composad of a single lighl and
heavy chain. These forms have been difficull 1o separale, even afler affinity purificatfon.
[0071] The frequency of appearance of {he second form in varous intadl 13 isotypes is due to,
but not limited te, siructural diffarences associaled whh the hinge region isotype of the anlibody.
In fact, a single amino acid substitulion In the hinga region of {he hueman 1954 hinge can
sionilicanily reduce the appearance of the second form {Angal el al. 1933 Molecutar
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Immunalogy 30:105) to levels typically observed using a human 1gG1 hings. The instanl
invention encompasses anfibodies having ona or more mutations in the hinge, CH2 or CH3
regioh which may be desirable, for example, in production Lo improve the yisld, or modulate
effector functions. :
[0072) Antibodies of tha invenlion are preferably prepared with the use of VELOCIMMUNE®
lechnclogy. A fransgenic mause in which the endogenous immunoplobulin heavy and [ight
chain variable regions are replaced wilh the corresponding human variable regions is
challenged wilh the antigen of inlerest, and lymphatic cells {such as B-cells) recoverad from the
mice that exprass antibodies. The lymphalie cells may be fused with a myeloid-type cell line to
prepare immorial hybridoma cell lines, and such hybridoma cell [Ines are sereened and selected
to identify hybridoma cell linea that preduce anlibodies specific 1o the antigen ol interest. DNA
encoding the variable regions of the heavy chain and light chain may be Solated and linked 1o
desirable isolypic constant regions of the heavy chzin and light chain. Such an antibody protein
may be produced in a cell, such 65 a CHO cell.  Alematively, DNA encoding the antigen-
gpectic chimeric anlibodies may be isolated dirscily from anligen-specific lymphocytes. In
various embodiments, Lhe transgenic mouse comprizes 12 functional buman variable heavy
chain ganes and 11 funclioral hurnan vaneble kappa light chain genes; 25 to 30 human varnable
heavy chain genes and from 1B & 20 human variable kappa light chaln genes; 43 to 48 human
variable heavy chain genes and 20 0 22 human verable kappa lght ¢hain genes; or about B0
human variable heavy chain genes and about 40 human vanable kappa lighl chain genes.
[0073] Ingeneral, the antibodies of the instanl invention possess very high affinitfes; typically
possessing Kp of fram about 10 threugh about 1¢™"* M, when measured by binding 1o antigen
either immobilzed on solid phese or in solulion phase. The mouse constanl regions are
replaced with desired human conetant regions to generale the fully human antibodies of the
invention, for example wiki-type or modified 19G1 or 9G4 (for example, SEQ ID NO:PSD, 951, ar
952). WWnile the conslant region selected may vary accarding lo specific uss, high atfinity
antigen-binding and target speciflcity characlerisiics reside in the varieble region.
[0074] Cancer, infeclious diseases, autoimmunity, immunedeficiency, transplanis,
inflammation, injury and degenerative condilions can be treated by madulztion of the immung
system. In cases of disease due to inappropriate funclion or hyperactivity of the Immune
syslem, such as autoirnmunity or inflammation, can be amelioraled through inhibtion of immune
cell function or reduction of immuna cell numbers. This can be accomplished by blockade of
posilive signals or stimulalion of negalive signals on immune ceall populaiions crifical to the
disease process, such as T, B ar NK cells, neutrophils, macrophages, anligen presenting cells,
mast celis or olhor cell types. Overaclivity can alse be inhibited through eliminalion af various
immune celf populations by stimulalion of apoptosis, targsting of specific surface receplors wilh
depleling anlibodies or antibody-drug conjugates, or tha blockade or alteration of the
differentiatton of immune call lineages or specific cell types. [neificient or reduced immune
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function can cause or exacerbale disorders such as cancer, infeclious disease, and other
immunodeficlencies. Hypoactivity of the immune eyslem can be improved through activation of
immune cells by stimulalioen of positive signals by crosslinking or agonistic anlibodies or
blockade of nagative signals. Immung eell populations ean be Increased by stimulation af
development of some or all immune call lineages, prevention of epeptosis, or eliminalion of
inhibitory signals. In a specific application, the antibadies of the invenlion are useful for
{reatment, inhibition or amelioralion of a condition or disease such as, for example, cancer,

Immunodeficiency, transplanl rejaciion, or inflammation.

Epitope Mapping and Relaled Technologles
[0075] To screen for anlibodies which bind to a particular epitope {e.g., lhose which bock
. binding of IgE lo its high afinity receptor), & routine cross-blocking assay such as that desaibed
in Harlow and Lans {1980} supra can be performed. Other methods include slanine scanning
mulants, peplide blols (Reineke {2004} Methods Mol Biol 248:443-63), or peptide cleavage
enalysis, InaddHion, methods such as epitope excision, epitope exiraction and chemical
modification of antigens can be employed (Tomer (2000) Protein Science 9: 487-496}.
[007€] The term "epitope” refers o a sile on an anligen 1o which B andfor T cells respend. B-
c=ll epitopes can be formed bath from evanliguous amino acids or nonconliguaus aming acids
juxiaposed by tertiary folding of a proteln. Epitopes femaed from conliguous amino actds are
typically retained on exposure to denaturing schvants, whereas epitopes formed by terliary
falding ara typically lost on rsatment with denaturing solvents, An epiloape typically includes at
keast 3. and more wsually, at least 5 or 810 amino acids in a unique spalial conformation.
[0077] Modiication-Asststed Profiling {MAP), also known as Antigen Structure-based Antibody
Profiling {ASAP) is a method that calegerizes large numbers of monoclonal antibedies {mAbs)
direcled against the same antigen accarding to Lhe simlariies of tha binding profile of each
antibody to chemically or enzymatically modified anligen surfaces (U.S. pateni Publication No.
2004/0104920). Each category may reflecl a unique epitopa efther dislinctly differant from or
partlally overdapping with epitope represenied by anothar category.  This technology allows
rapld fittering of genatically identical anlibedies, swch ihal characterization can be focused on
genetically dislinct antibodies. When applied lo hybridoms screening, MAP may facilitate
idenfification of rare hybridoma clones thal produce mAbs having the desired characteristics.
MAP may be used lo sort the hDIl4 antibodies of the imvention inte grougs of anlibedies binding
differenl epitopes, ’
[0078] Agenls useful for alering tha structure of Lhe immebilzed antigen are enzymes, such as,
for example proteolytic enzymes, for example, trypsin, endoprolainase Glu-C, endoprolainzse
Asp-N, chymolrypsin, etc. Agents useful for altering the structure of the immebilized antigen
may also be chemical agents, such as, succinimldyl esters and their derivalives, primary aming-
containing compounds, hydrazines and carbohydrazines, free amino acids, elc.
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_[08%%]_The antigen.protein_may_be immobilized on.etther blogensor chip surfaces or polystyrene
baads. The latter can be processad with, for example, an assay such as multiplex LUMINEX ™
deleclion assay (Luminex Corp,, Austin, TX}. Because of ihe capacity of LUMINEX™ ta handle
muflplex apatysis with up to 100 differenl types of beads, LUMINEX™ provides almost unlimiled
antigen surfaces with various modiications, resulting in improved resclution in anlibody epltope

profiling over a biosensor assay,

Therapaudic Administration and Formul ations
[0080] The administration of therapeutic entities in acgordance with the invention will be
administered wilh suilable carrers, excipients, and olher agents thal are incorperataed inlo
formulations ta provide improved transfer, delivery, tolerance, and the like. A mullitude of
appropriala formulations can be found in the formulary known o all pharmaceudical ehamists:
Remington's Pharmaceulical Sciences {151h ed, Mack Publishing Company, Easlon, PA),
These formulations include, for example, powders, pestes, oiniments, jellies, waxas, oflg, lipids,
lipid (ealionic or anionic) containing vesicles (such as LIPOFECTIN™), DNA conjugates,
anhydrous absorption pastes, oiHn-water and waler-in-oil emulsions, emulsions carbowax
(polyethylene glycols of various molecular weights), semi-zolld gels, and semi-solid mixiures
containing carboway. Any of the foregoing mixlures may bg appropriate in freatments and
therapies in accordance with the present invention, pravided that the aclive ingredient in the
formulation is meol inaclivated by the formulalion and the formulation is physiolegically compatible
and tolerable with the route of administration. See also Powell et al. "Compendium of excipiants
for parenteral formulations® PDA (1588} J Pharm Sei Technol. 52:238-311 and the cilations
therein for additional informalion related to exdpiants and carmiers well known 1o pharmaceutical
chemisls.

EXAMPLES
Example 1. Generatlon of Human Antibodles to Human DII4.
{0081] Mice may be immunized by any method known in the art (see, for example, Harlow and
Lane supra). in cne embadiment, hDiK antigen is adminislered directly to VELOCIMMUNE®
mice comprising DNA loci encoding human Ig heavy chain variable regions and kappa light
chain varabla reafors, with an adjuvant to stimulate the immune response. Such an edjuvant
includes complete and incomplete Freund's adjuvant, MPL+TOM adjuvanl system {Sigma), or
RIBI {muramy| dipeplides} (see O'Hagan 2000 Vaccine Adjuvanl, by Human Press, Totawa,
NJ). The antibody immune response Is monilored by standard antigen specific immunoassay.
When a desired Immune response s achieved, anlibody-expressing B cells were harvesled and
fused with mouse myeloma eells to preserve their viability, forming hybridoma cell lines, Such
hybridoma cell lines are screened and selected to identify call linas that produca enhgenepeeﬁe
entibedies using assays as described below.
[0DBZ} Altematively, anﬂgen—epeelﬁe hybridema eells may be isolated by flow cytomedry.
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Briefly, afier Tusicn to myeloma cells, puoled hybridoma cells were grewn for 10 days in HAT
medium. The cells were then harvested and stained with biotin-fabelsd Dil4 at 2 mgfml for ane
hour, followed by addition of phycoenylhrin-streptavidin. The fluorescence-labeled cells wera
sorled by flow cytometry (single cell per well inta 96 well plales containing hyhridoma growlh
medium), cultured for 8-10 days, and conditioned media screened for the presence of
functionally desirable moneclonal antibodies, as described below.

[0083] Anti-hDll4 antibodias generated via direct isolation of splenocytes. Antigen-specific
antibodies may alss be isolated directly from antigen-immunized B calls withou! luslon to
myecloma cells, as described in U.S. Patenl Publicatlon 2007/02803945A1, Slable recombinant
anlibogy-expressing CHO cell lines ware established from the iscleted proper recormbinants.

Example 2. Anligen Binding Affinity Detertnlnation.

[0084] Equilibium dissociation constants {Kp values) for entigen binding o the selected
antibodies described above were determined by surface kinetics on a real-time biosensar
surface plasmon resonence assay {BIACORE™ 2000). The antibody was captured on a goat
anli-mouse 1gG palycional antibody surface created through direct chemical coupling to &
BIACORE™ chip to form a caplured antibedy sudace. Varying concentrations of menomeric
hDl4 ar dimaric hDI4-hFe were injecied aver the captured antibody surfacas, and antigen-
antibody binding and dissociation monitored in real ime. Kinetlc analysis was performed to
calculate g, dissociatlon rate constants, and hatl-life of artigenfantibody complex dissocietion
(Table 1). A similar meihod was applisd o measure single B call-derived monoclonel entibodies
madified 1o contain a human 19G constant domain. Antibodies were presented by gost enti-hFc
palycional antibody reagent {(Jackson Immuno Research Lab) immobilized on BIACORE ™ chip,
and exposed to ether dimeric DI4-mFe or moenomeric DII4 proieln (Table 2).

[o025] Antibody-entigen binding affinity may also be assessed using an ELISA based sofuiion
compelttion assay. Brigfly, on a 95-wall microtiter plaie, anlibodies (purfied proteins or in
conditionad medivm) were premixed with serial dijutions of antigen protein (monomeric or
dimeric) ranging from 0 to 10 pg/m! wilh a eonstanl concentration of anlibody. Aftera 2 br
ingubation of antlgen with entibody, Lhe solulions ware transferred Lo a micreiier plale precealed
with aniigen for measurement of free anfibody (MAXISORB™ AWR, Wast Chester, PA). The
plale was coated with 1 gg/m! hd-hFc protein in PBS selution overnight at 4°C and
nonapecific binding sites blocked wilh BSA for 2 hrs. Afler a 1 hr Ineubation following iransfer,
the plate was washed and Lhe plate-bound antibedies were detecied with an HRP~conjugated
goat art-mouvse 195 polyclonal antibady reagent (Jackson Immuno Laboralary) and developed
wsing colorimetric substrales (OPTEIA™: BD Biosciences Pharmingen, $an Diego, GA). The
enzymalic reaction was stopped with 1 M phosphorie acid, optical absorptions at 450 nm were
racorded and the data were analyzed using a sigmoidal dose-response model and an 1Cs

values were reporied (Table 1.
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_____ TABLE1

Antibedy Ko DIl4 {nM} __Kp DIl4-Fc {nM} __IGy DIM-Fr: (nM)
1386 2.79 0188 0.06
15E1D 0.55 0.023 0.58
22G12 129 0.076 0.03
24C8 0.52 0047 001
VAV 2H4-19 1.51 0.B611 0.10
VAV AH10-8 13.70 0.662 0,30
VAV TB9-B 0.88 0021 0.27
VAW 10E4-9 B89.00 0.468 0.06
VAW 10G11-2 31.30 1.430 1.66
VAW 1C6-1 45.80 0.052 0.25
VAW 1G24 83.80 0.035 0.40
VAW 1H2-2 67.00 D.148 0.30
VAW 3H3-2 0.30 6.150 0.26
VAW JAT-2 164 0162 0.02
VAW 3AGL.5 NA 2.510 1&.00
VAW 3F12-8 8.12 - 0.648 007
VAW BBB-12 0.5 0.060 0.43
VAW 652 1.70 0.092 0.50
VAW EG12-10 3,74 0527 0.18
VAW FC10-71 17.10 0.853 0.28
VAW BA10-14 1.41 0.648 0.08
VAW 8G1-12 B.09 B.300 8,60
VAW 8B11-2 62,20 0.048 0.0D
VAW SF12-6 16.00 1.350 0.02
VAW AG10-1 55810 0.555 010
TABLE 2
Antibody Ko DIl4 (o) Ko DIa-Fe (nM}
J14266-06F12-B7 217 0.075
318516-01A04-D5 0.237 D.244
318516-01A10-D8 0.399 0.018
316516-01608-C3 0.833 0.180
318516 01B11-D4 0.282 0.088
J18518-01E0V-H2 0165 0238
316518-01G04-F3 0.501 0.107
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[ 318518-01G05-B5 1.06 0195
318518-02A07-83 0.208 0.148
316516-02B06-E2 215 0.193
318518-02B0B-F7 NfA NiA
318518-02C04-D1 0478 0.331
J31B518-02F05-D10 1.28 0.035
31851B-02503-F2 1.3 0.042
318516-02G04 B11 0.613 0.048
318518-02G08-F11 N/A N/A
318518-03A03-B2 0.136 0124
318518-03C10-F2 1.18 131
318518-03004-65 0.904 0.136
HBS18-030D07-G11 74 0163
318516-03F04-A6 0.501 0.068
318518-03F06-A3 0.556 0.037

~ 318518-03H03-F3 8.80 0.064
31851B-12AD6-E7 454 0.282
J1B518-14A07-C4 0.2356 0.035
318516-14D06-G1 0.541 0.046
318518-14HDE-A2 6. 67 0,128
318516-1HOS-E9 0.225 0.050

Example 3. Inhibitlon of DIl4 and Notch Interaction

[008G) The ability of the antipodies 1o block Dil4 binding to Notch was evaluated wilh an ELISA-
based immuncassay. Briefly. Nelch-hFe recombinant proleln was coated on a 96-well plale in
PBS buffar overnight at 4°C at 1 mg/ml, and {he nonspedhc binding sites were blocked with
BSA. This plate was used to measure [ree bictin-Dll4-hFe from antibody titration sample
soluions. To make the anfibody filration samples, a econstani amount of biotin-DI4-hFe a1 25
pM was pre-mixed wilh varied amounts of antihbdy, either in crude hybridama condilion medium
or as purified antibady prolein, ranging from 0 to ~50 nM in serial dilulions, followed by 2 hr
Inzubation al reom lemperalure 1o allow anlibody-antigen binding to reach equillbrium. The
equilibrated sample solulions were then transfermad ta the Motch-hFc coaled plates for the
measurerent of free biolin-DI4-hFe. Afier 1 hour binding. the plale was washed and bound
biolin-DI4-hFe was detecled using HRP canjugated streplavidin (Poly HRP streplavidin, Pierce
Endogen), and developad using TMB substrate (BD Pharmigen), Dala was analyzed using
GraphPad Prism software and IC s, values were determined as the amcunt of anibody required
to achieva 50% reduction of biotin-DIM-hFc bound lo ke plate-coated Noleh-Fe (Table 3)
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{*conditioned media).

TABLE 3
Antibody Cso (NM}
VAV 2H4-19 0.01
VAW 3A7-2 0.017
VAW GG 10-1 0.019
VAW 10E4-9 0032
VAW BATG-17 0.04
VAWSF15-6 0.059
VAW 3F12-B 0.065
VAW 1CH1 0.086
VAW 1624 o.11
VAW GCE-2 0.119
VAV 7854 0.123
VAW 1H2-2 0.154
VAW 3H3-2 G188
VAW 6B8-12 0.255
VAW 661210 0.257
VAW 7C10-11 0273
VAY 4H1i0.0 0599
VAW 10G171-2 0,931
VAW 3AB5 38
VAW BG1-12 107
VAW SB11-2 0.080
15E10° 0.04
22G12 5.10
1386 KR
548 0,031
314266-06F 1287 057
318518-01A04-05 R
318516-01A10-D8 0.05
318518-01805-C3 0.03
316518-01619-D4 0.03
318518-01EC7-HZ 147
31851601G04F3 G0z
318518-01G05-85 1.08
318515-02A07-B3 0.03
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318516-02606-E2 0.0
31B516-02B0B-F7 NIA, [
318518-02C04-D1 0.60
318516-02E05-D10 D.16
318518-026G03-F2 0.07
318518-02G04-B11 108

31651 6-02G0BF11 N/A
318518-03AD3-B2 0.67
318516-D3C10-F2 X
318578-03D04-B5 0.04
BB B00T-GI1 . 0.45
318518-03F04-AB 0.1
318518-D3F 06-A3 002
316518-03H03-F3 017
3718516-14A0GE7 D.04
318518-14A07-C4 0.02
318516-14D0B-G1 0.14
318518-14HDB-AZ 0.25
318516-1HDB-ED 0.03

[0087] The ability of seleclad punlied anti-hD1M antibodies ta block DI binding Lo Nolch waes
alz0 evalualed with the ELISA-based immunoassay described above, modified by replacing 25
pM of hiotin-DIl4-hFe with 30 pM of bietin-Dli4-hFe, and reducing antibody-anligen incubation
duration from 2 hrs 1o 1 hr. For convenience, anfibody 318518-04A10-08 was renamed
“REGNZ281" {HCVRLCVR SEQ 1D NOs:429/437 and higG1 SEQ 1D NO:950). Derived
anlibodies tested included REGN421 {(HCWVR/LCYR SEG ID NO:901/803, higGi SEQ ID
NO:950); and REGN422 {(HCVR/ILCVR SEQ 1D NO:901/803, with modified higG4 SEQ ID
ND:952). Results are shown in Table 4.

TABLE 4
Antlbody Cga {NB)
REGNZ81 0.042
REGN421 0.045
REGN422 0.039

[OE3] Ability of antibody 1o neutralize DI mediated eellular function was also lested in vilrp
using DI expressing human umhbilical vein endothelial calls (HUVEC). Inhibltion of Notch
mediated hHas1 and EphB2 gene expression in HUWWEC wilh the derived antbedies was
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mn_nitalréd as follows: low passage HUVEC were cultured in MCDB-131 media {Vec
Technologies}. One day prior to analysis, HUVEC cells were seeded ai a densiiy of 2 x 10°
cellsfwell in 24-well plates in 1 ml total media voluma. The tast antibady or other inhibiter was
added direcily fo the individusl sample wells in iplicate followad by S-hour eulture at 37°C. Al
the end of the culture period, media was remeved and total RNA wes isclated using QIAZOL™
and the RNEASY™ lipid tissue kit (Qiagen). mRNA level guanfification was performed by the
use of PCR, and the flucrogenic ' nuclease assay (TAQMANSD assay, Appied Biosysiems). For
gach sample, cDNA was synthesized from 1-2 mg of fotal RNA, cDNA generaled from an
equivalenl amount of starting RNA {typically 25 ng} was lpaded in triplicate-on ABI PRISM™
oplical reaction plates. For each’ RNA sample a "no RT" cortrol was alee run in which no
reverse imanscriplase was added to allew for subfraclion af any polential genomic DNA
contributions to tha signal. Zx Mastermix {TAQMAN® 2x PCR Mastermix; ABl) was added o
each reaclion 1o a final concentralion of 1x. Addiionally, TAQMAN®E probe and primers for ihe
gene of interes| were added to each reaclion. Each primerwas used at a final concentration of
200 nM and the probe was added at 2 final canceniration of 200 nM, Human genomic DNA was
used 65 a standard. The aszays were perdormed under standard TAQMAN® conditicns on a
ABI 7800HT instrument. Levels of Hes? and EphrinB2 were measured and normalized to an
endegenaus control gens {:yrg_lnphilin} (Table 5). Probes and pimers: human Hes1 probe {SEQ
ID NO:287); Oligos: hHes1-869F (SEQ 1D NO:388); hHas1-240R (SEQ D NO:388), human
ephrinB2 probe: hEphB2-773T (SEQ 1D NC:290); Olines: REphB2-752F {SEQ 1D NO:-391)
hEphB2-B12R {SEQ ID NC:392): human cyclophilin: praha: hCyclophilin-343T (SEQ 1D
NO:393): Oligos: hCyclophilin-323F (SEQ ID NO:394); hGyclophilin-389R {SEQ ID NO:385).

TABLE 5
Antibody EphrinB2 Expression IC (nM) Hes1 Expression [Cy (NM)
2212 0.374 0.381 -

15E10 255 4.49
VAW 34A7-2 0.409 ) 0533
314266-06F12-B7 0.239 0.405
318518-01A10-D8 0.305 0.329
318518-01G04-F3 D.088 0.172
318516-01HO8-EQ 0413 0.548
378518-02A07-B3 0,348 0.12a
318518-03FD04-AG 0158 0115
. 31B51B-03F05-A3 0.304 0692
318516-014A07-C4 0175 0312
318518-14D08-51 0.51a 0.568
hDI4-hFc 0.843 0.974
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[D089) HUVEC Proliferation Assay. The ability of antitody to block Dil4 mediated growih
inhibiion of Human umkilical vein endothelial cells (HUVEC) calls was lesled in an in vitro cell
proliferation assay. Leow passage HUVEC cells were obtained and cultured in MCDB-131 media
{Vec Technolegies). One day prior to analysis 12-well lissue culture plates were coaled with
hDlK-hFc in PBS al 4°C gvernight {02 pafml; 0.5 ml PES/well), Plales were washed 1x with
P8BS and HUVEC cells were seeded at a density of 410 cellsiweall in 1.0 mi total media volume,
_ Immediately Tollowing addition of cells anti-hDIll4 antibodies were added in 0.5 m] totel volume
over a range of congenirations to generate an inhibition curve, Cells ware grown for 96-hours at
37°C. Cell number was quantiteted using the CGK-8 reagent (Dojindo). All assays ware run in
iplicate. (Table 6, NB, not blocking).

TABLE &
Antibody 1Ty (AM)

15E10 0.284
VAWAB11-2 1.868

VAWADE-12 NB

1385 5

VAW2H4-19 NB
VAWIAT-2 0198
WVAWEBA10-14 0214
22612 - 0.884
318518-06F12-87 2 0B7
318518-01A10-D8 0.096
318518-01G04-F3 0.106
318518-01HO8-E9 0.188
J1B518-02A07-B3 0.200
318518-03F04-AB {.184
31B518-03FDG-A32 £.188
318518-014A07-C4 0.159

i 318518-014D08-G1 0.165

[00%] Meich-Inducible Lusfarase Assay. A bioassay was developed to delermine the ability &f
selecled purified antibodies 1o neutralize Dll4-medialed cellular function it vilro using an
enginzered HEK293 cell line {ATCC) thal eonslitutivaly expresses human Nolch 1 and contains
a Notch-responsive promoler driving luciferase. Inhibition of Notch-inducible ludferase aclivity
was datermined es follows: 1 day prior o assay, esch well of an opaque 96 wall liszus culture
plate was coated with 100 pl of either 1 nM or 1.5 nM hDll4-hFc in PBS ovemighl al 4°C. Cells
were seeded onto the coaled plates al 2 x10° cellsiwell in media. Puriked antibody protein, in
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serial dilutions starling from 2 nM in cell media, was incubated with the cells at 37°C far 24 hrs.
Lucifarase aclivity was delerminad by adding an equal well volume of STEADY-GLO®™ Substrale

{Promega} {Table 7),

TABLE 7
Antibody [Css (pM)
1 nM hDIl4-hFe 1.5 nM hDIl4-hFe
REGN281 50.5 78.7
REGN421 54.4 87.3
REGN422 BB.2 131,1

Example 4. Inhibitian of Notch1 Cleavage

{0091] The ability of selected anti-hDIl4 anlibedies te inhibit Notch1 cleavage was tested by
examinalion of lolal cleaved Noich1 protein by SD&-PagefWestem blotling, Low passage
HWWEC cells wera cultured as described abave. Ona day prinr lo analysis B-well plates were
coaled with hDll4-hFz in PBS st 4°C ovamnighl (0,2 ugémil; 1.0 ml PESAwell). Plales were
washed 1x with PBS and HUVEC cells were seeded at 7.5 x10° cellsiwell in 2.0 ml total media
volume. Immediately following cell séeding, antl-hDil4 anlibody was added to each well at 10nk
final concentralion. Cells wera grown for 24 hours at 37°C Following which whola call exiracts
were prepared and analyzed by SDS-PAGE. Levels of cleaved MNoich1 were determined using
an anfi-clzaved Moteh1 (Val1744) artibody (Cell Signaling} and standard weslemn bloHing
techniques. The anti-hDIl¢ anlibodies were able to enlirely black lhe Notch1 deavage inducad
by plale coated hDIl4-hFe [dala not shown).

Example 5. ADCC and CDC Assays

[009Z] Antibody-dependent call-mediated cyleloxicity {ADCC) induced by two lesi antibodies
(REGN421, REGN422) was assessed using a panal of eight largat cell lines with varying hDll4
expression levels. The eight targel call lines were (1) HUVECS, (2) HUVECSs stimulatad with 10
nM VEGF for 24 hours; (3) Colo205; (4) engineered C6 rat glloma cells expressing eGFP; (5}
enginesred CB rat glioma cells expressing hDI4, {6) engineered HT1080 cells expressing
eGFP; (7} engineared HT1080 cells expressing hDIM; and {(8) HT29. Human DIl4 or eGFP was
integrated into the €6 cell ar HT108C genomea through retrpviral transfection. Briefly, cells from
each larget cell line (10,000 celis’well in 50 pl) were Arst mixed wilh an equal volume of serially
diluled REGN421 or REGN422, resulting in a inal anlibody concentration ranging from 0,169
pM to 10 nM, and incubated for 10 min at room lemperature in a 96-wall plate tormat {cenirol =
waells wilhoul antibedy). Sepamiely, human pefpheral Hood moronuclear cells {PBMOCs,
effecter calls) were prepared following a conventional Freoll-Hypanue gradient centrifugation
enfichment procedure. Approxmately 300,000 PBMCs were added o each mixture of antibody

and targel cells to give a Ninal ralie of effector to large! cells of approximately 33:1. The 26-well
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plales were then incubated far 4 b at 37°C, 5% CO; followad by centrifugation at 250 x g
Supernatants were harvesled and assayed for lactate dehydrogenase {LDH) aclivity using the
CYTOTOX 95® Non-Radioaclive Cylotexlclty Assay system {Promega). Resulls are shown in
Table 8. REGN421-induced dose depandent cell lysia was only observad in C6 eells expressing
hDll4 (col. 5), which exhibiled 1he kighest hDIl expression amonrg all cell lines {as determined
by immunoprecipilationWestern blot and flow cytometry). The maximum cell cytotoxicity in the
C8-hDM cell line ranged from 20% {o 60%. No REGN421-induced cell lysis was observed in
the ramatning eevan targel cell lines. REGN422 did nol induce cell lysis in any of the target cell

lires,
TABLEB
Ab ) . % Maximum Cytotoxicity )
) 2 | 2 4 3 3 7 B
REGN421 0 o 0 o 20-60
REGN422 0 D 0 0 0 0 0 1)

[0093]) Complement-depandent cylatoxicity (CDC) induced by REGN421 was assessed using
the same panel of ¢ells nes descﬁb&& above. Briefly, cells frem each of the largel cell lines
(50,000 cellsfwell in 50 ) were first mixed wilh an equal volume of serally diluted REGN421,
resulting in a final antibady cancentralion ranging from 0.169 pM to 10 nM, and incubated for 10
min at room femperature in a 96-well plate farmat. Nermal human sarum, with complament
componenls (Quidel Corp., Sen Diego, CA) was added 1o each well te give a final serum
concantration of 5%, The plates were then incubated et 37°C, 5% CO; for 2 hours fellowed by
addition of CELLTITER-BLUE® reagent (Prormega) (controls = wells withoui antibedy and wells
with entibody but no serum). The plates were incubeied overnighl and cell survival (CDC levels)
assayed. As a positive control, Daudi cells were ireated with rituximab. REGN421 exhibited no
CDC toward any of the terget cell lines tested (data nol shown).

Examplze 6. Epilape Mapplng and Speclficity

[0094] In order to determine epilape binding specificity, a series of seven chimeric DIM proleins
were generseted in which specific human D4 domains were subslituled Info 8 mouse Dl
pratein as follows: #1 contatned the human N-lerminal and DSL domains (S27-0216); #2
coniained human M-lerminal, DSL and EGF-1 domains {S27-N252}; #3 comained human N-
ierminel, DSL, EGF-1 and EGF-2 domains {$27-0283}; #4 conlained human N-fermins|, DSL,
EGF-1, EGF-2, EGF-3, EGF-4 and EGF-5;.#5 contained human N-terminal damain {S27-R172),
#& cantained human DSL domain (V173-0218); and #7 contalnad human EGF-2 domain (E252-
D262). The chimeric proteins were fusad to a mouse lgG2a-Fo frmgment and expressed in
CHO-K1 call. The condilioned media were harvested and protein expression confirmed by

western blol.
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[0085] Binding specificity of tes1 anlibodies to DI, mDIIM, and chimeric prateins #1, #2, &3,
and #4 wera tesled as follows: purilied anlibedles 22612, VAWSAT-2, and 15E1D were aming
caupled between 5000- 6000 RU on CMS chip. Conditioned media from CHO K1 calls
containing the chimeric DI proteins, hOd-mFe, and mbll4-mFc were injected eaquentially
followed by surface regeneration aver antibogdy-coupled surfaces. A blank anine cougled
fleweell suface was used 35 a contrael [or nonspecilic binding of the condilioned madia. Resuls
are summarized in Table B, 22G12 bound an epiope between 327-0218 of hDIl4; VAW3AT-2
bound an apdope between Q283-E400 hDIM, and 15E70 bound an epitope between E252-D262
of hDil4.

TABLE 9
Antibody hDiL-mFc .| mDIl4-mFc Chimeric Proteins
#2 #3 #4
22692 + - X + + +
VAWIAT-2 + - - - - +
15E10 + - - - + +

[0096] Binding speciicity of purified tesi mAb to hDIl4, mDil4 and the chimeric proteins
{described above) was determined (REGNZT9 = 314266-6F 12-B7, REGN2087= 318518-1G04-
F3, REGN28B= 313513{] HOB-ES; REGN290=318518-2A07-B3; REGNA06= 31B518-3F)5-A3).
Briefly, each D4 protein was ¢aplured (70-130 RU) on goat anti-mouse IgG antibody surfaces,
followed by injection of test mAb at a concentration of 100 pg/ml. An antibody that bound mDIl4-
mFc was eed as a positive control (positive conlrol= 6C10). The results (Table 10) show that
REGN2749 bound an epitope between £27-0218 of hDIl4; REGN287 bound betwaen Q283
E400 of hDIl4; REGN289, REGN220) and REGN30E bound between 527-E400 of hDlid.

TABLE 10

Antibody | hbll4-mFe | mDll4-mFc Chimeric human-mause D4 Fuslon Protelns
# B2 #3 #d #6 ¥ | #T
REGN27% ¥ - Y n T . " - -
REGN287 + - - - - + - - -
REGN280 + - + + + + - + | -
REGN290 + - + + + + - + -
REGN30G + - + + + + - + -
Control F + + + + + + + +

[0097] Further epilope binding specificity determinalions were conducled as described above
with the following purified lest antibodlas; REGM281=318518-1410-D8; REGN305=318516-
3F04-A6; REGN309=318518-14A07-C4; REGN310=318518-14D08-G1; REGN421, and
REGN422, Briefly, 2ach of the DI proteins was caplured (240-470 RU} on goat anli-mouse
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IgG anilbody surfaces, followed by injection of lest antibody at a concenlration of 100 pg/mi
{Takla 11).

TABLE 11

Antibady | hDIll&mFe | mDll4-mFc Chlmeric human-mouse DIl4 Fusion Proteins
H #2 #3 #4 #5 #b #7

REGN281 + - + + + + + + -

[ REGN3DS + - - - . T - - -
REGN304 + - + + + - s + -
REGHN310 + - - - + + - + +
REGN421 + - + + + + + + -
REGN4Z2 ¥ : " " y = [+ [+ -

[0100} Westemn blot enalysis. Binding specificity of selected anlibodies to chimeric, mouse and
human Dll4 was determined by Weslam blot. Briefly, hDil4-mFc (200 ng per lane), mDIM-mFc
{200 ng par lane), and chimeric proteins #1 - #7 (approximate 150 ng per Iéne} weare subjecled
to eleclrophoresis on duplicale SDS-PAGE gels using non-reducing sample buffer. Each ge!
was then Iransferred 1o & PVYDF membrane. Blois were firsi exposad fo REGN421 at 0.2 pgiml
and then 1o HRP-conjugated anti-higG entibody (Pierce). Control blols were exposed 1o HRP-
conjugaled anfi-mFc antibody (Pierca). Resulls: REGN421 recognized hDll4-mFe and chimeric
prolsins comtaining the human N-ferminal domain (#5), 8 buman DSL domain {#6}, or both {#1,
&2, #3, and #4). REGN421 did not recognize a chimenc prelein containing a human EGF-2
domain {#7).

[0101] Proiease digestion analyses. Binding befween REGN281 and hDIl4 was further
assessed by protective protease digestion and liquid chromatography/mass spectromelry

{LC/MS) using an HPLC1100 {Agilent) and LCQ Classical lon Trap Mass Spectromeaier
{Thermo}. Briefiy, a mixture of hDI¥ and REGN281, in a molar retio of 1:5, or hD{i4 alone, was
incubaled with protease ovemnight al either 25°C {for GluC protease) or 37°C (for trypsin). Each
of the resuliing proteolylic digesi mixtures was then eubjected to LG/MS. Unigue peptide peake
present In proteolytic digests performed in the absence of REGN281, which either diminished or
disappeared in proteslylic digests pedormed in the presence of REGN281, inditale polential
REGM281 binding sites on hiDIl4 thal were protected from protease digestion by 1he binding of
REGNZ81 to hDil4, These uniqus peplide peaks were enalyzed by mass speciromelry. The
observed mass, predicted mass, and the N-lerminal sequences of Lthe peplides are ehown in

Table 12.

TABLE 12
Peak Observed Pradlicted hDI4 Peptide Protease | Domain
Mass Mass (SEQ ID HO:2)
G 521 521.5 Phe37-G1u40 GluC N-terminal
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G2 1362.8 13634 Ala121-Glu132 ~ | 'GluC | N-terminal |
Ti 758 ~ TB0.8 Pro49-Arg55 Trypsin N-lerminal
T2 587.1 567.2 Tyr168-Argi72 Trypein | N-errinat
T3 1607 .4 1607.6 Val173-Arg1E6 Trypsin DSL

T4 1399 1400.7 Gly42-Argss Trypsin | N-terminal
T5 569.2 560.3 Thrs6-Arg59 Trypsin | N-lemninal
17 2615 26134 lla143-Arg166 Trypsin | N-Yerminal
Te 1807.2 1806.9 SerZ7-Arg41 Trypsin | N-terminal

Example 7. Binding Affinity of Purllled Antibodies to Human and Monkey Dlla,
[0102] The binding afinflies of selected purified antibodies to hDIl4, M. facseicufans Dil4
{miDIK, SEQ IN NO:956), and M. muwattz DI {mmDlld, SEQ ID NO-957) manamers ware
delermined using 8 BIAGORE™ 2000 & 3000. Geat anti-hFe polyclonal antibody reagent
Immobillzed on a BIAGORE ™ chip was used to present REGN281, REGN421, and REGN422,
Varylng concentrelions of each proteins, hDIK (from 12.5 nM 10 100 nM), mfDli4 {from 3.13. oM
ta 100 o), or mmDI4 (Tfrom 12.5 nM to 700 nM) were used as analyte, and injeslsd over the
anfibody surfaces, Antigen-antlbody binding and dissoclatlon of bound complex were monfored
in resl time (Table 13).

TABLE 13

ka (M-15-1) kd (a-1} Kp (nM)

kD4 mfDll¢ | mmDil4 hDll4 miCl4 | mmDid | hDild D4 immDild

REGN2681|1.56 x 10°[6.64 x 107(9.27 x 10°*|2.30 » 10°[2.04 x 10°(3.05 x 107 0.148 | 0.307 | 0320

REGN421163 x10°|7.28 x 107|700 x 10" (217 x 10°°2.02 x 107°[3.23 x 10° 0.123 [ 0.278 | 0.333

REGMN422[1.64 x 10°|B.01 x 10°]9.27 x 10"[2.36 x 107°[2.88 x 1073.41 x 107 ¢.144 | 0.360 | 0.375

[0103] The binding aflinilies pf anti-hDll4 antibodies loward hDIl4 and mmbil4 dimers were also
determined using a BIACORE™ 2000 and the meihod describe above, except thai hDI4 was
replaced with hDll4-mFe (from 3,13 nM {0 103 oM, or samD4 with mmDll4-mFe (From 0.78 nM
tc 25 nM) as analyle {Table 14).

TABLE 14
ka [M-1s-1) kd (5-1) Hp {nM)
nDI4-mFe |  mmDila- hOi4-mFc | mmD-mFe | hDI4- | mmDIK-
mF¢ mFc mFe

REGN261 [3.02x10° [3.16 x 10° [4.96x 10T | 464 x 107 0,0163 0.0147

REGN421 [243x10° [ 3.35x10° 4.70x 10° | 3.8ox 10~ 0.0137 0.013

REGN422 | 346 x10° [4.23x 10° 460x107 |4.15x10° 0.0133 0.00%H
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Example B. Cross-Reaciivily of Antibodies With hDII1, hDII3, mDIl4, or mfDIl4.

[0104] Cross-reaclivity of the antibodies 1o human delta-like ligand1 (SEQ 1D NO:853) and
human delta-fike ligand 3 (SEQ ID NO:954) proteins was delermined. REGN281, REGN421 and
RESN422 were presenled by a goal anti-human kappa (hK) polydonal antibody reagent
{Southem Bictech} immokilzed on a BIACORE™ chip, and either hDIl4-nFe or RDIH -hFe pratein
at 100 pg/ml were used as analyle injected over the anlibody surfaces. All three anfi-hDil4
antibedies only baund to hil-hFe, and did not bind hDII-hFe. -

[0105] An alternative BIACORE™ formal was used to assess cross-reactivity between anti-
hOIM anlibody and either hDiH-hFe or hDII3-hFe. Briedly, ligands hDll4-hFe, hDIl1-hFe, and
LthIS-hFc‘were each covalently linked to a CM-5 ¢hip, through amina ceupling, to an RU range
ol aboul 8,000 Lo 10,000. REGN421, at 300 pg/m!; was injecled over the surface of each chip.
REGMN421 bound anly 1o hDIM-hFe: no binding was observed lo eilhar hDIl1-hFc or hDII3-hFc.
The same result was obsenved lor REGN422 instead of REGN421. ) )

[0106} dCTETT“-based binding assays ware employed to determine the binding bebweaen
selected putified anti-hDIK antibodles and hDIM4-hFe, hDII3-hFe, hDI1-hFe, mfDI4-mmh, or
mDI¥-mFc. ‘Brefly, sirepavidin high binding FA biosenscrs {ForteBio, Ine., Menla Park, CA)
were first incubaled wilh bistin-ant-hK at 5 pgfmd for 10 min at 30°C, to achieve saturalion.
Bigtin-anti-hXK-bound bissensors were then incubated with antibedies REGNZ81, REGN421 or
REGN422, al 20 pgfmi for 10 min at 30°C, to achieve saluration. The antibedy-bound
binsensors were ihen incubated with either hDll4-hFe or hDII3-hFg, hDI1-hFe, or mbi4-mFe, at
200 nh, or riDll4-mmh at 100 nM, for 10 min at 30°C. Changes in Lhe thickness of the
blological layer after each incubation were measured. Human Dll4-hF¢ and mfDlIi4-mmb bound
to anti-hDil4 antibody-bound biosensors, whereas hDil3-hFe, hDII1-hFe, and mOl4-mFe did not
bind iz anti-hDll4 antibedy-bound bissensars. :

Example B. Effect of Anli-hDIl4 Antibody on Tumor Growth

[0107] The efiecl of REGN421 on lurncr growth was evaluated on tumors implanted in Severa
Combined Immunedeficency (SCID} mica expressing a humanized DIM protein (SCIDxh D).
Briefly, the humanizred DIl4 mouse was made by replacing the entire extracellular domain of the
mouse DM gene wilk the corresponding extracellular region of the human Dll4 gena {7kb) in
embryonic stern (ES) cells. Homozygous hOIM mice wera generated and brad into SCID
backgrourd. Each mouse was then implanted subcutaneously (SC) wilh 2.5 x 10° human
HT1080 tumor cells. After the tumors were established in the miea {~ 100-150 mm” 18 days
after imp{antation), mice were measured and trealed wilh hFe, hDil4-Fc or REGN421. A lolal of
7 mice were divided into three groups. The first group {n=3) was treated subcutanequsly wilh
hFc at 25 ma'kg; the secend group {n=1) was ireated with hDIL-Fc at 25 mgfkg. and ihe third
group (n=3} was lrealed wilh REGN421 at 10 mg/kg. The trealments were repsated avery 48

hours slarling al day 18. I vivo lumor measuremants wera oblained three days befora the
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initial treatment {day 15), on tha same day of each treatment {days 18, 20, and 22), and an day
25. ﬁln‘nr size was calkeulaled using Lhe formula [ x w2, Results'afe shown in Table 15. On
day 25, mice were aulhanired and each tumor was removed and measured sx vivo and
calculated (length x width x denibh) {Tabla 18).

[0104] In addition, & group of SCID mice axprassing endogenous mDM (n=2) was implanied
with tumar cglls and trealed with hDI4-Fe (25 mgfkg) fellowing lhe same dosing schedule.

TABLE 15
[ Mouse | Treaiment Tumor Size (mm’)
Day 16 | Day 1B Day 20 Day 22 Day 25
SCID hDil4-hFe | 162.0 232.8 3200 3360 253.1
SCID hDli4-hFc 225 117.0 117.0 -108.0 66.8
SCIDxhDI4 | hDI4-hFg 2880 320.0 . 352.0 4460 320.0
SCIDxhDI4 hFc 162.0 288.0 azo.0n 200.0 550.0
SCIDXhDIM hFc 162.0 2205 352.0 662:0 661.5
SCIDxhDY4 hFc 93.8 135.0 179.6 352.0 728.0
SCIDxhDIl4 | REGN421 144.0 245.0 220.0 162.0 144.0
"SCIDxhDIl4 | REGN42t | 87.5 162.0 153.0 |[. 2250 135.0
SCIDxhDI4 | REGN421 | 1440 196.0 272.0 162.0 152.5
TABLE 16
Mouse Treatment Tumor 5ize {mm®)
acip hDl4-hFe 308.0
SCID hDI4-hFe 105.Q
SCIDxhDII4 | hDI4-hFe 480.0
SCIDxhI4 hFc 9240
SCIDxhDIl4 hFc 1020.0
SCIDxhDI4 hFe 7920
SCIDxhDM | REGN421 168.0
SCIDxhD4 | REGN421 8.0
SCIDxhDIl4 | REGN421 _ 188.0




SEQUENCE LISTING
=110= Regeneron Phamaceulizals, Inc.
<120> Human Antibadies 1o Human Delta Like Ligand 4
=130= 6040A-W0

<140> To be assigned
=141> 2007-12-14

<150> 60/874 022
<151 2006-12-14

<180= B0/M16415
151> 2007-06-07

<150= BO/985,323
=1561= 2007-11-05

<160= 957
=1 70> FaslSEQ for Windows Version 4.0

=210= 1

=211= 2058

<212 ONA,

213> Homo sapiens

400> 1

atggoggeag cgleceggag cgeelelgac laggeactac Igelgetggt ggeacttiag €0
cagcagogcg cggosggote cgdeglette cagelgeage Igcagoagh catcaacgag 120
cacgacglac lggocaglgg gegdecttye gageccagct gecogactt cesgegte 180
tgccttaage acttccagge gglegleteg secggacect goaccitegg nacegtclee 240
acgocggtat tgggoaceaa clecticget glocgggacy acaglagegg cggggggcgs 300
aaccolclee aactgecett caalttcace tggocggyla oottolegel catcategaa 360
qcllggeacg cgocaggaga cgacelgegq ccagaggect lgocaccaga tgeacteate 420
agcaagalcg cealccaggg clecotaget gtgagteana aclgotatt ggalgageaa 480
accageacee leacaaggel gegolactol tacegggica tetgcagloa caactacial 540
ggagacaact gelecegeet gigcaagaag cgeaalgace aclleggeca clalglglge 500
cagecagalg geaachgte ctgeectgece ggtlgnactly gggaatatip ccaacagect 560
atetglettl coooclglea \gaacagaal ggelactgca geaagccage agaglocclc 720
lgecgeccag gelgacagaq cocagelgigh aacgaatyea teccccacaa gaclglkege 780
cacgqeacet geageactes clgocaalgt actglgaly agggetgagg aqgeclgltt 840
lglgaccaag alclcaacta clgcacccac caclcoocal goaznaalgg ggcaacglge 200
tccaacaglg gocagegsag clacacetge acetgtegon caggclacac laglglgngas 260
lglgagetan agetcagoga ololgacage aacoootyle geaatagaga caoclgtaag 1020
gaccaggagg atggetacea ctgoclglat colecogggel aclalggect goattatgaa 1080
cacagcaccl lgagelgege cgacteeeee |gettoaalg ggggeleclg cagagagege 1140
aaccagggoo ccaactalas Hglgaalgt coccceaact lcaccggele caaclgogag 1200
aagaaaglgy acaggloeac cageaacoos lglgecaacy ggggacaglo colgaaccga 1260
anlccaagec goatgtgocg ctgecgicet anattcacga geacclactg lpaactecac 1320
gteagenacl atgoccglaa cooitgegee cacggtogea cttoccalaga colagagaal 1380
gggeteatgl geacciocee lnccggehc lelggacgac getglgagat gegracalee 1440
alcgalgect gltgectegag tecelgetlc aacagggoca celgetacac cgaccletee 1500
acagacacct Hglgtgeaa clgcccitat ggotiiglon geancegolg cgagitecce 1580
qlgggetigc cgcccaactt cooclggglg goentetege logglgtgag oclggeagla 1620
ctgelgglac tgelgggeat ggtagcaglg actglacgge agalgegget tegacggeeg 1680
gacgacggca goagggaags catgascaac ttglegoact lecagaagga caacetgatt 1740
colgecaces agotlazaaa caceaaccay aagaaggage lggaaglana clgtggecty 1800
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gacaagteca aclglggeaa acagcaaaac cacacallgg actataatet ggececaggg 1860
cceclggoge gggagaceat gecaggaaay tescocaca glgacaagag ctlaggagag 1820
aaggegecac tgeggttaca caglgazaag coagagiole ggatatcage gatatgetes 1980
cecagggact coalglacea glelglglgt Hgatatcag aggagaggaa lgaalglgte 2040
atlgccacga agglatas 2058

=210~ 2
=211= 585
=212> PRT
=213= Homo sapiens
=400= 2
Met Ala Ala Ala Ser Arg Ser Ala Ser Gly Trp Ala Leu Leu Leu Leu
1 5 10 15
Val Ala Leu Trp Gin Gln Arg Ala Ala Gly Ser Gly Val Phe Gin Len
20 20 30
GIn Leu Gin Glu Phe lle Asn Glu Arg Gly Val Leu Ala Ser Gly Arg
a5 40 45

Fro Cys Glu Pro Gly Cys Arg Thr Phe Phe Arg Val Cys Leu Lys His

PhﬁeﬂGln Ala Val ‘u’al Ser Pro G?},? Pro Cys Thr Phe Gly Thr Val Ser

'?'Ia'ur Pro val Le?l.fI Gly Thr F'EEI'T 5Ser Phe Ala ‘u’al Arg Asp Asp Ser Ser

Gly Gly Glﬁ?ﬂ.rg Asn Prﬂgl?eu Gin Leu E‘fﬂ Phe Asn Phe Thr Trp Pro
a0 105 110

Gly Thr Phe Ser Leu llg lle Glu Ala Trp His Ala Pro Gly Asp Asp
115 120 125
Leu Arg Fro Glu Ala Leu Pro Pra Asp Ala Leu lle Ser Lys Uz Ala
130 125 140
lle Gln Gly Ser Leu Ala Val Gly Gin Azn Trp Leu Leu Asp Glu Gin
145 150 155 160
Thr Ser Thr Leu Thr Arg Leu Arg Tyr Ser Tyr Arg Val lle Cys Ser
165 170 175
Asp Asn Tyt Tyr Gly Asp Asn Cys Ser Arg Leu Cys Lys Lys Arg Asn
180 185 180
Asp His Phe Gly His Tyr Val Cys GIn Pro Asp Gly Asn Leu Ser Cys
195 200 205
Leu Pro Gly Trp Thr Gly Glu Tyr Cys GIn GIn Pro lle Cys Leu Ser
2710 213 220

Gly Cys His Glu Gln Asn Gly Tyr Cys Ser Lys Pro Ala Glu Cys Leu
225 230 235 240

Cys Arg Pro Gly Trp Gin Gly Arg Leu Cys Asn Glur Cys lle Pro His
245 250 255

Asn Gly Cys Arg His Gly Thr Cys Ser Thr Pra Trp Gin Gys Thr Gys
260 265 270

Asp Glu Gly Trp Gly Gly Leu Phe Cys Asp GIn Asp Leu Asn Tyr Cys
275 230 285

Thr His His Ser Pro Cys Lys Asn Gly Ala Thr Cys Ser Asn Ser Gly
290 205 300

Gin Arg Ser Tyr Thr Gys Thr Cys Arg Pro GI‘_.I' Tyr Thr Gly Val Asp
305 310 3 b 320

Cys Glu Leu Glu Leu Ser Glu Cys Asp Ser Asn Pro Cys Arg Asn Gly
325 330 335

Gly Ser Cys Lys Asp GIn Glu Asp Gly Tyr His Cys Leu Cys Pro Pra
340 345 350

Gly Tyr Tyr Gly Leu His Cys Glu His Ser Thr Leu Ser Cys Ala Asp
255 360 365

Ser Pro Cys Phe Asn Gly Gly Sar Cys Arg Glu Arg Asn Gin Gy Ala
370 375 380

Asn Tyr Ala Cys Glu Cys Pro Pro Asn Phe Thr Gly Ser Asn Cys Glu
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385 390 305 400
Lys Lys Val Asp Arg Cys Thr Ser Asn Fro Cys Ala Asn Gly Gly Gin
405

410 415
Cys Lew Asn Arg Gly Pro Ser Arg Mel Cys Arg Cys Arg Pro Gly Phe
420 425 430

Thr Gly Thr Tyr Cys Glu Leu His Val Ser Asp Cys Ala Arg Asn Pro
435 440 445
Cys Ala His Gly Gly Thr Cys His Asp Leu Glu Asn Gly Leu Met Cys
450 455 A6
Thr Cys Pro Ala Gly Phe Ser Gly Arg Arg Cys Glu Val Arg Thr Ser
465 470 475 480
lle Asp Ala Cys Ala Ser Ser Pro Cys Phe Asn Arg Ala Thr Cys Tyr
485 490 485
Thr Asp Leu Ser Thr Asp Thr Phe Val Cys Asn Cys Pro Tyr Gly Phe
500 05 510
Val Gly Ser Arg Cys Glu Phe Pro Val Gly Leu Fro Pro Ser Phe Pro
515 520 525
Trp Val Ala Val Ser Leu Gly Val Gly Leu Ala val Leu Leu Val Leu
530 935 540
Leu Giy Mel Val Ala Val Ala Val Arg GIn Leu Arg Leu Arg Arg Fro
545 550 5585 560
Asp Asp Gly Ser Arg Glu Ala Met Asn Asn Leu Ser Asp Phe Gin Lys
585 a7l 575
Asp Asn Leu llg Pro Ala Ala Gin Leu Lys Asn Thr Asn Gin Lys Lys
580 585 580
Glu Leu Gl Val Asp Cys Gly Leu Asp Lys Ser Asn Cys Gly Lys Gin
595 G600 605
Gin Asn His Thr Leu Asp Tyr Asn Leu Ala Pro Gly Pro Leu Gly Arg
810 615 620
Gly Thr Mal Pro Gly Lys Phe Pro His Ser Asp Lys Ser Leu Gly Glu

5625 630 B35 g40
Lys Ala Pro Leu Arg Leu His Ser Glu Lys Pro Glu Cys Arg lle Ser
645 250 G655
Ala lle Cys Ser Pro Arg Asp Ser Met Tyr Gin Ser Val Cys Leu e
560 665 670
Ser Glu Glu Arg Ash Glu Cys Val He Ala Thr Glu Val
675 580 585
=210 3
«211= 358
=212> DNA

<21 3= Arificial Sequence

<220
<Z23= Synlhelic

=400 3

gagaglgcasc igglggagls l9ggagagac ttgatccaas cioggggaolc colgagactc 60
teclglgeag ceoletggatl cacctifagl acctallgga tgaactgggt ccaccaggel 120
ccaggeaagg ggelaganla golagecaac alasaccaag atggaagloa gaaalactar 120
glggaclelg lgaagggecg aatcaccals locagagaca acgocaagaa clcaclgtat 240
clgcaaalga acagcclgag aglegaggac acggetgtal allaclglge gagazaalag 300
aacaactgga acccggagga gaactggoge cagggaaces iggtcacegt cleclcag 348

=210 4

=211+ 118

=212> PRT

<213> Artificial Sequence

<220=

£



=223= Synthelic

<400 4
Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr
20 23 30
Trp Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Asn e Asn Gin Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Wal
50 55 &0
Lys Gly Arg lle Thrlle Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 VD 75 g0
Leu Gin Met Asn Ser Leu Arg Val Glu Asp Thr Ala Val Tyr Tyr Cys
85 a0 85
Ala Arg Lys Trp Asn Asn Trp Asn Pro Glu Glu Asn Trp Gly (3In Gly
100 105 110
Thr Leuw Val Thr Val Ser Ser
113

=210= 5

<211= 24

=212= DNA,

=213= Arificial Sequence

220>
<223= Synlhetic

400> 5
ggattcacet Haglaccla Hog 24

=210= G

=211= 8

212> PRT

<213 Artificial Sequence

220>
<223 Synthehc

<400> &
Gly Fhe Thr Phe Ser Thr Tyr Trp
i 5

<2107

=211=> 24

23 DNA

=213> Arlificial Sequence

<220
=<223> Synthetic

=400 7
ataaacraag atggaagtga gaaa 24

<210> 8

=211= 8

«212= PRT

=213> Artificial Sequence

37



<220>
223> Synthelic

<400= 8
llz Asn Gin Asp Gly Ser Glu Lys
1 5

<210=9

211> 35

<212> ONA

<213> Artificial Sequence

<220>
<223> Synthelic

=4(0> 9
grgagazaal ggaacaacty ¢aaccoqoag gagaac s

210> 10

<211> 12

<212> PRT

<213 Arlificial Sequence

=220
<223> Synthelic

=400 10
Ala Arg Lys Trp Asn Asn Trp Asn Pro Glu Glu Asn
1 5 10

=210 14

=211> 337

=212= DNA

<213= Arificial Sequance

=220
<223 Synlhelic

=400= 14

gatatigtoa tgaclsagte tecaclcleos clgooeglea sooctggaga gecggcclec 60
atctcctgea aatctaglca gagettecty calaalaglg galacaactt tttgoatigg 120
lacstgeaga agocagagea glolecasaa cicctgalel attlocg e laaleggace 120
fccgggotes ctgacagglt caglggeagl ggalcagnca cagattiac aclgaagate 240
aga=agagtgg aggctygagga laiiggoall tatlaclgea tgcaagetct acacactocl 200

tacactiity goccangggac caaggtggag alcaaac 337
210> 12

<211= 112

<212= PRT

<213= Arificial Sequence

<220>

=223> Synihetic

=400~ 12

Asp lle val Met Thr Gin Ser Pra Leu Ser Leu Pro Val Thr Pro Giy
1 L] 10 15

Glu Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Ser Leu Leu His Asn

20 25 30

25



Ser Gly Tyr Asn Phe Leu Asp Trp Tyr Leu Gin Lys Pro G-Iy-élh Ser
35 40 45

Pro Gin Leu Leu lle Tyr Leu Arg Ser Asn Arg Ala Ser Gly Val Pro
a0 85 &0

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lla
B5 K. 75 80
Arg Arg Val Glu Ala Glu Asp Val Gly lle Tyr Tyr Cys Met Gin Ala
85 o0 85
Leu His Tir Pro Tyr Thr Phe Gly Gln Gly Thr Lys Yal Glu lle Lys
100 105 110

<210= 13

=211= 33

<212= DNA

<213= Artificial Sequence

=220=
<223= Synlhelic

=400 13
cagagcclce lgeataalag lggatacaac it 33

=210= 14

=211= 11

=212= PRT

=213 Arificial Sequence

=220
=223> Synlhetic

=400 14
Gln Ser Leu Leu His Asn Ser Gly Tyr Asn Phe
! 5 10

=210 15

=211=9

<212= OMA

<213 Artificial Sequence

<220
«223> Bynlhetc

=400> 15
Ugcgtict 0

=210= 16

<211=3

<212= PRT

<213= Arlilicial Sequence

w230=
=223> Synthetic

=A00= 16

Leu Arg Ser
1

<210= 17

*9



<211= 37
=212= DNA
=213= Arlilicial Sequence

=220>
«223> Synlhelic

=400= 17
algcaagele lacacacleo tacact 27

=210 13

=211*9

2212 PRT

<213> Arificial Sequence

= 220>
<223> Synlhelic

<400 18
el Gln Ala Leu His Thr Pro Tyr Thr
1 b

=Z210= 18

=211= 376

=212= ONA

=213> Arlificial Seguence

=220=
223> Synthetic

=400= 18

9aggtgcagc tgglggagte \gggggagge Rgglecage ctgggagate celgagacte 60
leclglglag colelggal cacettiagl agetatigga tgacctgogt cogesagget 120
ccagggaagg gactggaaty ggiggecaac ataaascaay alggsaglga gazalaclat 180
glggacicty lgaagggeegy attcacegle lccagagaca acgecaagaa cicaglglat 240
ctgcaaalga geagecigag agecgaggac acggelgtgl allactglge gagagaligg 300
aactalggee cogatiacla claclaccac gglttggacy tr:tggggcca agggaccacg JE0
gloaccglel cohoag

=210 20

<211= 125

=2M2= PRT

=213> Arlificial Sequence

<220=
=223> Synlhelic

<400 20

G1Iu Val GrnELeu Wal Gluﬁ]er Gly Gly Gly Leu val Gin Pro Gly Gly
15

Ser Leu Arg Leu Ser Cys Val Ala Ser Gly Phe Thr Phe Ser Ser Tyr

20 25 30
Trp ['-.;g_l Thr Trp Valéﬂ.rg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
2 45
Ala Asn llz Lys Gin Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Wal
50 55 G0

Lys Gly Arg Phe Thr Val Ser Arg Asp Asn Ala Lys Asn Ser Val Tyr

65 70 75 =14,

Leu Gin Méeé Ser Ser Le; é\rg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85

4o



Ala Arg Asp Trp Asn Tyr Gly Pro Asp Tyr Tyr Tyr Tyr His Gly L2u

100 103 110
Asp Wal Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser
115 120 125

=210= 21

=211 24

=212= DNA

<213= Arificial Sequence

<220
<223= Synthelic

=400= 21
ggaticacel taglagcia itgg 24

=210= 22

<211=8

=212= PRT

=213= Arlilicial Sequence

<220
223> Synlhetic

<400 22
Gly Phe Thr Phe Ser Ser Tyr Trp
1 5

«210= 23

<211= 24

=212= DNA

=213= Adificial Sequence

<220
223> Synlhelic

<A00= 23
alzaaacaan alggasglga gaaz 24

=210= 24

<211=8

=212= PRT

=213= Artificial Sequence

=220
<223= Synthelic

=400 24
lle Lys Gin Asp Gly Ser Glu Lys
1 5

<210= 25

<211= 54

<212> DNA

<213> Arlificial Sequence

=230=
<223> Synlhelic
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<400 25
gcnagagatl ggaactatgg ceecgatiac taclaclace acggtttgga cgle 54

<210 26

=211= 18

=212~ PRT

<213> Artificial Sequence

<220
«223> Synthelic

=400> 26

Ala Arg Asp Trp Asn Tyr Gly Pro Asp Tyr Tyr Tyr Tyr His Gly Leu
1 5 10 15

Asp Val

<210= 27

<211 322

«212> DNA

=213> Adlilicial Seguence

=220
=223> Synihelic

<400= 27

gacctecaga lgacecaole locgloolos clglatglat clglaggaga cagagicacc B0
alcactigos gggcaagica goocatiaga aalgattlag gotgglitea goagaaacca 120
qngaaagees claagegeet gatetalocl acalecagh geaaaglgy ggleccatea 180
aggtlcageq acaglggalc lgggacagas teactelca caalcagoag colgokgect 240
gaagatttty caactlatta clglclacag cataatacit accegtacac tittiggocag 300

gggaccaage lgdagalcaa ac 322

=210=> 28

<211= 107

=212= PRT

=213> Arificial Sequence

<220~

«223> Synthelic

=400= 28

Asp Leu Gin Mel Thr Gin Ser Pro Ser Ser Leu Ser Val Ser Vai Gly
1 L] 10 15

Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gln Gly lle Arg Asn Asp

20 25 20

Leu Gly Trp Phe Gin Gln Lys Pro Gly Lys Ala Pro Lys Arg Leu lla
35 40 45
Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Giy
a0 55 80

Ser Gly Ser Gly Thr Giu Phe Thr Leu Thr le Ser Ser Leu Leu Pro
64 70 75 a0

3y Asp Phe Ala Thr Tyr Tyr Cys Leu GIn His Asn Thr Tyr Pro Tyr

85 a0 85
Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys
100 105

=210= 29



<211= 13
<212> DNA,
=213= Adificial Sequence

=220
223> Synthelic

=400= 29
cagggcatiz gaaazlgal

=210= 30

<211= 8

=212= PRT

<213~ Artificial Sequence

=220
<223 Synthelic

<400 A0
Gin Gly lle Arg Asn Asp
1 ]

=210 31

<211= 9

212> ONA

<213= Artificial Sequence

=220=
=223= Synlhelic

<400 31
gclgcalce

=210= 32

211> 3

<312> PRT

=213 Arificial Sequence

<220
<223~ Synthetic

«<400= 32
Ala Ala Ser
1

<210= 33

“211= 27

212> DA

<213= Arlificial Sequence

<2205
<223> Synthetic

<4D0= 23
ctacageata alacilacco gtacact

<210~ 34
<211=9
«212> PRT

18

27
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=213= Arlilicial Sequence

=220
=223> Synthelic

=400= 34
Leu GIn His Asn Thr Tyr Pro Tyr Thr
1 5

<240= 35

=211= 361

=212> DNA

213> Arilicial Sequence

<220
<223> Synthetic

=400 35

caggggeagt tgglggaole lgggggagge glgatccage clgggaggte celgagacle €0
\cclglgaan calctggall cagttteaga agllatggea lacaciggal cogoeagget 120
ccagocaqgg gaclggaalg gatggeaglt atttggtacyg atgacanl=a gacataclat 180
acagagtceq tgacggneeg atticaceale locagagaca aftecaagaa cacgelatal 240
clycaaatga acagecloag agecgaggac acggoight atactglge gagegattt 300
teaglocctg coacgatect igacaaclgg ggecagogaa coclaglole cgletectea 380
g 351

=210= 35

22171= 120

212> PRT

=213> Arliicial Sequence

Egrielyi
323> Synlhelic

=400= 35
Gin Gly GIn Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Glu Ala Ser Gly Phe Ser Phe Arg Ser Tyr
20 25 a0
Gly Met His Trp Val Arg Gin Ala Pro Gly Arg Gly Leu Glu Trp Met
35 40 45
Alz val lle Trp Tyr Asp Gly Ser Lys Thr Tyr Tyr Thr Glu Ser Val
a0 a5 60
Thr Gly Arg Phe Thr ll2 Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 To 80
Leu GIn Mel Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

85 80 95

Ala Ser Gly Phe Ser val Pro Ala Thr lle Leu Asp Asn Trp Gly Gin

100 105 110
Gly Thr Leu Val Ser Val Ser Ser

115 120

<210= 37
211> 24
=212> DNA

<213~ Arificial Sequence

=220
<223> Synlhelic
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=400= 37
ggattcagtt tcagaagta tgge

<210= 36

<211= 3

<212= PRT

<213= Artificial Sequence

220>
<223> Synihetic

=400 38
Gly Phe Ser Phe Arg Ser Tyr Gly
1 5

=210= 38

=211 24

212> DNA

<213> Adificial Sequence

<A M-
<223> Synlhelic

<400 39
attigglacg alggcagiaa gaca

=210= 49

<211= 8§

<212> PRT

213> Artificial Sequence

<220
<223> Bynthetic

=400= 40
lle Trp Tyr Asp Gly Ser Lys Thr
1 5

<210 41

=371 29

<212> DNA

<213> Arliflicial Sequence

<220
223> Synthelic

=400 41
gcgagoggit ticaglgee 1gccacgats cligacaas

<210= 42

=211= 13

=2Z2= PRT

=212= Arificial Sequence

<220
<225 Synlhetic

=<400=- 42

24

24

34

45



Ala Ser Gly Phe Ser Val Pro Ala Thr lle Leu Asp Asn
1 5 10

<210= 43

=211= 322

212> DMNA

=213= Artificial Sequence

w220
<223 Synthelic

=400= 43

gacalccaga tgacccaglo lecatcotes clgictacal clglaggaga cagagleace G0
alcactigee gageaaglca ggncattaga aalgattiag getggillca geagaaacca 120
gggazagcoc claacegect galctalgga goalccaght lggsaggtgg ggteccalea 130
aggticagea goantggatc lgggacagat tieactelca caatcageag celgcagera 240
gaagatittg caacttatla ctglclacag calaaticit acccalagac gtlicggecaa 200

gggaccaagqg tggaaalcaa ac 322

<210> 44

=211= 107

212> PRT

=213= Ardilicial Sequence

<220

<323> Synlhetic

<400 44

Asp lle Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin Gly lle Arg Asn Asp

20 25 30
Leu Gy Trp Phe Gln Gin Lys Pro Gly Lys Ala Fro Asn Arg Leu lle
3a A0 45
Tyr Gly Ala Ser Ser Leu Glu Gly Gly Val Pro Ser Arg Phe Ser Gly
L a5 a0
Ser Gly Ser Gly Thr Asp Phe Thr Leo Thr Ne Ser Ser Leu GIn Pro
65 70 75 a0
Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Asn Ser Tyr Fro Trp
85 a0 85
Thr Phe Gly Gin Gly Thr Lys Wal Glu e Lys
100 106

=210 45

=211= 18

<212> DNA

«213> Arificial Sequence

=220=
<233 Gynlhatic

=400 45
cagggecatta gaaatgat 18

<210= 45

=211=>6

=212= PRT

<213= prificial Sequence

%6



<220
=223> Synlhelic

<400 46
Gin Gly lle Arg Asn Asp
1 5

210> 47

=211 9

=212> DNA

<213 Arificial Sequence

=220=
=223= Synlhelic

=400 47
ggagcalec

=210 43

=211 3

212> PRT

=213> Arlificial Sequence

=220
=323> Synthelic

<400 48
Gly Ala Ser
1

<210> 49

<211= 27

<22> DNA

213> Arificial Sequence

<220
=230 Synlhelic

<400 49
clacageala alictiacee glggaco

=210 50

<211= 9

=212 PRT

=213= Artificial Sequence

=220
<223> Synlhetic

<400> 50

Lew Gin His Asn Ser Tyr Pro Trp Thr

1 o

=210= 51

=211= 1G7

<212= DNA

=213> Arificial Sequence

27
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220>
223> Synlhelic

=4 (0= 51

cagglgeage 9oigaaglc lsggggagge glaglccage ciggaaggle colgagacts 60
teetgtgeaq cgtelggatt cacclicagl ageolalggea tpeactgggl cogocagget 120
ccaggcasgg gactggantg aglggeaghl alatgglalg alggaaatas taaataclal 180
atagactccqg \gaagggecg atlcaccate lecagagaca attccaagaa cacgelgtat 240
cigcaaalga acageclgag agccgaggsc acggctglgt attactatoc gagagaccat 300
ggalalaolg golacgaggy atacttegat clefggaoce glogeacost gateactyle 360
tectoag 267

210> 52

=217> 122

<212= PRT

=213= Arbificial Sequence

<220
<223> Synthetbic

<400 52
Gin Val Gin Leu val Glu Ser Gly Gly Gly Wal val Gin Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Gly Mel His Trp val Arg Gln Ala Pro Gly Lys Gly Leu Slu Trp Val
35 40 45
Ala Val lle Trp Tyr Asp Gly Asn Asn Lys Tyr Tyr lle Asp Ser Val
a0 55 G0
Lys Gly Arg Phe Thrlle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65

Fiy ¥h Ap
Leu Gin Mel Asn Ser Leu Arg Al Glu Asp Thr Ala Val Tyr Tyr Cys
as a0 a5

Alza Arg Asp Arg Gly Tyr Ser Gly Tyr Giu Gly Tyr Phe Asp Leu Trp

100 105 110
Gly Arg Gly Thr Leu Val Thr Val Ser Ser

115 120

<210= 53
<211 24
<212> ONA
213> Adificial Sequence
2220
<223> Synlhelic
=400 53
gaaltcacct lcagtageta lgge 24
<210 54
<211=> 8
=212= PRT
=213 Arificial Sequence
<320
<223~ Synlhetic
=400 54
Gly Phe Thr Phe Ser Ser Tyr Gly
1 5
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<210= 55

<211= 24

<212> DNA

=213~ Arlificial Sequence

=220
«223> Synthetic

<400> 55
atatgylatg atggaaalaa lzaa 24

<210= 56

=211= 38

<212= PRT

=213~ Arificial Sequence

<220
=223 Synlhetic

400> 56
lle Trp Tyr Asp Gly Asn Asn Lys
1 D

<210= &7

=211> 45

=212> DMNA,

<213> Aflilicial Sequence

=220>
<Z223> Bynthelic

<400= 57
gcgagagace glggatalag tggelacgag goataclteg atete 45

=210= 58

<211= 15

=212= PRT

213> Arificial Sequence

<220
=223 Synlhelic

400> 58
Ala Arg Asp Arg Gly Tyr Ser Gly Tyr Glu Gly Tyr Phe Asp Leu
1 5 10 15

<210 59

=<211= 337

<212=> ONA

<Z13= Artificial Sequence

=220
=223> Synthetic

=4(0= 58

gacategtga lgaceeagls lccagacloe ctooctglgt cletgggcga gagggocace 60
ctcaactgla aglecageea gagigtitta tacagotcca acaalaagaa clacliaget 120

1



tpataccage agaaaccagg acageelest asgetgetea tilaclggac alclaccegg 180
gaalecgggqg lecctgaceg aficagtnge agoggatcly ggacagattt cacteteace 240
alcagcager tgraggetga agalgtggea gtilaitict glcageaata Hatactact 300

tngacgltcny gecaagogac caagglggaa alcagac 337
<2710= 60
211> 112
=212 PRT
=213> Arlificial Sequence
2230
=223= Synlhelic
<A00> G0
Asp lle Yal Mel Thr GIn Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15
Glu Arg Ala Thr Leu Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 20
Ser Asn Asn Lys Asn Tyr Leo Ala Trp Tyr Gin Gin Lys Pro Gly Gln
a5 43 45

Fro Pro Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 G0

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

63 7Q 75 a0

lle Ser Ser Leu Gin Ala iU Asp Val Ala Val Tyr Phe Cys Gin Gin

85 a0 85

Tyr Tyr Thr Thr Trp Thr Phe Gly Gin Gly Thr Lys Val Gl ll2 Lys

100 105 110

=210= &1

<211= 36

=212= DNA

<213> Artificial Sequence

<220=
=223= Synthelic

=A00> 61
cagaqlgil talacageic caacaataag sactac 3B

=210> 62

<211 12

<212> FRT

<213 Arifictal Sequence

=220~
<223> Synlhelic

=400 52
3In Ser Val Leu Tyr Ser Ser Asn Asn Lys Asn Tyr
1 5 10

=210= 63

=21i=9

=212> ONA

<213 Arificial Sequence

220=
<223 Synlhelic

5D



<400 &3
tgggcalet 9

=210= 64

=211=3

=M12= PRT

<213= Arificial Sequence

<320
<223> Synlhelic

<400~ 64
Trp Ala Ser
1

=210= G5

=211 24

=212 DNA,

<213> Astificial Sequence

<220
<223> Synlhetic

=4010> 55
cagcaatatt atactactty gacy 24

210> 66

<211+ 3

«<212> PRT

<213> Arilicial Sequence

<220=
<223= Synthetic

=400 B
GIn GIn Tye Tyr Thr Thr Trp Thr
1 5

“210= 67

=211> 385

212> DNA

=<213= Arificial Sequence

=220
=223 Synthetic

=400= &7

cagglgeagl lgglggaglc lgggagagge gtggiccage ctgggagglc cotgagacte 60
teclgtgeag celclgeale cacclicagt aggeoalgges tgcactggot cogecagget 120
ccaggoaagq gaclggaglg aglggeagtt atateataly alggasalaa lzaatactat 180
gtagactceg tgaagggecs aticaccale lecagagacs altccasgaa cacgetglat 240
ctocaaalga atagectgag aacigacgac acggelglyt attattgtte gasagagta 300
gtagglatta ctgganacet gotetaclas tactaclacy gaalggacgt clagggocaa 3560
gggaccancgg leaccgletc choag 385

=210> 68
<211= 128
<212 PRT

5



<213> Arlilicial Sequence

<220

<223> Synlhelic

<400 68

Gln Val GIn Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Ala Ser Thr Phe Ser Arg His

20 25 30

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val

a5 40 45

Ala val lle Ser Tyr Asp Gly Asn Asn Lys Tyr Tyr Val Asp Ser Val
50 as &0

Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn The Leu Tyr

65 TG 75 ag

Leu Gin Met Asn Ser Leu Arg Thr Asp Asp Thr Ala Val Tyr Tyr Cys

a5 a0 85

Ser Lys Glu Leu Val Gly lle Thr Gly Asn Lew Val Tyr Tyr Tyr Tyr
100 105 110

Tyr Gly Met Asp val Trp Gly Gin Gly Thr Thr Wai Thr Val Ser Ser

115 120 125

<2069

<2117 24

<212= DNA

=213 Arulicial Sequence

w220
«=223> Synthelic

<400> 6%
gealceacct teagtaggea fqoge 24

=210=70

<2{1=8

=212= PRT

=213= Arlilicia] Sequence

=220=
<223> Synlheliz

<400 70
Ala Ser Thr Phe Ser Arg His Gly
1 )

=210= 71

21> 24

=212> ONA

<213> Artilcial Sequence

<220
<223= Synlhelc

<A00> 71
atatcalatg atggaaalaa laaa 24

=210 72
<211>8B



<212= PRT
=213~ Arlilicial Sequence

<220
=223> Synthetic

=400~ 72
lle Ser Tyr Asp Gly Asn Asn Lys
1 5

<290- 73

=211= B3

<212 DMNA

=213> Aflilicial Sequence

=220
223> Synthelic

=400= 73
{cgaaagagl taglagglal taclggaaac ctggtetact aclactacla cggaalggac 50
gle 63

=210= 74

<2911= 21

=212= FRT

<213= Artihicial Sequence

=220=
<223= Synthetic

400> 74
Ser Lys Glu Leu Val Gly lle Thr Gly Asn Leu Val Tyr Tyr Tyr Tyr
1 ] 10 15
Tyr Gly Mel Asp Val
20

=210 75

211> 325

<212> DNA

=213> Adificial Sequence

=220
=223> Bynlhetic

=400 75

gaaaltgigl lgacgcagtc lecaggeace clglelitgl clecagggga aagagecace 60
clcleoclgca gggecagica gactattaac ageageiacl taggetggla coancagaaa 120
cctgaceagg cteccagacl eotealelat gatgeateca acagggeeac tggealccea 180
gacagttica gtggeaglag glelgggaca gactteaclc toaccatcag cagactggag 240
cclgaagalt Hgcaglgla lactgicas caltalzaca aclcacctta cacltligge 300
caggggacca agetggagat caaac 325

=210= 76

=211 108

=212= PRT

=213 Arlificial Sequence

=220
=223> Synlhetic

X



=400> 76
Glu le Val Leu Thr Gin S5er Pro Gly Thr Leu Ser Leu Ser Pra Gly
1 5 10 15
Glu Arg Ala Thi Leu Ser Cys Arg Ala Ser GIn Thr |le Asn Ser Ser
20 25 30
Tyr Leu Gly Trp Tyr Gln Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu
35 40 45
lle Tyr Gly Ala Ser Asn Arg Ala Thr Gly lle Pro Asp Ser Fhe Ser
50 55 &a
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr le Ser Arg Leu Glu
65 70 a5 a0
Pro Glu Asp Phe Ala Val Tyr Tyr Cys GlIn His Tyr Asn Asn Ser Pro
B5 20 o5
Tyr Thr Phe Gly GIn Gly Thr Lys Leu Glu lle Lys
100 105

<210> 77

<211= 21

=212=> DNA

<213> Arlificial Sequence

<220=
<223= Synthelic

<A00= 77
cagactalta acagoagota © 21

=210= 70

=21=7

<212= PRT

<213> Arificial Sequence

<220=
=223= Synlhelic

=400 7A
Gin Thr lle Asn Ser Ser Tyr
1 5

<210= 79

211> 4

=212= DNA

<213= Arificial Sequence

=22k
<223> Synthelic

<400> 79
ggtacatee ’ g

«210= 80

211> 3

<212= PRT

=213= Artificial Sequence

<220
<223= Synlhelic

54



<400 B0
Gly Ala Ser
1

=210= 81

<211= 27

=22= ONA

=213 Artilicial Sequence

<220
=223> Synthelic

=400> A1
caacatlata acaaclcace lfacact 27

=20> 82

211> 8

=212= PRT

=213= Arilicial Sequence

=220
<Z223> Synthelic

=400=> 82
GIn His Tyr Asn Asn Sex Pro Tyr Thr
1 5

<210= 83

<211= 361

=212 ONA

<213= Aificial Sequence

=220
=223> Synlhetic

=400= B3

cagglgcage graggagte gggcceagga cigglgaage cllcacagac colgtooote 60
acctgeacty totelgglog clecalaage aglggtnalt actactygag clggalcege 120
cactacceag ggaagggecl ggaglggatt ggclacyles allacaglgg gaacacccas 180
lacaalacgl cocicaagag gegacttace atalcaalag acacglctaa gagecaalls 240
lecclggatc tgagetelgt gactgecgeg gacacggecg Igtaltacty tyegagages 00
coocglggat accattactt lgectaclgg goccaggaeas ceclggleac cgloleclca 350

g 361

=210 B4

=2711> 120

<212 PRT

<213= Arlilicial Sequence

=220
=<223= Synthetic

=400~ 84
?In Wal G]nﬁLeu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser llz Ser Ser Gly
20 25 30
Gly Tyr Tyr Trp Ser Trp lle Arg His Tyr Pro Gly Lys Gly Leu Glu
35 40 45

55



Trp e Gly Tyr Wal His Tyr Ser Gly Asn Thr His Tyr Asn Thr Ser
a0 55 B0
Leu Lys Arg Arg Leu Thr lle Ser lle Asp Thr Ser Lys Ser GIn Phe
65 70 75 80
Ser Leu Asp Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 a0 85
Cys Ala Arg Ala Pro Arg Gly Tyr His Tyr Phe Ala Tyr Trp Gly Gin
1d0 105 110
Gly Thr Leu ¥Va| Thr Val Ser Ser
115 120

=210= B5

=211= 30

<212> DNA

=213> Ariificial Sequence

<220
223> Synthelic

<400= 85
gotggelesa taageagtao tagtiaclac 30

=210= 86

<211 10

=212= PRT

=213> Arificial Sequence

<220=
=223= SQynthelic

=400= 86
Gly Gly Ser lle Ser Sar Gly Gly Tyr Tyr
1 5 10

=210= 87

<211= 21

=212= ONA,

<213> Adilicial Sequence

<220=
=223= Synthetic -

<400= 87
gtecattaca glgggaacac © 21

=210 88

<211=7

<212= PRT

=213> Arlilicial Sequence

=220
=223= Synlhetic

<400= B8
Wal His Tyr Ser Gly Asn Thr
1 )

<210 89

54



<211= 36
«212= DNA
=213~ Arificlal Sequence

=220
< 223> Synlhalic

=400 85
gogagagece cocglggala coatlacttt goctac 36

<210= 90

<211= 12

212> PRT

=213> Artificial Sequence

=220>
223> Synihebc

<400= 90
Ala Arg Ala Pro Arg Gly Tyr His Tyr Phe Ala Tyr
1 H 10

<210= 91

=211= 325

=212= DNA

=213> Arlilicfal Sequence

<220
223> Synthetic

=400> 91

gaaatliggal tgacgeagic tecaggoace clgtcttlot clecagggga sagagesacc 60
ctetestgca gagecantca gaglatage ageagglact tagecingta coagoagaaa 120
colggocagg ctooccaggct colcalctt gotgoateca goagggocac lggealacea 180
gacaggfiea glggeagiag atetgggaca gacticactc leaccalcay cagactygag 240
colgaagatt llocagtata Haclgtcag caglatogla goleaceget cacttlegge 300
quagugacea agglggagal caaac 325

<210= 92

<Z211= 108

<212= PRT

<21 3> Arifcial Sequence

<220=

=223= Synihelic

<400 92

Glu lle Gly Leu Thr GIn Ser Pra Gly Thr Leu Ser Leu Ser Pro Gly

1 8 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser lle Ser Ser Arg

20 25 30

Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Fro Arg Leu Leu

35 40 45

llz Phe Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
a0 55 &0

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
65 70 75 ad
Fro Gl Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Ser Ser Fro

A5 80 95
5%

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys



100 105

<210> 93

=211= 21

<212> DNA

=213> Arlificial Sequence

<220
<223> Synlhelic

=A00=> 93
cagagtatla gcageaggta ©

=210> 94

=211=7

<212= PRT

<213= Artificial Sequence

220>
<223 Synthetic

=A00= 54
3ln Ser lle Ser Sar Arg Tyr
1 5

=210- 95

<211= 9

=212> DNA

=213= Adilicial Sequence

<220~
<223> Synlhelic

<4{0=- 85
ggtgcatce

=210= 85

=211> 3

<212> PFRT

=213= Arificial Sequence

220
«223= Synlhelic

=400 96
Gly Ala Ser
1

=210= 497

<211= 27

=212= ONA

=213= Artihicial Sequence

=2 M)
223> Synlhedic

=400 97
cagcaglalg glageleace geleact

21

27

58



=210~ 98

=211+ 9

=212= PRT

213> Arlificizl Seguence

=220=
«223> Synthelic

=400= 98
Gin Gin Tyr Gly Ser Ser Pra Leu Thr
1 a

=210>= 99

<211= 361

212> DNA

<213=> Artificial Sequence

<220
=223= Synlhelic

=400=> 89

cagglgcage [gcagoagle gggcceagya clgglgaage clicacagac cotgteccte 60
acctgeaclg lelelagtgg ctecaleage agtagtgght actaclggag ttggatcege 120
cagcacceag ggaagagect goaglggalt gggtacgtes atlacaglgg gaacacccac 180
lacagceegt cocleaagag legacltace alaleagty acacglelaa gasccaglic 240
Iccclgaage tgagetetgt gaclgocgeg gacacggecog Igtallacty lgegagagos 300
cececglggat accattactt Igectaclgy ggecaggyaa sootggleac cgtoloclea 360

g 261

<210 100

=211= 120

<212 PRT

<213> Arlificial Sequence

el i
<273> Syntheific

=400= 100
G1In Wal GinﬁLeu Gin Glu1ger Gly Pro Gly Leu Val Lys Pro Ser Gln
13
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser e Ser Ser Ser
20 25 30
Gly Tyr Tyr Trp Ser Trp lle Arg Gin His Pro Gly Lys Gly Leu Glu
35 40 45

Trp lle Gly Tyr Val His Tyr Ser Gly Asn Thr His Tyr Ser Pro Ser
a0 55 G0
Leu Lys Ser Arg Led Thr lle Ser Val Asp Thr Ser Lys Asn Gln Phe

B3 70 75 a0
Ser Leu Lys Leu Ser Ser Val Thr Alz Ala Asp Thr Ala Val Tyr Tyr
a5 a0 a5
Cys Ala Arg Ala Pro Arg Gly Tyr His Tyr Phe Ala Tyr Trp Gly Gin
100 105 110
Gly Thr Leu Yal Thr Val Ser Ser
115 120
<210= 101
211> 30
=212= DNA

51



=213= Arilicial Sequence

<220
<223+ Synthelic

=400 101
oalgaclcea tcageagtayg lggtiaclac

<210 102

<211> 10

<212= PRT

<213= Adilicial Sequence

=2 20>
223> Synthetic

<400= 102
Gly Gly Ser lle Ser Ser Ser Gly Tyr Tyr
1 5 10

<210 103

<211= 21

<212> DNA

=213 Arificial Sequence

=220
<223 Synlhelic

<400> 103
glccalktaca gtdggaacac ¢

<210= 104

2117

=212= PRT

=213> Artilictal Sequence

w220
<223> Synihelic

=400> 104
Wal His Tyr Ser Gly Asa Thr
1 5

=210> 105

<391= 36

212> DNA

<213~ Arlificial Sequence

=220
«223> Synlhelig

<400= 105
gcgagagoce cocglggala ccaltacttt goclac

=210 106

<211= 12

<212= PRT

«213> Arilicial Sequence

21

%,

30

36



=220
<223 Synlnetic

<400 106
Ala Arg Ala Pro Arg Gly Tyr His Tyr Fhe Ala Tyr
1 5 10

<210 107

=214= 325

=212> DNA

=<213> Anificial Sequence

=220=
=223= Synthelic

=400 107

zaaaitgigl lgacacagle tecaggcace ctgletitol clccagggga gagagocace 60
cleleclgea gogesagtca gaglatage ageagetact tagoctgnta ccageagaas 120
cclogecagg cicccagaet colcalottl galgeatoca goagagocac iggealecea 180
gacagyttca glggeaglygg gletgggeca gacticacic lcaccattag gagactggag 240
cclgaagatlt Hocggtgta ttaclgicag caatalggta gleaceget cactticgge 300

ogagggacca agglggagat caaas 325
=210> 108
<211= 108
=212=> PRT
=213> Adificial Seguence
=220
<223> Synthelic
=A00> 108
Lys ll= Val Leu Thr Gln Ser Pro Gly The Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser ll2 Ser Ser Ser
20 25 30
Tyr Leu Ala Trp Ty GIn Gin Lys Pro Gly GIn Ala Pro Arg Leu Leu
a5 40 45

llz Phe Gly Ala Ser Ser Arg Ala Thr Gly e Pro Asp Arg Phe Ser
50 ah 60

Gly Ser Gly Ser Gly Pro Asp Phe Thr Leu Thrile Arg Arg Leu Glu

65 KL I a0
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Ser Ser Pra
B85 a0 o5
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu |le Lys
140 105
=210= 108
<211 21
=212> DNA
213> Arlificial Sequence
=320
=223 Synthetlic
<400= 109
cagagtalta goageagola © 24
<210> 110

¢



<2117
=212=> PRT
=213> Arilicial Sequence

<220=
223> Synthelic

=400> 110
3In Ser lle Ser Ser Ser Tyr
1 5

=210= 111

<211=9

=2712> DNA

<213= Arlificial Sequence

230>
=223> Synlhelic

=A00> 111
gatgcaler

<210= 112

<211= 3

212> PRT

=213> Artificial Sequenca

<220
=223 Synlhetic

<400> 112
Gly Ala Ser
1

=210= 113

w21 27

=292 DA

<213~ Arilicial Sequence

<220>
<223> Synihelic

<400= 113
cagcaglaty glagiicace goteact

=210= 114

“211= 9

<212= PRT

=213> Arificial Sequence

=220=
<22 3> Synlhelic

<400> 114

GlIn Gin Tyr Gly Ser Ser Pro Leu Thr
1

5

=210> 115

27

62



=211~ 358
<212= DNA
<213= Adificial Sequence

=2 2=
<223 Synlhelic

=400> 115

caggticagl tgglgsagie tggagolgag olgaagaages ctggageclc aglgasgglc 60
tectqeaagy citetggita cacctitice accetalggla icagctnggt gegacagges 120
cclggacaag ggcligaglg gatgggalgg atcagegell acgacaataa cgoggactal 180
geacagaact tecaggotag aglcacealg accacagacs calccacgas cacagectas 240
alggagelga ggageclgag atclgacgac acggecglgt attaclgloe gaggtalage 300
tggaacttic aciggticga cooclgggyge cagggaacee galcacegl etecleag 358

<210= 118

<214= 119

<212> FRT

<213> Arlificial Sequence

<220

<223= Synlhelic

<40 116

Gin Val Gln Leu Val Gin Ser Gly Ala Glu Wal Lys Lys Pro Gly Ala

1 5 10 15

SerVal Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Thr Tyr

20 25 an

Gly Ile Ser Trp Wal Arg Gin Ala Pro Gly Gln Gly Leu Glu Trp Met

33 40 45

a0 a5
Gin Ala Arg Val Thr Mel Thr Thr Asp Thr Ser Thr Thr Thr Ala Tyr

Gly Trp lle Ser Ala Tyr Asp Asn Asn Ala Asp Tyr Ala GIn Asn Phe
60

B5 7a 7o 80
Mel 5lu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 a0 95
Ala Arg Tyr Ser Trp Asn Phe His Trp Phe Asp Pro Trp Gly Gin Gly
100 105 110
Thr Leu Val Thrval Ser Ser
115
<210= 117
211> 24
=213> ONA
=213 Atificial Sequence
< 220>
<223> Synlhetic
400> 117
qottacacct ticcassls iggt 24
<210> 118
=211+ 8
<212= PRT

=213> Arlilicial Seguence

=220
223> Smthelc

63



=400> 118
Gly Tyr Thr Phe Servnr Tyr Gly
1 ]

<210= 118

<211> 24

=212= DNA

<213 Arbificial Sequence

<220=
<223= Synthelic

<400> 118
alcagogett acgacaataa cocg 24

<210 120

<21i= 8

212> PRT

=213~ Arificial Sequence

=220=
<2723 Synthetic

<4 00> 120
lle Ser &la Tyr Asp Asn Asn Ala
1 5

<210= 121

=211> 36

=213> DNA

<213~ Ardilicial Sequence

<220
<223 Synlhetic

<400= 121
gcgaggtala gelggaact icactggile gaccoc

=210= 122

=11=12

=212= PRT

«213= Artificial Sequence

<220
<223= Synthelic

<A00= 122
Alz Arg Tyr Ser Trp Asn Phe His Trp Phe Asp Pra
1 g 10

=310= 123

211> 325

<212> DNA

=213= Arlificial Sequence

=220
223> Synlhelic

64
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=<400= 123

gaaattglgt lgacgeagte lccaggeace clgtettint ctocagooga aagagecace 60
cleteetgrea gggecaglea gagigttage agtacelact tagectggta ccageageaa 120
cctoggecagq cleccaggct colealolal gglgcalcoa geaqg gocac lggeatccea 180
gacaggtica gtgycaglgg giclgagaca gacticacte lcaccalcag cagactggag 240
octgasgalt Hgcaglgla tlaclgicag caglalggta aclcaccaty gacglicage 300
caanggaces agglgoaaal caaac 323

=210= 124

<211= 108

<212= PRT

<213 Arificial Sequence

<220=
=223= Synlhelic

<400 124
Glu lte Val Levw Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Thr
20 25 30
Tyr Leu Ala Trp Tyr GiIn Sin Gln Fro Gly Gin Ala Pro Arg Leu Leu
35 40 45
lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
G5 70 75 BO
Pro Glu Agp Phe Ala Val Tyr Tyr Cys GIn Gin Tyr Gly Asn Ser Pro
85 a0 85
Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
100 105

<210= 125

=211= 21

=212> DNA,

=213> Artificial Sequence

<220
=223> Synlhelic

=400> 125
cagantgtia geagtaceta ¢ 21

<210~ 126

221> 7

=212> PRT

=213= Arificial Sequence

=220
<223> Synthefic

<400 126
Gin Ser Val Ser Ser Thr Tyr
1 L]

=210= 127

<2i1=19

<212> DNA

=213= Arificial Sequence

&5



<220
=223> Synthetic

=400 127
ggtgcales 4

<210= 128

<211=3

212> PRT

=213 Arificial Sequence

=220~
<223> Synthetic

<400 128
Gly Ala Ser
1

=210= 129

211> 27

=212> DNA,

<213= Arificial Seguence

<220=
<223* Synthelic

<400= 129
cagcaglatg gtaactcace glggacg 27

<210=> 130

<Z211=9

=22> PRT

<213> Arfificial Sequence

<220
=223> Synthetic

=400 130
GIn GIn Tyr Gly Asn Ser Pro Trp Thr
1 5

=210= 131

<211> 353

<212> DNA

<213> Arificial Sequence

=220
= 223> Synthetic

=400= 131

caggttcase lgglagcagle Iggagetgag gtgaagaage clgggoocte aptgaagalc 60
teclgocangg cttetggrla cacciltace sactalggta tcaccloggl gegacagges 120
cctggacaag gocttgagty datgagatog alcagogelt acagigglaa cacagasctat 180
gcacagaagl lecaggecag aatcaceatg accacagaca calscacgac cacagoclas 240
atggaaclga ggageoctqac alclgacgac acggecglat altaclglge gagatalage 300
lggaactic aclgghcga coeeelggage cagpggascoe tgylcacepl clecleag 308

b6

=210= 132



=211= 119
<212=PRT
=213> Ariifidal Sequence

<220
<223> Synlhetic

=400 132

Gin Val His Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 19

Ser Val Lys Val Ser Cys Arg Ala Ser Gly Tyr Thr Phe Thr Asn Tyr
20 25 30

Gly lle Thr Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Meat
a5 40 45

Gly Trp lle Ser Ala Tyr Ser Gly Asn Thr Asp Tyr Ala Gin Lys Phe
50 a3 G0
Gin Ala Arg lte Thr Met Thr Thr Asp Thr Ser Thr Thr Thr Ala Tyr
G5 70 75 a0
Met Glu Leu Arg Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
s a0 o5
Ala Arg Tyr Ser Trp Asn Phe His Trp Phe Asp Pro Trp Gly Gin Gly
100 105 110
Thr Leu Val Thr Val Ser Ser
115

=210> 133

271> 24

=212> DMNA

=213> Arificial Sequenca

<220>
<223> Synlhetic

=400= 133
ggttacacct Haccaacta tggl 24

<210= 134

=211= 8

=212> PRT

<213> Arificial Sequence

<220
223> Synlhelic

<400= 134
Gly Tyr Thr Phe Thr Asn Tyr Gy
1 5

<210= 135

219> 24

<212= DNA

=213> Artificial Sequence

=220
=223 Synlhetic

=AQ0> 135
alcagcgett acaglggtaa caca 24

g



=210= 136

=211=8

212> FRT

<213> Arlificial Sequence

=220
<#23> Synthelic

=400 136
lle Ser Ala Tyr Ser Ghy Asn Thr
1 D

<210= 137

<211> 36

<212= DNA

<213> Arilicial Sequence

=220
<223> Synthelic

<400= 137
gegagglala golggaact lcaclggle gaccec 36

<210= 138

=211= 12

<212 PRT

<213> Arlilicial Sequence

=220>
=223 Synthelic

<400= 138
Ala Arg Tyr Ser Trp Asn Phe His Trp Phe Asp Pro
1 ) 10

=210 139

=211= 225

<212 DNA

<213> Artilicial Sequence

“220=
=223> Synihetic

=400= 130

gaaatigtgt tyacgeagle tecangcace ciglchitgl ctocaggoga cagagtcace 60
cleleclgca gggocaglea gaglatagt ageagelact lagectggla ceageagaas 120
cclggecagg cleccaggel celcatelal galgealeca geaggygecar lggealceca 180
gagaggtica glgacaglag gelgggaca gachcacls tcaccalcag cagictggag 240
cclogaagatt ttgoagtgta Haclgtcag caglgigglg geleaceqlg gacghcgge 300
caagggacca ggglggagal casac 225

<210= 140

<211= 108

<212= PRT

=213~ Arlilicial Seguence

=220=
«223> Synthetic

49



<400 140
Glu lle Val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 =] 10 13
Asp Arg Val Thr Leu Sar Cys Arg Ala Ser Gin Ser Val Ser Ser Ser
20 25 30
Tyr Leu Ala Trp Tyr 5In Gin Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45
lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 55 B0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu
65 70 K 80
Prg Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Cys Gly Gly Ser Pro
B5 80 a5
Trp Thr Phe Gy Gin Gly Thr Arg Val Glu lle Lys
100 105

=210= 141

<211= 21

=212> DMNA

<213> Addificial Sequence

<220>
=~223= Synthelic

<400> 141
cagagtghla glagcageta © 21

=210 142

=211= 7

=212= PRT

=213> Arlilicial Sequence

=M=
<2723= Synlhetic

<400> 142
Gln Ser Val Ser Ser Ser Tyr
1 5

=210= 1435

=211= 9

<212 ONA

=213= Adificial Sequence

220>
=223+ Synthelic

=400 143
gghlgcales g

=210 144

=21i= 3

22 PRT

=213= Artificial Sequence

=220
<223> Synthetic

<400> 144

6



Gly Ala Ser
1

<210> 145

=211= 27

=212> DNA

<213= Arificial Sequence

=220
<223> Synthetic

=400> 145
cagcaglgtg gtggclcace glgoacg 27

=210= 146

<211=9

=212= PRT

=213= Arlificial Sequence

<220
<223> Synlhetic

<400= 146
Gin GIn Cys Gly Gly Ser Fro Trg Thr
1 5

<210= 147

=211> 358

212> ONA

=213= Arificial Sequence

«220=>
=<223> Synlhetic

=400= 147

cagghcaac tggtgcagle tgggeclgag glgaagaage clggggecte aglgaaggic 60
gcoclgoaagg cllctggita caccttlace caclalggll tkeacclgogt gegacaggec 120
cclggacaag goctlgaglg gatgggatgg ateageoctl acagtgglea lacagactat 180
gcacggaanl locaggeeag aglcaceatyg accacagaca cattcacgac cacagectac 240
slggaactga ggagectgan ateloacgac acgooeglttt atlactgtge gagllalage 200
logaactitc aclgglicga cocetgggac cagggaacee tggleaccgl clectcag 358

210> 148

<211 119

<312= PRT

<213> Artificial Sequence

=220

233> Synlhelic

=400= 148

Giln Val Gln Leu Val Gin Ser Gly Pra Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ala Cys Lys Ala Ser Gly Tyr Thr Phe Thr His Tyr

20 25 3a

Gly Phe Thr Trp Val Arg Gin Ala Pra Gly Gin Gly Leu Glo Trp Mel

35 40 45

Gly Trp lle Ser Ala Tyr Ser Gly His Thr Asp Tyr Ala Arg Lys Phe
50 55 60

F0



&In Ala Arg val Thr Met Thr Thr Asp Thr Phe Thr Thr Thr Ala Tyr
Gh 70 75 B0
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 85
Ala Ser Tyr Ser Trp Asn Phe His Trp Phe Asp Pro Trp Gly Gin Gly
100 105 110
Thi Leu ¥a! Thr Val Ser Ser
115

<210= 149

<211= 24

=212>= ODNA

«213> Arilicial Sequence

<230
<223> Synthelic

=A00> 149
ggtlacacci ttacccacla tgak 24

=210= 150

=2711= 8

=212= PRT

<213=> Artificial Sequence

=220=
<223> Synlhetic

=400> 150
Gly Tyr Thr Phe Thr His Tyr Gly
1 5

=210= 151

=211 24

=712 DMNA

<213 Arlificial Sequence

<220
«223> Synlhelic

=400 151
alcagegetl acaglgglea laca 24

=270 152

=211 8

<212= PRT

=2153> Arificial Sequance

<220
<223 Synthstic

<400 152
lle Ser Ala Tyr Ser Gly His Thr
1 5

<210 153
=211= 35
<J12= DMA

71



=213= Adificial Sequence

=220=
<223 Synthetlic

<400 153
gcgagtlala getggaactt icactggitc gacooc g

<210= 154

211> 12

<212= PRY

=213> Artificia! Sequence

=220
<223> Synthelic

<400> 154
Ala Ser Tyr Ser Trp Asn Phe His Trp Phe Asp Pro
1 S 10

=210= 155

=211> 325

=212= DNA,

=213= Arificial Sequence

220>
<223> Synlhelic

=400z 155

caaahiglol tgacgeagle lccagdcace ciglotitgl eiecagggoa aagagocace 50
clelectgea gggocagtca gagtgttagl accacclacl tagectgota ccagcagasza 120
cetggccano ctoocaglet coteatctal galacaloca coagggecas tggealecea 180
gacaggtca glggcaghgg gtetgggact gacticacle toaccaleag cagactgoag 240
cclgaagatt thgcaglgla Hactglcag cagigtaata aclcaccglg gacgttcggc 300
caagggacea aggtgaaaal caaac

<210= 156

=211= 108

<212> PRT

=213> Arlilicial Sequence

<320

<223> Synlhetic

<400=> 156

Gin lle Val Let Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Wal Ser Thr Thr

20 25 an

Tyr Leu Ala Trp Tyr Gin GIn Lys Pro Gly GIn Ala Pro Ser Leu Leu

35 40 A5

lle Tyr Gly Thr Ser Thr Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
a0 a5 a0
Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
B5 T0 7o ao
Fro Glu Asp Phe Ala Val Tyr Tyr Cys Grn Gln Cys Gly Gly Ser Fro
A5 =1y
Trp Thr Phe Gly Gln Gly Thr Lys Val L],rs lle Lys
100 105

¥2



<«210=> 157

«211> 21

<212=> DNA,

<213= Arlilicial Sequence

<220
<233> Synihetlic

=400 157
cagagigta glaccaceta ¢

<210 158

“211=7

212> PRT

=213= Artilicial Sequence

<220
<223~ Synlhetic

<400 158
GIn Ser Val Ser Thr Thr Tyr
1 D

=210 159

£211= 08

=212= ONA

=213> Artilicial Sequence

<220
<223> Synlhebc

=400 159
ggtacatec

=210= 160

=211=3

=212= PRT

=213> Artilicial Sequence

=220
=223> Synlhebc

<400 160
Gly Thr Ser
1

<210> 161

<211> 27

<212> DNA

213> Arlificial Sequence

<220=
<3223= Synthelic

<400= 161
cagcaglglg glgactcace gtggacy

210> 162

21

27



=217> 9
=212 PRT
<213> Arificial Saquence

<220
«233> Synthelic

=400 162
5In Gin Cys Gly Gly Ser Pro Trp Thr
1 5

=210= 163

=211= 367

<212> ONA

<2 13> Artificial Sequence

<220
=223~ Synlhetic

<400> 163

cagglgcagl lgglgeagle lgggastgag glgaagaage clogagocge iglgaagyls 60
tectgocaagg chiclgoala cacghcace agllatgata teaaclongl gegacaggoc 120
actggacaag ggctioaglag galgogalgn alzaacecta acagtoglaa cacagaclat 180
gcacagazgt Ucaggacag agicacetly accaggaaca coloeataag cacagoctac 24Q
aftggaaciga gcagcclgag alelgaggac acggecgttl attaclgige gagagaggga 300
tattgtogtg glgatigeta tgctitigat alclgggges aagggacaal gglcacegic 360
lcticag 367

=210> 164

<21f= 122

=212= PRT

=213= Arificial Sequence

<220
<223> Synthelic

=400 164
Gln Val GIn Leu Val Gin Ser Gly Ala Giu Val Lys Lys Pro Gly Ala
1 5 10 15
Ala val Lys Val Ser Cys Lys &la Ser Gly Tyr Thr Fhe Thr Ser Tyr
20 25 o
Asp lle Asn Trp Val Arg GIn Ala Thr Gly Gin Gly Leu Glu Trp Met
35 40 45
Gly Trp llz Asn Fro Asn Ser Gly Asn Thr Gly Tyr Ala GIn Lys Phe
50 55 &0
GIn Gly Arg Val Thr Leu Thr Arg Asn Thr Ser lle Ser Thr Als Tyr

65 70 75 80
Mel Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 a0 45
Ala Arg Glu Gly Tyr Cys Gly Gly Asp Cys Tyr Ala Phe Asp lle Trp
106 1056 110
Gly Gin Gly Thr Mel Val Thr Val Ser Ser
115 120
<20> 165
=211= 24
<212> DNA

«213> Arificial Sequence



2220
<223 Bynlhalic

=400= 165
ggalacacgt lcaccagha lgat

=210 166

<211= 8

=212> PRT

=2153= Arificial Sequence

<220
<223= Synlhebc

=400 166
Gly Tyr Thr Phe Thr Ser Tyr Asp
1 5

210> 167

=211~ 24

<212> DA

=213= Adilicial Sequence

=220
<223> Bynthelic

=400 167
ataaacocela acaglgglaa caca

<210= 168

=211> B

=212= PRT

<213> Arlificial Sequence

=220>
223> Synlhelic

=400 168
He Asn Pro Asn Ser Gly Asn Thr
1 5

=210= 169

<211= 45

<212 DNA&

=213> Artificial Sequence

<220=
=223> SBynlhetic

=400 169
gegagagagg gatatiglgg laglgatioc 1aigeilltg atats

=210= 170

“211» 15

=212> PRT

<213= Artilicial Sequence

=220
=223> Synlhelic

24

24

45

75



<400> 170
Ala Arg Glu Gly Tyr Cys Gly Gly Asp Cys Tyr Ala Phe Asp lle
1 g 10 15

=20= 171

«211= 325

<212> DNA

<213~ Artificial Sequence

<220
=223 Synlhatic

<400 171

gazatigigt tgacacaale locaggeace clgletitgl clecagggga aagagecace 60
clctoclgea ggaccanica gaglghiage ageagetact tagectggla ceageagaaa 120
celogeeagg cleceaggel colcalctl gglgeateea geanggecac tggeatececa 180
gacaggilca glgocaglgy atetgagaca gacticacle leaccateag cagactggag 240
eclgaagatt tigeagtgla Haclglcag cagtatggla gotcaccgel cactitcgge 300
agagagacca aggilggagat caaac 325

<210= 172

=211= 108

=212> PRT

=213> Arlilicial Seguance

@ 20

<223> Synlhetic

<400= 172

Glu lle Val Leu Thr Gin Ser Pra Gly Thr Leu Ser Leu Ser Pro Gly

1 5 10 19

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Ser

20 25 30

Ty Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu

a5 40 45

lle Phe Gly Ala Ser Ser Arg Ala Thr Gly le Pro Asp Arg Phe Ser
a0 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
B5 7 75 EO
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Sar Ser Pro
&5 a0 85
Leu Thr Fhe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

=210= 173

<211= 29

<212> DMA

<213= Anificizl Sequence

=220
=223 Synlhelic

=<A00= 173
cagaglgia geageagela o 21

<210= 174
s211= 7
=212> PRT



<213= Arlilicial Sequence

<220=
=223> Synlhetic

<400 174
5ln Ser Val Ser Ser Ser Tyr
1 5

<210= 173

211> 9

=212= DNA

<213= Artificial Sequence

=220=
<223= Synlhelic

400> 175
gglgcatee

210> 176

<211= 3

<212= PRT

=213 Arificial Sequence

<220
=223= Synthelic

=400> 176
Cly Ala Ser
1

=210 177

«<211= 27

<212> DNA

<213= Arilicial Sequence

=220=
<223> Synlhelic

<4(0> 177
cagcagtaty glagotcace gelcact

<210= 178

<211= 8

<212= PRT

<213> Artilicial Sequence

220>
=223> Synihelic

=400= 173

Gin Gin Tyr Gly Ser Ser Pro Ley Thr
1

5

=210= 179
=211= 361
=212 DNA

27

77



=213~ Arificial Sequence

w220
<223> Synthelic

=400= 179

cagetgeage lgoagoagle gggeccagga cloglgaage cticggagac oolgtocels 60
acclgcacly letchgging clecatcage agltagtagtt actaclgggg ctggalccge 1240
cagcocccaq qoaagggacl ggaglggat gogaglalct attalaglyg gageacctac 180
lacaarcegt coctocaagag togagleace atatcoglag acacgiceaa gaaccaghic 240
lcootaaage lgagelelgt gaccgecgea gacacgyetg tgtattacig tocggeaaac 300
lgggacgacq ccticlicl lgaclarilgg goocagggaa coctgglcac cglotectea 360

! a6t

<210= 180

<211= 120

<212= PRT

213> Artificial Sequence

<@
<223> Synlhebc

<400=> 180
GiIn Leu GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 3 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Ser Ser Ser
20 25 30
Ser Tyr Tyr Trp Gly Trp lle Arg 31n Fra Pro Gly Lys Gly Leu Glo
a5 40 45
Trp te Gly Ser lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
a0 55 60
Leu Lys Ser &rg Val Thr lle Ser Val Asp Thr Ser Lys Asn Gl Phe

65 70 75 80O
Ser Leu Lys Lau Ser SerVal Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 a0 a5
Cys Ala Ala Asn Trp Asp Asp Ala Phe Phe Phe Asp Tyr Trp Gly GIn
100 105 110
Gly Thr Leu Val Thr val Ser Ser
115 120
<210= 181
=211= 30
<212> DNA,
<213 Artificial Sequence
230
=223> Synthelic
=400 181
gglggeleca tcageaglag tagltaclac 30
=210 182
<211= 10
<212= PRT

<213 Ardificial Sequence

=220=
<223 Synthelic

=400 182

73



Gly Gly Ser tle Ser Ser Ser Ser Tyr Tyr
1 5 10

=210= 182

211> 21

=212 DINA&

<213= Ardificial Sequence

<220
<223 Synthetic

=400 183
atclatiata glgggagcac c 21

<210= 184

211> T

=212= PRT

<213= Arificial Sequence

<320
<223= Synlhelic

<400= 134
lle Tyr Tyr Ser Gly Ser Thr
1 o

=210> 185

<211= 35

<212 DNA

=<213= Arilictal Sequence

<@ M=
=223= Synlhelic

=4 00= 185
gcggoaaact gggacgacge clicletd gaclac 36

<210= 186

211=12

e22= PRT

=213 Arificial Sequence

=220
<223> Synlhelic

=400> 186

Ala Ala Asn Trp Asp Asp Ala Phe Phe Phe Asp Tyr
1 5 10

<210= 187

=211= 222

219> DA

<212 Artificial Seguence

<220=
<223> Synthetic

=400z 187

77



gacabcecaga tgacceaglc tectictace einlelgeal clgtaggaga cagagicace G0
alcacHgee nggocagtea gagtaltagt agetggtigg colgatalea goagaaacca 120
ggaaaagece claagelecl galctalaag goglelagh tagasagigg ggteccatea 130
agglicageg geagtggate tgggacagaa teaclclea coalcageag coigeagect 240
galgatitlg caachatla clgccazcag lataatagh atteglacac ttttggecag 300

gggaccaage logagatcas ac a3

=210~ 188

<211=107

212> PRT

=213> Arlificial Sequence

=220

<223> Synlhelic

=400= 183

Asp lle Gin Met Thr GIn Ser Pro Ser Thr Leu Ser Ala Ser Val Gly

1 2 10 15

Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gln Ser lle Ser Ser Trp

20 25 30

Leu Ala Trp Tyr Gin Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu lle

35 40 45

Tyr Lys Ala Ser Ser Lev Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 o5 B0

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu Gin Pro
65 Fit 75 a0

Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Ser Tyr

a5 a0 2L
Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys
100 105

=<M(= 1589

=211 18

<Z212= DNA

=213> Artificial Sequence

=220
=223> Synlhelic

=<400=> 189
cagaglalla glagcigg 18

<210= 180

<211> 6

=212= BRT

=<213= Antiffcial Sequence

220>
=223> Synlhelic

<4 00= 190
GIn Serlle Ser Ser Trp
1 &

<210~ 191

=211=9

=212= DNA

=213= Arlificial Sequence

50



=220
<223> Synthetic

=400= 131
aaggeglet 9

<210= 192

=211> 3

=212> PRT

<213> Artificial Sequence

<220=
<223> Synlhetic

=400 192
Lys Ala Ser
1

=210 193

<211 27

=212> DNA

<213 Arilicial Sequence

<220=
<223> Synthelic

=400> 193
caacagtata alagllattc gtacact 27

=210 194

=211~ 9

<212> PRT

<213 Artifiicial Sequence

<220
<223 Synlhetic

=400~ 94
Gin GIn Tyr Asn Ser Tyr Ser Tyr Thr
1 5

210> 195

=211 352

=212= DNA

<213= Arlilictal Sequence

=220=
=223> Synthelic

=400 185

caggtgcanc tggtgcagle lggggclgag glgsagaage clgggaccle aglgaaggte 60
teclgoaagy cliclggala cacclicace ggclactata teacigogl scgacaggos 120
cciggacaag geclgagtg gatnadatgy alesaccola acagigatgg cacaaaciat 180
gcacagaagl Heegggeag ggicaccalg accagagaca cytscateas cacagoctac 240
alagaagclga goaggelgat alcigacgac acggecygigh allactgloe gagaggacee 3060
lgggaltict Itgactacty go0ccaggga acootgglea cogiclecle aq 352

<210 195
=211= 117

51



<242> PRT
=213= Arlificial Sequence

<220
<223= Synlhelic

<400> 186
Cln Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
SerVal Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr
20 25 30
Tyr lle His Trp Val Arg Gin Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45
Gly Trp lle Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe
50 53 &0
Gin Gly Arg Val Thr Met Thr Arg Asp Thr Ser lle Thr Thr Ala Tyr
65 70 73 30
Met Glu Leu Ser Arg Leu lle Ser Asp Asp Thr Ala Val Tyr Tyr Cys
B5 a0 45
Ala Arg Gly Pro Trp Asp Phe Phe Asp Tyr Trp Gly GIn Gly Thr Leu
100 105 110
Wal Thr Val Ser Ser
115

<240= 187

211> 24

212> ONA

<213> Arificial Sequence

<23
<223> Synlhelc

<400= 197
ggalacacet teaceggcta clal 24

<210= 198

=211= 8

<212= FRT

<213= Arificial Sequence

=220=
=223= Synthelic

=A{0= 198
Gly Tyr Thr Phe Thr Gly Tyr Tyr
1 a

<210= 19%

21> 24

212> OMA

<213~ Artilicial Sequence

=220
=223 Synthelic

=400 199
alcaaccola acagigglgg caca 24

=210= 200

£2



=271+ 8
<212=PRT
=213> Arilicial Sequence

<220
=223+ Synthelic

=400 200
lle Asn Pro Asn Ser Gly Gly Thr
1 )

<210= 201

<211= 20

=212> DNA

<212 Ardilictal Sequence

220>
<223= Synthelic

<400~ 201
gogagaggac cotgggattl cttigaclac 30

<210= 202

<211= 10

212> PRT

<213> Adificial Sequence

<220
<223> Synlhelic

=400 202
Ala Arg Gly Pro Trp Asp Phe Phe Asp Tyr
1 5 10

<210= 203

=211= 340

=212> DNA

<213> Arificial Sequence

<24(=
<223> Synthetic

400> 203

gacalcgtga tgacccagle loccagaclce clggclgtgt cletgnacga gagggecace GO
aleaactgra agloccageoa gaglgttta lacageteca acaalaagaa ctactlaget 120
lgglaccage agaaaccagg acancetect sagelgetca taclggge atelaccegg 100
gazlccggeg tooclgacey aticaglgge ageggglely ggacagati caclcleace 240
alcagcageoc lgeaggclga agalgtggea glitatiact glcagezala Hatagtacl 300
ccatacacit lggecaggg gaccaagelg gagalcasac H40

=210 204

<21 1= 113

=212= PRT

<213 Arlilicial Sequence

<220
<223> Bynlhefic

400> 204

£3



Asp lle Val Met Thr Gin Ser Pro Asp Ser Ley Ala Val Ser Leu Gly
1 5 10 15
Glu Arg Ala Thr |le Asn Cys Lys Ser Ser Gin Ser Val Lau Tyr Ser
20 25 30
Ser Asn Asn Lyg Asn Tyr Leu Ala Trp Tyr Gin Gln Lys Pro Gly Gln
a5 40 45
Pro Pro Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 G0
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Fhe Thr Leu Thr
G5 70 75 80
lle Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gin
85 80 25
Tyr Tyr Ser Thr Pro Tyr Thr Fhe Gly Gln Gly Thr Lys Leu Glu lle
100 105 110

Lys

«210= 205

=211= 38

212> DNA

<213= Artificial Sequence

<220=
=223> Synlhelic

=400 205
cadaglgti talacagels caacaalaag aaclac 3B

<210> 206

2211>12

=212= PRT

<213> Arificial Seguence

220>
=223> Synlhelis

<400= 206
Gin Ser Val Leu Tyr Ser Ser Asn Asn Lys Asn Tyr
1 5 10

<210= 207

211> 9

212> DNA

<213~ Arlificial Sequence

<220=
<223> Synlhelic

=400 207
togocalct a

=210= 208

211> 3

=212= PRT

<213> Anilicial Sequence

=220
<223> Synihelic

54



<400= 208
Trp Ala Ser
1

<Z210= 209

=211= 27

212> DNA

<213~ Artificial Sequence

<220=
=223 Synthetic

<400> 209
cagcaatatl atagiactec glacact 27

<240= 210

211> 9

=212 PRT

213> Adilicial Sequence

<220
223> Synlhetic

<400 210
5In GIn Tyr Tyr Ser Thr Pro Tyr Thr
1 5]

<210= 211

=211> 352

212> DNA

=213> Arlillcial Sequence

w20
=323> Synthetic

=AQ0= 211

cagglgcage lggtacaghs tggagelgag atgaagaagde ctggggocole sglgaagale 60
tectgeaagg celggata caccticace goctactala Hoactgogt acgacaogges 120
ttlogacaag goctigaglg galgggatyy alcaaccela acaglgolgg cacaaaclal 180
geacagaagl leagggcag gateaccalg accagggaca cyglecateag cacagectag 240
alggagetga goaggelgag atclgacgac acggeegtyt aitaclgge gagaggacee 300
\gggatttel Kgaclacty gggecaggga accctggtca coatclecls ag 352

=210= 212
=211= 117
=212= PRT
=<213= Arlilicial Sequence
=220=
=223> Synthelic
=400 212
Gin Val Gin Leu Yal Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
SerVal Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr
20 25 30
Tyr lle His Trp Val Arg Gin Ala Pro Gly Gin Gly Let Glu Trp Met
35 40 45

Gly Trp lle Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala GIn Lys Phe

§5



50 85 g0
Sin Gly Arg Val Thr Met Thr Arg Asp Thr Sar ll2 Ser Thr Ala Tyr
B3 70 75 a0
Met Glu Lew Ser Arg Led Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 a0 85
Ala Arg Gly Pre Trp Asp Phe Phe Asp Tyr Trp Gly GIn Gly Thr Leu
100 103 110
Wal Thr \al Ser Ser
115

<210> 213

<211= 24

<J12= DMNA

<2 13> Arlilicial Sequence

<22
=223> Synlhetic

=400 213
aqatacacel leaccggcola clal 24

=210= 214

=211= 8

<212= PRT

<213= Artilicial Sequence

=220
223> Synthelic

<400> 214
Gly Tyr The Phe Thr Gly Tyr Tyr
1 5

=210= 215

21> 24

213> DNA

213> Artifictal Sequence

<220
=223> Synthelic

400> 215
alcaacccla acagtgglgg caca 24

<210= 216

<211=§

«212= PRT

=213= Artificial Sequence

<220~
<223> Synthelic

400> 216
lle Asn Pro Asn Ser Gly Gly Thr
1 ]

=210= 217
=211= 30

14



=212> DOMNA
213> Artificial Sequence

<220=
223> Synlhetic

=400> 217
gecgagaggac cetggoailt ciitgactac 30

=210 218

<211= 10

<212= PRT

<213 Arilicial Sequence

<220=
=223= Synthelic

=400 218
Ala Arg Gly Pro Trp Asp Phe Phe Asp Tyr
1 5 10

=290> 219

=211 340

<212 DNA,

=213> Artificial Sequence

<220
<223 Synlhelic

=<400= 219

gacalcgtga lgacccagle lecagactoe clggctptal cietgggena gagggecace 60
atcaacigca agtccageca gaglgtba tacageteca acaalaagaa ctacttaget 120
lgglaccage agaaaceagg acagecleel aagelgctea taclggas alctacccgg 180
paatccggog beoctgacoy altcaglgge agoggolclo ggacagattt cacteteass 240
atcagcagcoc lgoaggclga agatglggea afttatact gleagesala Hatagtact 300

ccgracactl iggoccaggg gaccazagcty gagatcasac 340

<210= 220

<241= 113

=2912= PRT

<2 13= Artificial Sequence

<220

<223 Synlhetic

=400= 220

Asp lle Val Mel Thr Gin Ser Pra Asp Ser Leu Ala Val Ser Leu Gly

1 5 i0 15

Glu Arg Ala Thr lle Asn Cys Lys Ser Ser Gin Ser Val Leu Tyr Ser

20 25 30

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln GIn Lys Fro Gly Gin

35 40 45

Pio Fro Lys Leu wet e Tyr Trp Ala Ser Thr Arg Giu Ser Giy Wal
50 55 &0
Fro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 20
lle Ser Ser Leu Gin Ala Glu Asp Val Ala val Tyr Tyr Cys Gin Gin
85 20 85
Tyr Tyr Ser Thr Pra Tyr Thr Phe Gly Gin Gly Thr Lys Leu Glu lle

100 105 110
5t



Lys

=210= 221

=211= 38

«<212= DNA

=213~ Arilicial Sequence

<220>
<223= Synthelic

<400= 221
cagagtgttt latacagelc ceacaalaag aaclac 36

<210- 222

=219= 12

<212=FRT

=213= Adificial Sequence

=220
223> Synthetlic

<400 222
Gin Ser Val Leu Tyr Ser Ser Asn Asn Lys Asn Tyr
1 5 10

=210 223

=211= 49

<212= DNA.

=213> Arlilicial Sequence

=220
=223> Synthetic

=A00= 223
loggcalet g

<210 224

<211= 3

212> PRT

=213= Arificial Sequence

<320=
=233~ Synlhelic

=400= 224
Trp Ala Ser
i

<210= 225

=211= 27

<212= DNA

=213= Arlificial Sequence

<220
<223~ Synlhetc

=400= 225

78



cagcaalatt alaglaclee glacact 27

<210= 226

=211=9

<212> PRT

213> Arificial Sequence

=220=
<223 Synthetic

<AQ0> 226
Gin Gln Tyr Tyr Ser The Pro Tyr Thr
1 5

<210> 227

=211 361

=212> DNA

=213> Arificial Sequence

<220
=223> Synlhetc

=400= 227

caggtgeagt lgeaggagic gggcceagga ctyghgasge cicacagas colatecels 60
acclgeaclg telelgalgg clecategge aglgglogil aclaclggag clggaleegs 120
cagcacceag goaagaqacel ggaolagall ggotacgics attacaglgy gaacacceac 180
taczaccegt coclcaagag tegactttes atalesalag acacglolaa galccagtic 240
tecclg=age igagetclgt gactgcococg gacacgaceg latallaclyg tgogagages 300
ccoeglggal accatlach tgeclactgg ggccaggoaa coctagleac cgletectea 360

g 361

=210= 228

<211 120

=212 PRT

<213 Artilicial Sequence

=220
<223> Synthelic

<400> 228
Gin Val Gin Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Gly Ser Gly
20 25 30
Gly Tyr Tyr Trp Ser Trp lle Arg GIn His Pra Gly Lys Gly Leu Glu
35 40 45

Trp lle Gly Tyr Val His Tyr Ser Gly Asn Thr His Tyr Asn Pro Ser
50 55 B0

Leu Lys Ser Arg Leu Ser lle Ser lle Asp Thr Ser Lys lle Gin Phe

65 70 75 &0
Ser Leu Lys Let Ser Ser Val Thr Ala Ala Asp Thr Ala Wal Tyr Tyr
a5 a0 a5
Cys Ala Arg Ala Pio Arg Giy Tyr His Tyr Phe Ala Tyr Trp Gly Gin
100 103 110
Gly Thr Leu Val Thr Wal Ser Ser
115 120
<210= 229
<211= 30

5



<212> DNA
<213> Artificial Sequence

=220
223> Synthelic

«400> 229
gglgacleca teggeagtgg igotlaclac

=210> 230

=Z211=10

<212> PRT

=213 Artilicial Sequence

<220=
<223> Synlhelic

<400> 230
Gly Gly Ser lle Gly Ser Gly Gly Tyr Tyr
1 5 10

=210 2321

<211= 21

=212= ONA

=213> Artificial Sequence

<220
=223> Synihelic

=400 231
gtccattara gtggaaacac

<210 2532

<211=7

=212> PRT

213> Arlificial Sequence

<220=
<223> Synthelic

=400> 232
Wal His Tyr Ser Gly Asn Thr
1 &

<210= 233

=211=> 36

=212= DNA

«213> Arfificial Sequence

=220
=223> Synlhelic

<400 233
gogagageee cocglagala coallacttt geclac

=210 234

2= 12

=212= PRT

<213= Arificial Sequence

2

a0

35

90



«220%>
=223> Synlhelic

<400> 234
Ala Arg Ala Pro Arg Gly Tye His Tyr Phe Ala Tyr
1 ) 10

=210~ 235

<211= 325

<212 DNA

<213> Arificlal Sequence

220>
=233> Synthetic

=<4(00> 235

gazattglgt lpacacaale lecaggeace ciglehitgl ctccaggoga asgagecace 60
chetoctgea gggecaglea gaglgiage ageagotacl l2acctggta coagoagaas 120
cclggoeagg cleccaggcl cotealctt galgealeca geagggecac lggcatecea 180
gqacaggties gtageaghyg glelggoaca gacteacic tcaccaleag cagaciggag 2440
cctgaagat Hooaglgta Hactgteag caglalggla geleacenct cactiogge 300

ggagggacca agglggagat caaac 325

=210> 236

<211= 108

<212= BRT

=213> Arificial 3equence

<220=

<323= Synlhelic

<400=> 236

Glu lle Val Leu Thr GIn Ser Pra Gly Thr Leu Ser Leu Sar Pro Gly

1 5 10 19

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn SerVal Ser Ser Ser

20 25 ao

Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Lew

35 40 45

lle Phe Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 85 B0

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

83 70 75 311
Pra Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gin Tyr Gly Ser Ser Pro
BS 20 85
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105
<210 237
=2714> 21
<212> ONA
<213 Arlificial Sequence
<220
223> Synthetic
<400 237
cagaglgita gcagoagela ¢ 21

i



<210= 238

=211=7

=212= PRT

<212 Artificial Sequence

=220=
=223= Synlhelic

<400 238
Gln Ser V3l Ser Ser Ser Tyr
1 5

e210= 239

=211> 4

=212> OMNA

<213> Artificial Sequence

<220=
<223= Synthelic

<4 00> 239
gglgeatec

210> 240

<211> 3

<212= PRT

=213> Anificial Sequence

220>
<223~ Synlhelic

<400 240
Gly Ala Ser
1

210> 244

=219= 27

<212= DNA

=<213= Artificial Sequence

=220=
<223> Synlhebc

<A00= 241
cagcaglalg glagoteans getcact

=210= 242

<211=49

<213= PRT

=213> Arlilicial Sequence

<220=
=223> Synthelic

=400= 242

Gin GIn Tyr Gly Ser Ser Pro Leu Thr

1 8

27



<210= 243

=211= 361

«<212= DNA

=213> Artificial Sequence

<220
=223> Synlhebc

=4(0> 243

caggtgeage lgeagoagic ggoccoanga clgglgaage clicacapac ceiglocele 80
acclgeacty Ielclggiog clecalcage anlgglgghl aclaciggag clggateege 120
caglacccag ggaagggecl ggaglagalt gottacgtec altacaglgg gageaccoag 180
tacaacceqt coctcaagag tcgacliace atatcaalag acacatclaa gagocagtic 240
tccclgaage lgagetelgl gactgecgeg gacacagecy tglatlaclg tgegagagec 300
cccegigoat accattactt igeclactgg gooccagagaa cectggteas cglotcolea 260

g a1

=210 244

=211= 120

212> PRT

<213> Artificial Sequence

<220
=223> Synlhetc

<400 244
Gln Val GIn Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Fra Ser Gin
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Ser Ser Gly
20 25 30
Gly Ty Tyr Trp Ser Trp lle Arg Gin Tyr Pro Giy Lys Gly Leu Glu
35 40 45
Trp lle Gly Tyr Wal His Tyr Ser Gly Ser The His Tyr Asn Pro Ser
80 55 60
Leu Lys Ser Arg Leu Thr lle Ser lle Asp Thr Ser Lys Ser GIn Phe
&5 70 75 a0
Ser Leu Lys Leu Ser SerVal Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 95
Cys Ala Arg Ala Pro Arg Gly Tyr His Tyr Phe Ala Tyr Trp Gly Gin
100 105 110
Gly Thr Leu Wal Thr Val Ser Ser
115 120

=210 245

=211 30

<212=> DA

=213= Arlificial Seguence

=220
<223> Synthelic

<400 245
ggtggcoleea icagiaglga 1ggllactac 30

=210 246

=211= 10

=212= FRT

<213> Artificial Sequence

<220=

93



=223> Synihetic

=400 245
Gly Gly Ser lie Ser Ser Gly Gly Tyr Tyr
1 5 10

<210 247

=211

<212= DNA

=213= Arlilicial Sequence

=220
«223> Synihelic

<400 247
glccattaca atgggageac ©

210> 248

211> 7

212> PRT

<213> Artificial Sequence

220>
=223> Synlhelic

<A00= 240
Wal His Tyr Ser Gly Ser Thr
1 5

<210= 244

=271= 38

<212> DNA

<213> Artificial Sequence

=230
=223> Synlhalic

=400 249
gegagagooe cooglggata coattacllt goclac

<210= 250

<211> 12

=212> PRT

<213> Arificial Sequence

<220
=223 Synthetc

=400> 250
1
=210 251

<211~ 325

«212> DNA

<213 Arificial Sequence

=220=

Ala Arg Ala Pro Arg Gly Tyr His Tyr Phe Ala Tyr
5 10

21

36



<223 Bynthelic

<400 251

gazaatigtol lgacgcaglc locaggcace ciglettiyl ctocagggga aagagecace 60
cictectgea ggaccaglea gagtgltage ageagglact lageclggla coageagaaa 120
cciggocagg clocccagoed cotcalctit ggtgcateca geaggaesad iggealacea 130
gacagglica glggeagiyy gtelgggaca gacticacte leaccaleag cagactagag 240
cotgangall ttgcaglgta Hactgleag caglalggla gclcaccyct caclitegge 300

ggagggacca agglggagat cazac 25
<210 252
=291 108
<212= PRT
<213> Artificial Sequence
<220=
=223> Synlhebc
=400= 252
Glu lle ¥al Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Arg
20 25 a0
Tyr Leu Ala Trp Tyr Gin GlIn Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45

lle Phe Gly Ata Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
a0 25 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
b ) I &80
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin GIn Tyr Gly Ser Ser Pro
BSs a0 o5
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
00 105

=210> 253

<211 21

212> DNA

<213> Artificial Sequence

<220=
=323> Synlhelic

=400 253
cagaglgha gocageaggla 21

<210= 254

=211= 7

=212= PRT

=213> Arlificial Sequence

=220=
«223> Synlhelic

<4Q0> 254
GIn Ser Val Ser Ser Arg Tyr
1 S

=210 255
=211=9

15



<212= ONA
<213= Arilicial Sequence

=220
=223> Synthetic

=400> 255
gglgcatce 2

=210> 255

<2113

213> PRT

<213= Arlificial Sequence

<d20>
<223> Synlhelic

=400 256
Gly Ala Ser
1

=210=> 257

<211= 27

<212 DNA

=213= Artificial Sequence

=220=
<223= Synthelic

=400= 257
cagcagialg glagclcace goicact 27

=210 258

211> 8

=212=PRT

<213 Arlilicial Sequence

<220
=223> Synlhelic

<400> 258
GIn Gin Tyr Gly Ser Ser Pra Leu Thr
1 5

<210= 259

=211= 355

=212> ONA

<212 Arificial Sequence

<220
=223> Synthelic

<400z 259

cagatgcaoc lgcaggagic gggcaecanna ctaglgaage cicacagac celgleccle 60
accigoacty teletaglag clocalcage aglggtgatt aclactggag clggateege 120
cageacceaq goaagggsot goaglggall ogolacatet altacaglgg gageacclas 180
lacaacceqt coctcaagag logaattale alatcaglag acacalctas gaaccagtic 240
lecclgaage tgaqetelgt gaclgoogog gacacggecy lgtaliaclg tgegagagaa 300
ggggclatgg tilgacta ¢tgaogecan ggaaceatyy tcaceglele cleag . 359

G6



=210= 260
211> 118
=212= PRT
=213= Arlificial Sequence

=220
=223> Synthelic

=400= 260
Gin Yal GIn Leu Gin Glo Ser Gly Pro Gly Lew Val Lys Pro Ser Gin
1 5 10 15
Thr Leu Ser Leu Thr ggs Thr Val Ser Gly Gly Serile Ser Ser Gly
20 30
Gly Tyr Ty TrpSer Trplle Arg Gln His Pro Gly Lys Gly Leu Glu
35 40 45
Trp lle Gly Tye ]Ie5 ;'yr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
a0 B0
Leu Lys Ser Arg lle lle lle Sar Val Asp Thr Ser Lys Asn GIn Phe
£5 70 75 80
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
B85 80 a5
Cys Ala Arg Glu Gly Ala Mel Val Phe Asp Tyr Trp Gly Gin Gly Thr
100 105 110
Leu Val Thr Wal Ser Ser
115

<210=> 261

=211= 30

=212> DNA

=213 Arlilicial Sequence

<220
<223> Synthetic

<400 261
ggtgacicea teageaglgg lagiactac 30

=210> 262

=211= 10

=2312> PRT

=213> Afilicial Sequence

=220
=223> Synlhetic

<400= 262
Gly Gly Ser lle Ser Ser Gly Gly Tyr Tyr
1 5 10

=210 263

=211= 21

<212> DNA

«<213= Anlilicial Sequence

=220
=223> Synthetlic

400> 263

77



alctatiaca glgggageac ¢ 21

=210= 264

=211=7

«212= FRT

<2 13> Arificial Sequence

=220
=223= Synlhelic

<400 264
lle Tyr Tyr Ser Gly Ser Thr
1 5

210> 266

<211 30

<212= DMNA

<213> Arificial Sequence

=220
<223= Synlhetic

=400> 265
gcgagagaag gggcelalggi ilgactlac 30

«210= 265

=211 10

<212= PRT

=212= Artificial Sequence

<220
«223> Synthelic

=400 266
Ala Arg Glu Gly Ala Met Val Phe Asp Tyr
1 5 10

e210= 267

=211= 323

<212= DNA

=213= Adilicial Sequence

<220
223> Synthelic

=<400= 267

gacalccagl Igacecagtc lccalectte ctglotgeat ctataggaga cagagteace 60
atcacttget goaccaglea gggeatiage agllatilag cotggtatea goaaaaacca 120
gggasaagecc ctaaactcct gattlalget geatceqgett locazaglgy ggteccalea 180
aggtcageg goagiggals tggsacagaa teaclcica cealcageag cotgoageel 240
gaagaltlla caachatia ctglcascag citaalaght acccgtlcac titggccag 300
gggaccaags tgoagatcas ac 322

=210= 268

<211= 107

<212> PRT

<213= Arilicial Sequence

w220=

78



<223> Synthetic

<400 258
P1.5p lle Glné_eu Thr G]n;.:‘ier Fro Ser Fhe Leu Ser Ala Ser Val Gly
Q 15
Asp Argzgar Thr lle Thr Cys Trp Ala Ser GIn Gly lle Ser Ser Tyr
25 30
Leu Ala Trp Tyr GIn Gin Lys Pro Gly Lys Ala Pro Lys Leu Lau lle
5 40 45
Tyr Ala Ala Ser Ala Ley Gin Ser Gly Val Pro Sar Arg Phe Ser Gly
50 55 &0
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Len GIn Pro
&5 0 75 a0
Glu Asp Phe Ala Thr Tyt Tyr Cys Gln Gin Leu Asn Ser Tyr Pro Phe
as a0 95
Thr Phe Gly Gin Gly Thr Lys Leu Glu s Lys
100 105

=210= 269

=211=18

=212= DNA

=213> Arliicial Sequence

<M=
<223= Synthelic

=400= 269
cagagcata gcagtat 18

<210= 270

211> 6

«212= PRT

=213~ Artificial Sequence

=220~
=223 Synlhetic

=400= 270
Gln Gly lle Ser Ser Tyr
1 5

=210= 271

<211= &

<2 12> DA

<243= Adilicial Sequence

<220=
<223> Bynthelic

400> 271
gclgeatee Q

=210 272

211+ 3

“212> PRT

<213> Artificial Sequence

=2
223> Synlhelic

99



<400= 272
Ala Ala Ser
1

=210> 273

=211= 27

=212 DNA

<213~ Adificial Sequence

<220>
<223 Synthelic

<400= 273
caacagctta alaghacoe ghcact 27

<Z10= 274

=211=49

212> PRT

=213> Arlfcial Sequence

=220
<223> Synthelic

<400= 274
Gin GIn Leu Asn Ser Tyr Fro Phe Thr
1 5

<210= 275

=211= 355

<212= DNA

=213= Arlilicial Sequence

=220
=223 Synlhelic

<400 275

cagyglacage lgcaggagic gageecagoa clggtgaage cllcacagas cotgloccic 60
accltgcacty telelgatgg cloeateage aglgotgght actactgaan clggatcegs 120
ragcacccag ggaaggacct ggaglggatt ggglacatcl atlacagtgg gageacctac 180
lacaaccegl cooleaagag lenaatialc alaleagtag acacglclaa gaaccagilc 240
lecctgaage Lgagelelygt gaclgeegeq gacacygeea tolattaclg igegagagas 300
ggagctatgg Ititoacla clggggccag goaaccotgg teacegictc ctcag . 359

=210> 275

=211=> 118

242> PRT

<213> Arificial Sequence

<220=

223> Synlhelic

=4 00> 275

GIn Yal Gin Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin

1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Sar Gly Gly Ser lle Ser Ser Gly

20 25 30

Gly Tyr Tyr Trp Ser Trp lle Arg Gln His Pro Gly Lys Gly Leu Glu

35 40 45

/D0



Trp lle Gly Tyr lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 55 80
Leu Lys Ser Arg lle Ile lle SerVal Asp Thr Ser Lys Asn Gin Phe
65 70 75 a0
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
B5 a0 o5
Cys Ala Arg Glu Gly Ala Met Val Phe Asp Tyr Trp Gly Gin Gly Thr
100 105 110
Ley Val Thr vVal Ser Ser
15

<210= 277

<211= 30

<212> DNA

<Z213= Arificial Sequence

<220
<223 Synlhebc

<400 277
gglggeleca icageantog lggtiactac 30

<210= 278

<211= 10

<212> PRT

=213 Artificial Sequence

<220
223> Synlhelic

=400 278
Gly Gly Ser lle Ser Ser Gly Gly Tyr Tyr
1 5 10

<210= 279

<211> 21

=212 DMNA

<213= Arificial Sequence

=220
<223= Synthelic

=<4(0= 278
alclattaca gtgggageac o 21

=210 280

=211+ 7

<212= PRT

=213> Arificial Sequence

<220
=223 Synthelic

=400 280
lle Tyr Tyr Ser Gly Ser Thr
1 5

=210 264

1D{



=<2711= 30
<212 DNA
<213 Arlilicial Sequence

<220
=323> Synlhelic

=d4(00= 251
gcgagagazg gggclalggt ttlgactac 30

“210= 282

=21{=10

<212 PRT

<2153> Arlificial Sequence

<220~
<223= Synthelic

<400= 282
Ala Arg Glo Gly Ala Met Val Phe Asp Tyr
1 6] 10

<210= 283

<291= 322

=212= DNA

<213> Arilicial Sequence

<220
<323> Synthetic

400> 283

gacatccagl lgacoceagic tocalcctlo clgtctgoat clolaggaga cagagleace 60
atcactiget gogecagica ggacataae aghatitag colgglalca geasaaacea 120
gogaaagece claaaclcol galtlatgel ocalcogelt tgcaaanlag ggteccalea 1680
aggtcageq geagtggale lgggacagaa ticaclclea coatcageag cotgeagecl 240
gaagattlly caacttalla ctgtcaacag cttaatagli accocatiess ttllggecag 300

gguaccaage loganalcaa ac 322
=210 2684
<211= 107
<212> PRT
«<2'13= Artificial Sequence
<220
<223= Synthelic
<400 284
Asp lle Gin Leu Thr Gin Ser Pro Ser Phe Leu Ser Ala Ser Val Gly
1 5 0 15
Asp Arg Val Thr |l2 Thr Cys Trp Ala Ser Gin Gly lle Ser Ser Tyr
20 25 30
Leu Ala Trp Tyr GIn Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lle
a5 44 45

Tyr Ala Ala Ser Ala Leu Gln Ser Gy Val Pro Ser Arg Phe Ser Gly
a0 L) 60
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Lau GIn Pro
B5 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Leu Asn Ser Tyr Pro Phe
85 o0 a5
Thr Phe Gly Gin Gy Thr Lys Leu Glu lle Lys

02



100 105

=210= 2A5

<21i= 1A

<212 DNA

<213> Arlificial Sequence

=220
<223 Bynlhelic

=400 2R5
taggacatia goagliat

<210 2865

<211>6

212> PRT

=213= Artificial Sequence

<220=
=223> Synlhetic

<400 286
Gin Gly lle Ser Ser Tyr
1 5

=210= 287

<211=9

<212= DNA

<213> Arilicial Sequence

220>
=223> Synthelic

=400 287
gelgecalco

=270 283

=211=>3

<212> PRT

=<213= Arlilicial Sequence

=220=
=223> Synlhetic

=400= 288
Ala Ala Ser
1

=210= 239

<211= 27

<212= ONA

=213> Artificial Sequence

=220
<223> Synlhelic

=400~ 289
cazcagcotta alagtlacee glicact

18

a7

/D3




«210= 250

<211= 9

=212= PRT

<213= Arlilicial Sequence

=230=
<223= Synlhetic

=400= 290
GIn Gin Leu Asn Ser Tyr Pro Fhe Thr
1 5

=210= 291

<311> 355

=212> DMA

<213= Arilicial Sequence

=220
<223> Bynthelic

<400 291

caggigeage tgcageagtc gogoocagga ciogtgaage ctcacagac celgteccic 60
acctgeactly tobctgglog clecalcagc aglggtaoght aclaclggac clggalcege 120
cagcacccag ggasggogecl ggagiggatl ggglacatct attacaglgg gageacciac 180
tacaacccgt coctcaagag logagtiale atalcaglag acacglctaa gaaccagits 240
tecctgaage tgagetetgl gaclgoocgeg gacacgacey tgtatlacty tgegagagsa 300
ggggctalgg tiigacta clgogaccan goaaccetgg teaceglelc ctcag . 365

<210 202

<211= 118

<212> PRT

<213= Arificial Sequence

=220
=223> Synlhetic

<4 00> 252
Gin Val Gin Leu Gin Gl Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
1 5 10 15
Thr Lew Ser Leuw Thr Cys Thr Val Ser Gly Gly Ser lle Ser Ser Gly
20 25 a0
Gly Tyr Tyr Trp Thr Trp lle Arg GlIn His Pro Gly Lys Gly Leu Glu
35 40 45
Trp lle Gly Tyr lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 BA G0
Leu Lys Ser Arg Val lle lle Sar Val Asp Thr Ser Lys Asn Gin Phe

65 70 75 aa
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 a0 835
Cys Ala Arg Glu Gly Al Met Val Phe Asp Tyr Trp Gly Gin Gly Thr
100 105 110
Leu Val Thr Wal Ser Ser
11%
=210= 203
=211= 30
=212> DNA

<213= Arificial Sequence

{04



<220
=223> Synthelic

<400> 293
gatageteea lcageaglgg lggtlactae 30

<210~ 204

=211= 10

=212= PRT

<213= Arlificial Seguence

<220
=223> Synlhelic

=A00> 2894
Gly Gly Ser ll2 Ser Ser Gly Gly Tyr Tyr
1 5 10

<210= 203

211> 21

=212> DNA

<213= Artificial Sequence

Sl
<223 Synlhelic

<A00= 285
alclattaca glgggagcac © 21

<210= 206

211= 7

212> PRT

<213> Artificial Sequence

<220
223> Synlhetic

<AQ0> 296
lle Tyr Tyr Ser Gly Ser Thr
1 L

=210= 297

=211> 30

<212> DNA

=213= Arlilicial Sequenca

=220
=223> Synlhelic

<400= 297
gcoagagasg gagclalggt tthgactac 30

<210~ 298

=211= 10

=212= PRT

<213= Adicial Seguance

w220

.05



«223> Synlhelic

<4 (0= 296

Ala Arg Glu Gly Ala Mel Val Phe Asp Tyr
1 5 10

<210= 289

=211= 323

=212= DNA

<213> Arlificial Sequence

=220=
<223= Synthetlic

=400= 293

gacalecagt tgacecagic lecaleetic clgielgeal clgtaggaga canagicace 60
atcactgct gggeeaglea gggeatiage aghiatiag colgglatea geazazacea 120
gggaaageee claagetool galelatget geateegetl lgcaaaatog gotoeealea 180
aggteageg geaglggate \gggacagas Heactelea casteancag celgeagecl 240
gaagattily caactiatta ctglcaacag cllaatagh accegttcas tittggecag 200
gogaccaagco tggagalcaa ac 322

=<210= 300

<M1= 107

<212= PRT

<213~ Arlificial Sequence

=220

=223> Synlhelic

<400 300

Asp Iz Gin Leu Thr Gin Ser Pro Ser Phe Lau Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr I'e Thr Cys Trp Ala Ser Gin Gly lle Ser Ser Tyr

20 25 3o

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lle

35 40 45

Tyr Ala Ala Ser Ala Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 B0

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu Gin Pro
a5 70 75 B0

Glu Asp Phe Ala Thr Tyr Tyrr Cys GIn Gin Leu Asn Ser Tyr Pro Phe

85 95
Thr Fhe Gly Gin Giy Thr Lyrs Lau Glu ll= Lys
100 105

=210= 301

<211> 18

=212= DNA

<213= Arlificial Sequence

=220
<223> Synthebc

<400> 301
caggqacatla goaghtal 18

«210= 302
=211= 6

106



212> PRT
<213> Artificial Sequence

=220
«223> Synlhelic

=400= 302
Gin Gly lle Ser Ser Tyr
1 =)

=210 303

=211= 8

213> DNA

<213> Arlificial Sequence

=220
223> Synthelic

=400> 303
gclgcalce 9

=210> 304

<211= 3

=212= PRT

<213= Arificial Sequence

<220
223> Synlhelic

<400> 304
Ala Ala Ser
1

=210 305

=211= 27

212> DNA,

=213~ Arificial Sequence

<220=
=223 Synlhelic

=400 305
caacagctta atagitacoce atteact 27

=210 306

<211= 9

=212= PRT

<213> Arlilicial Sequence

=220
223> Synlhetic

=400 306
Gin Gln Leu Asn Ser Tyr Pro Phe Thr
1 5

=210= 307
=211> 335

;’07-



212> DMNA
=213> Adificial Sequence

220
=223~> Synlhetic

=A00> 307

cagglogcage lgoaggdagte gagcceagga clggtgaage cticacagas ooigtoccle 60
acctgcacty tefctgolog clecaleage aplgalagh actactggac clagaleege 120
cagtacccag ggaaggacel agaglggatt ggglacatct altacaglag gageacctac 180
taczaccegl cooloaagag iegagialc atalcaglag acacgictaa gaaccagtic 240
tccetgagge lgagelclgl gactgesgcg gacacggeey tglatlacly lgocgagagas 300
agagclalgg tttiigacla clgoggoeag ggaaccelag leaccgtete cleag 355

=210 308
211> 118
<212= PRT
<213= Anificial Seguence
=220=
<223> Synlhetic
<400 308
Gln Val GIn Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
1 5 10 15
Thr Led Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Ser Ser Gly
20 25 a0
Gly Tyr Tyr Trp Thr Trp lte Arg Gin Tyr Pro Gly Lys Gly Leu Glu
35 40 45

Trp Ile Gly Tyr lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Sar
50 55 B0
Leu Lys Ser Arg Val lle lle Ser Wal Asp Thr Ser Lys Asn Gin Phe
65 70 75 20
Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 80 a5
Cys Ala Arg Glu Gly Ala Mel Val Phe Asp Tyr Trp Gly Gin Gly Thr
100 105 110
Leu Val Thr Val Ser Ser
115

<210= 209

=211= 20

<212> DMNA

=213 Arlificial Sequence

<220=
<223~ Synthetic

=400= 309
ggtggoteca lcageagtgy lggllaclac 30

<210= 310

=211= 10

212> PRT

=213> Adilicial Sequence

<220=
<223 Synlhetic

=400= 310

108



Gly Gly Ser lle Ser Ser Gly Gly Tyr Tyr
1 5 i0

=210> 311

=211= 21

=212> DNA

=213= Arlilicial Sequence

<220
=223+ Synthetic

=400> 311
atclaliaca atgggageac ¢ 21

<210= 312

211> 7

<212= PRT

<213 Arificial Sequence

=220=
223> Synlhelic

=400 312
lle Tyr Tyr Ser Gly Ser Thr
1 5

=210= 313

=211= 3

=212 DNA,

<213= Adilicial Sequence

<220=
<223> Synthetic

=400 313
gcgagagaag ggoctalggl dilgaclac 30

=210 314

<211= 10

=212= PRT

=213= Artificial Sequence

=220
=223= Synlhelic

=400> 314
Ala arg Glu Gly Ala Mel Val Phe Asp Tyr
1 ] 10

<210> 315

«211= 1322

=212= ONA

<213= Arificial Sequence

<220
<223> Synlhelic

=400= 315

109
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gacatecaqgl lgacecagte tecatectic ctololgcal stgtaggaga cagaglcacs 60
alcareltget gogccaglea gggeattage anttattiag ceigglalea geazaaacea 120
aggaaagooe claagelect galclatgel goatesgelt tgeaaaglgg ggteccalea 180
aggtlzageq goaghggals tgggacagaa Heaclctca caatsagecag colgocagect 240
gaagattly caacitalla ctglcaaceg claatagtt accegiicac Kiggeeag 300
gogaccaago lggagalcaa ac 322

=210> 316
<219> 107
<212= PRT
213> Artificial Sequence
<220
=223> Synthetic
<d00> 316
Asp lte GIn Leu Thr Gln Ser Pro Ser Phe Leu Ser Ala Ser Val Gly
1 ] 10 15
Asp Arg Val Thrlle Thr Cys Trp Ala Ser Gin Gly lle Ser Ser Tyr
20 25 K1H
Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lle
235 40 45

Tyr Ala Ala Ser Ala Leu GIn Ser Gly Val Pro Ser Arg Phe Ser Gly
50 85 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr ll2 Ser Ser Leu GIn Pro
6o Fis| 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gin GIn Leu Asn Ser Tyr Pro Phe

85 80 a5
Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys
100 105

<210= 317

<211= 18

=212> DNA

<213~ Arificial Sequence

=220
=223 Synthetic

=400 317
cagogcalta goagtiat 18

=210= 3118

211> 86

=212+ PRT

=213> Arlilicial Sequence

<220=
=223 Synthelic

<400= 218
Gin Gly lle Ser Ser Tyr
1 5

=210= 319

=211= 8%

=212> DINA

«213> Arlilicial Sequence

L



=220>
<223= Synlhelic

=400 315
gcigcatce a

<210= 320

<211= 3

<212= PRT

213> Arlificial Sequence

=220
<223> Synthelic

=400 320
Ala Ala Ser
1

=210= 321

=211= 27

=212=> DNA

<213> Arlilicial Sequence

=220
«<223> Synlhetic

=400= 321
caacagcita atagtfacce gticact 27

210> 322

<211=8

=212> PRT

<213 Arlificial Sequence

<220=
=223> Synlhelic

<A00= 322
Gin GIn Leu Asn Ser Tyr Pro Phe Thr
1 5

=210>- 3271

<211 358

=212= DNA

=213> Artificial Sequence

<220
=223 Synlhelic

=400= 323

caggitcace lgglasagic lggagelgag gtgaagaage clggogcclc aglgaaggte 60
loctocansg chicigitla caccldace aactalgeta tocecclagol gegacagges 120
colggacaayg ggotlgaghy galgggatyy alcagegela acagtggtaa cacagaclcl 180
gcacagaant lecaggecag aghcaccalg accacagaca catccacoac cacageclac 240
atgnaaclga ggageelgan alclgacgac acggecgtgl atlatigige gacgtalagl 200
lggaaclic aclggticga cooctygane cagggascee tgoteacegt cleclcag 358

<210 324
=211+ 1149

iy



«212= PRT
<213= Arilicial Sequence

320

<223> Synihetic

400> 324

Gin Val His Leu Wal Gin Ser Gly Ala Glu Val Lys Lys Fro Gly Ala

1 5 10 15

SerVal Lys Val Sar Cys Arg Ala Ser Gly Tyr Thr Phe Thr Asn Tyr
20 25 30

Gly lle Thr Trp Val Arg GIn Ala Fro Gly Gin Gly Leu Glu Trp Mel
35 40 45
Gly Trp llz Ser Ala Asn Ser Gly Asn Thr Asp Ser Ala Gin Lys Phe
S50 L] 60
Gln Ala Arg Val Thr Met Thr Thr Asp Thr Ser Thr Thr Thr Ala Tyr
G5 70 75 8o
el Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
a5 a0 o5
Ala Thr Tyr Ser Trp Asn Phe His Trp Phe Asp Pro Trp Gly Gin Gly
100 105 110
Thr Leu Val Thr Val Ser Ser
115

=210= 325

<211= 24

=212= DNA

=273= Arilictal Seguence

220>
222 Synthelic

<A00= 325
ggtiacacct taccaacla lggi 24

=1(0= 336

=211~ &

=212 PRT

=213 arlificial Sequence

<220=
<223> Synthetic

400> 326
Gly Tyr Thr Phe Thr Asn Tyr Gly
1 L]

<210 327

<211= 24

=212> DA

<21 3= Artificial Sequence

=220
223> Synlhelic

=400 327
alcageqela acaglgglaa caca 24

210> 328
it2



<211=8
<212> BRT
<213= Arificial Sequence

<220=
<223> Synthetic

=400= 328
lle Ser Ala Asn Ser Gly Asn Thr
1 5

« 210 329

=211> 36

=212> DA

<213> Adilicial Sequence

<720
<223> Synthelic

<400 328
gcgacglala ghiggaactt leachogitc gacees 36

<210= 330

<211= 12

212> PRT

=213~ Artificial Sequence

222
<225 Synlhetic

=400 330

&la Thr Tyr Ser Trp Asn Phe His Trp Phe Asp Pro
1 5 10

<210> 331

=211 325

212> DNA

=213> Anilicial Sequence

=220
=223> Synlhelic

=400 331

gaaattglgt lgacgeagle tocagocact clglettlgt ctecaggags asgagtcacs 60
clctochgea ggaccaglca gaglgtcagi accaactacl taaeetggla cocageagaza 120
cclagecagg cloccagact cotealetal gglgealeca geagggerac lggeatecea 180
gacagglica glggeaglagg glelogggaca gaclicattc lcaccalcag aagletgnag 240
cclgaagal tgeaglgia Hactglcag cagtaiggly getcaccgly gacglicgge 300
caagggacca gggtggaast casac 335

e210= 332
=211= 106
=H2= PRT
=213= Arilicial Sequence

=230
<223= Synlhelic

<400 332
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Glu lle Val Led Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro 3.'3I3.r
1 5 10 15
Glu Arg Wal Thr Lew Ser Cys Arg Ala Ser Gln Ser Val Ser Thr Asn
20 20 20
Tyr Leu Thr Trp Tyr Gln GIn Lys Pro Gly Gin Ala Pro Arg Leu Leu
a5 40 45
llz Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
a0 55 G0
Gly Ser Giy Ser Gly Thr Asp Phe lle Leu Thr 1le Arg Ser Leu Glu
65 70 7o 80
Pro Giu Asp Phe Ala Val Tyr Tyr Cys 31n Gin Cys Gly Gly Ser Pro
85 a0 85
Trp Thr Phe Gly Gin Gly Thr Arg Val Glu lle Lys
100 105

=210> 333

<211= 21

=212 DNA

=213~ Arlilicial Sequence

<220>
<223> Synlhelis

=400= 333
cagaglglca gtaccascta ¢ A

=210= 334

=211= ¥

<212> PRT

=213> Adifcial Sequence

<220=
=223> Synihelic

<400> 334
Gin Ser Val Ser Thr Asn Tyr
1 2

<210 335

<211=9

=212= ONA

213> Arlilicial Sequence

<220
<223» Synthetic

<400~ 335
gglgeates 4

=210= 336

<2113

<212 PRT

=213> Arlilicial Seguence

<220=
<223 Synlhelis

=400 336
Cly Ala Ser

g



<210= 337

211> 37

<212> DNA

213> Arificial Sequence

<220=
=223> Synthelic

=AQ0> 337
cagcaglghg glogelcace glggacy 27

=210= 338

211> 9

<212= PRT

«213> Arificial Sequence

=220=
<223 Synlhetic

<400> 338
Gln Gin Cys Gly Gly Ser Pro Trp Thr
1 5

<210 339

=211=> 3565

=212= DNA

=213> Artificial Sequence

220
=223> Synthetic

=400=> 339

cagolgcage loolggagtc igagagagye gloglcecage clgggagol: tetgagacts 60
lcclatgeag cglelggatt cacclicagl agelatgoca lgcactgagt cogecaggel 120
ttaggcaagy gacigganlg gglgacaght atatgptaly alggaaglaa lasalatiat 180
ggagactceg lgaagggecg allcaccals tecagagaca allccaagaa cacgelgtat 240
clgcaaalga acageclgag agecgaggac acggclglal allactgtas gagagalgga 300
gtagacgoty ctittqatal lilggggocaa gogacaacgg leacegtels Hoag 356

<210= 340
=211= 113
<212= PRT
<213= Adificial Sequence

<220=
<222 Synthelic

<400> 340

Gln Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 S 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 a0

Gly Met His Trp Val Arg GlIn Ala Pro Gly Lys Gly Leu Glu Trp Val
a5 40 45

Ala Val lle Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Gly Asp Ser Val
a0 55 511
Lys Gly Arg Phe Thr [le Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

g



65 70 75 80
Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 80 85
Ala Arg Asp Gly Val Asp Gly Ala Phe Asp lle Trp Gly Gin Gly Thr
100 105 110
Thr Val Thr Val Ser Ser
115

<210= 341

211> 24

=212= DNA

<213> Artificial Sequence

=220
223> Synlhelic

400> 341
ggattcacct teaglageta tgge 24

=210= 342

=211= B

212> PRT

<213= Arlificial Sequence

=220=
=223= Synlhelic

=400> 342
Gly Phe Thr Phe Ser Ser Tyr Gly
1 a

210> 343

211> 24

=212> DNA

<213= Arlificial Sequence

=220=
=223= Synlhelic

=A00> 343
atalggtatg atggaaglaa (aza 24

=210= 344

=211= &

=212= FRT

<213= Artificial Sequence

230
223> Synlhelic

=400 344
lle Trp Tyr Asp Gly Ser Asn Lys
1 5

=210= 345

=211= 33

212> DA

<213 Artificial Sequence

11¢



<220
<223> Synthetic

<400= 345
gcgagagalg gagtagacgg tgctitigal att 33

<210 346

211> 11

=212= PRT

<213= Arificial Sequence

=220=
223> Synthefic

<400= 345
Ala Arg Asp Gly Val Asp Gly Ala Phe Asp lle
1 L) 10

=210= 347

=211= 322

=212= DNA

=2153> Artificial Sequence

<220
<223> Synlhetic

=400= 247

gocatccaga \gacceaghc localecice ctglelgcal etglaggaga cagagtcace 60
atcacttqos ggocaagica agacattaga aalgalitag golgglatca goagaaassa 120
gagasagocs claaactect gatetalget goatecaght lacaaaolon aoleccaica 180
aggticageg goaglogale iggeacagat tteactetea ccateageag acigoagect 240
gaagattttg caactlatta ctglcaacaa gatlacaatt acciglatas togecag 300
gggaccaace tggagalcas ac 322

=210~ 348

=211= 107

=212> PRT

«=213= Arilicial Sequence

=220=
223> Synlhelic

=400 348
Ala lle Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Wal Thrllg Thr Cys Arg Ala Ser GIn Asp lle Arg Asn Asp
20 25 20
Leu Gly Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu e
35 4d 45
Tyr Ala Ala Ser Ser Leu Gln Ser Gly val Fro Ser Arg Phe Ser Gly
ok 55 &0
Ser Gly Ser Gly Thr Asp Phe Thr Len Thr lle Ser Arg Leu Gin Pro
G5 70 7o a0
=lu Asp Fhe Ala Thr Tyr Tyr Cys Gln Gln Asp Tyr Asn Tyr Led Tyr
B5 11 a5
Thr Phe Gly GIn Gly Thr Asn Leu Glu lle Lys
100 105

1



210> 349

211> 13

<212 DNA

=213 Adilicial Sequence

=220
=223> Synlhetic

=400 345
caggacatla gaaalgat

=210= 350

=211=86

<Z212> PRT

=213 Adificial Sequence

=220=
223> Bynlhelic

=400 350
GIn Asp lle Arg Asn Asp
i ]

<210 351

<211= @

2212 ONA

=213> Arilicial Sequence

<220
<233> Synthetic

=400 351
gclgcatee

210> AR2

=211= 13

<212> PRT

<213 Artilicial Sequence

<220
<223> Synlhelic

=A00=> 352
Ala Ala Ser
1

=210= 353

<211= 27

=212> DNA

=213= Anilicial Sequence

<220
<233> Synthetic

<400= 353
caaceagalt acaattacel glatacl

<210= 254
<211= 8

18
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<212= PRET
=213= Arlificial Sequence

<220
=223= Synlhelic

=400 354
{3ln GIn Asp Tyr Asn Tyr Leu Tyr Thr
1 5

=210= 355

=211 364

=212 DNA

=213= Arificial Segquence

=220
=223> Synthelic

<400> 355

gagglgcagl lggiggaglc goggagagae taglocage clgggaagle cotgagacle 60
lcclatgaag cotclggat cacotttnat sactatlata lgacetggat cogecagact 120
ccagngaagy gactggaalg galgoccaac alaazggaag alggaaalga tagalactal 180
glagactcty tgaagyeocy cicaccals lecagagaca acgocasgea glcactgttt 240
ctacaaalga acaglctgag ageegaggac acggelgtl ataclgtae gagagaattt 300
|ggaglagee cloaclacgyg ttggacgle tgg5|gr:,::.aag|E ggaccacggt caccglcios 360
lcan 3

<210= 356

=211= 121

=212= PRT

213> Arihcial Sequence

=220
<223+ Synlhetic

<400> 356
Gl Val Gin Lew Val Glu Ser Gly Gly Gly Lew Val Gin Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Glu Ala Sar Gly Phe Thr Phe Asp Asn Tyr
20 25 30
Tyr Met Thr Trp Val Arg Gin Thr Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Asn Ile Lys Glu Asp Gly Asn Asp Arg Tyr Tyr Val Asp Ser Val
a0 55 G0
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ala Lys Gin Ser Lew Phe
65

70 75 20
Leu Gn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
B5 g a5

Ala Arg Glu Phe Trp Ser Gly Pro His Tyr Gly Leu Asp Yal Trp Gly

100 105 110
Gin Gly Thr Thr Wal Thr Val Ser Ser

115 120

=210 357
211> 24
<242 DNA

«213> Arlilicial Sequence
<220

114



223> Synthetic

<AQ0> 357
gaaticaccl tgataacta kat 24

<210= 358

=211> 8

<212= PRT

<21 3= Adilicial Sequence

<220
<223> Synlhetic

=4 00> 358
Gly Phe Thr Phe Asp Asn Tyr Tyr
1 3]

<20= 358

=211> 24

=212= DNA

<213~ Artificial Sequence

<220
<223> Synthelic

400> 359
atasagoaag alggaaatga taga 24

=210 380

=Z11>8

=212= PRT

<213> Ariificial Sequence

<220
=223> Synlhetiz

<400 360
Ite Lys Glu Asp Gly Asn Asp Arg
1 5

=210= 351

211> 42

212> DMA

<213~ Arlificial Sequence

<220=
<223 Synlhelic

400> 361
gegagagaat Hggaglgg cocleaclac gglitggacg to 42

210> 362

<211> 14

<212= PRT

=213> Arificial Sequence

=220=
223> Synlhelic
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<400 362

Ala Arg Glu Phe Trp Ser Gly Pro His Tyr Gly Leu Asp Val
1 5 10

=210 363

©211= 322

=212> OINA

<213> Arlificial Sequence

<220
<223> Synlhetic

=400 363

gooctocaga tgatecagle tecateslos ctglelgeac ciglaggoga cagaglecace 6
atcactioce gogcaagica goacgtlaga aataatilag golggtalca geagaaacsa 120
nagaalgece claasticot galclatgct gealceagh tacaaaglyg aatcccatca 180
agghicageg geagtggalte tggeleagal feaclclca ceatcageag cotgoagecl 240
gaagatttlg caacttatta ctgtelacaa gallacaalt aceclecgac gHeggecag 300
gggaccaagg tggaaatcaa gro 322

=210= 3654
=2711= 107
<212= PRT
<213 Arificial Sequence
=220
<223> Synlhatic
=400= 364
Ala Leu GIn Mel Thr Gin Ser Pra Ser Ser Leu Ser Ala Pro Val Gly
1 5 10 15
Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin Asp Val Arg Asn Asn
20 25 30
Leu Giy Trp Tyr GIn Gin Lys Pro Gly Asn Ala Prio Lys Phe Leu I
35 A0 45

Tyr Ala Ala Ser Ser Leu Gin Ser Gly lle Pra Ser Arg Phe Ser Gly
50 A5 &0
Ser Gly Ser Gly Ser Asp Phe Thr Leu Thr ite Ser Ser Leu Gin Pro
65 i 75 &0
Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln Asp Tyr Asn Tyr Pra Pro
35 80 95
Thr Phe Gly GIn Gly Thr Lys Val Glu lle Lys
100 106

=310= 355

=211= 18

212> ONA

<213= Artificial Sequence

220>
<223> Synthelic

=400= IE5
caggacgtta gasalaal 18

=210> 366

211> @

212> PRT

=213= Arlilicial Sequence
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<220~
<223= SBynthetlic

=400> 366
Gin Asp Vgl Arg Asn Asn
1 5

<210= 357

=211=12

<212= DA

=213 Adificial Sequence

w230
<223~ Synlhelic

=400 367
gelgcatco 2]

<210 368

<211= 3

<212> PRT

=213= Arlificial Sequence

22205
<223> Synthetic

=400 268
Ala Ala Ser
1

<210 359

<211= 27

=312= DNA

<213~ Arilicial Sequence

=220=
225> Bynlhetic

<400 359
clacaagatt acaatlacce lccgacg 27

<210 370

<211= %9

2= PRT

=213> Arificial Sequence

<220
«223> Synthetic

=400= 370
Leu Gin Asp Tyr Asn Tyr Pro Pro Thr
1 5

=210= 371

=211~ 370

=212> DNA

<213 Artificial Sequence

fa2



<M=
<223* Synlhetic

=400= 371

caggtgeage iggtagagtc laggggagge glgglecage clgggaggle cetgagacte £0
lcclgigeag cgletggatlt cacetteagt agtalggea tgsacigggl cogocagact 120
ccaggcaagg ggclggagty gglggoagtt Uatggtalg atggaaataa laaaazctat 180
giagacteey gaagggoeg aitcaccate teasgagaca allecaagaa cacgeigtal 240
clgcaaalga acagoclgag agecgaggac acgaclglgt attactglge gagagatcac 300
gattilagga glggtiatga gogglogtic gaccectygg goccagggaac cliggleace 60
ghetectcag 370

<210= 372

<211= 123

=212= PRT

=2413= Arificial Sequence

<220

=223> Synthelic

<400= 372

Gin Val Gin Leu Va! Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg

1 L 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Fhe Ser Sar Tyr

20 25 30

Gly Met His Trp Val Arg Gin Ala Pra Gly Lys Gly Leu Glu Trp Val

35 40 45

Ala Val Leu Trp Tyr Asp Gly Ser Asn Lys Asn Tyr Val Asp Ser Val
50 b5 50

Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

B5 70 75 BO
Leu GIn Mel Asn Ser Leu Arg Alz Glu Asp Thr Ala Wal Tyr Tyr Cys
85 ao 85
Ala Ara Asp His Asp Phe Arg Ser Gy Tyr Glu Gly Trp Phe Asp Pro
100 105 110
Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser
115 120
<210= 373
=211+ 24
<212= DNA
=213> Afilicial Sequence
<220
=223 Synlhetic
<400= 373
ggaticacct lcagiagita lgdc 24
<210=> 374
=211=8
=212= PRT

=243 Arlilicial Sequence

=220
<223= Synlhebc

=400 374
Gly Phe Thr Phe Ser Ser Tyr Gly
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<210= 375

211> 24

<212= DNA

=213~ Arlilicial Sequence

=220
223> Synihelic

<400 375
ttatggtalg alggaagtaz laza 24

=210> 376

=211> 8

<212= PRT

=213= Arlilicial Sequence

<220
=223= Synthetic

<4 376
Leu Trp Tyr Asp Gly Ser Asn Lys
1 5

<210= 377

=211= 48

=212 DNA

=213> Arlilicial Sequence

<220
<223 Synthelic

<q00= 377
gcgagagalc acgattiag gaglggitat gagagglagl legacoec 48

<210 378

211> 16

=212= PRT

=213> Artificial Sequence

=220
223> Synlhelic

<400> 378
Ala Arg Asp His Asp Phe Arg Ser Gly Tyr Glu Gly Trp Phe Asp Pro
1 5 10 15

=210= 379

<211= 322

212> DNA

<213= Artifical Sequence

=220=
«223= Synthelic

=A00> 378
gaaatglgl igacacagte lccagecace clglohtgl clocagygga aagagecace 60
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cteleclgoa gggeocantca gaglgticge agetacttag octoglacea acagaaacet 120
ggccaggcts coaggeteel calclalgal gealccaaca gggecaclgg catecgagee 180
aggtteagtg geaglgoate lggoacagac teacteica coalcageag cetagagect 240
gaagatiitg cagtilaltta clgicageac cglageaact ggocloccad theggegga 300
gggaccgagg tggagglcag ac 22

=210= 380
<211= 107
<212= BRT
=213= Artificial Sequence
<220=
=223= Synthetic
=400 380
GElu lle Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Arg Ser Tyr
20 25 30
Leu Ala Trp Tyr Gin GiIn Lys Pro Gly Gln Ala Pro Arg Leo Leu lle
a5 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly
50 55 G0

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr llz Ser Ser Leu Glu Pra
g5 70 5 80

Glu Asp Phe &la Val Tyr Tyr Cys Gin His Arg Ser Asn Trp Pro Pro

85 50 85
Thr Phe Gly Gly Gly Thr Giu Val Glu Val Arg
100 105

<210 381

=211= 18

=212> DiNA,

<213> Arlilicial Sequence

<220
<225> Synlhetic

<400 331
cagaglgtic geagelac 18

=210= 382

211> 5

=212= PRT

=213 Arificial Seguence

=220
=223>= Synthelic

=400 382
Gln Ser Val Arg Ser Tyr
1 5

=210= 383

<211>82

=213 DMA,

=213= Ardificial Sequence

=<220>
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<223> Synthelic

=400 383
gatgcales a

=210= 384

<21= 3

<212> PRT

=213= Arlificial Sequence

=220
<223= Synthelic

<400> 384
Asp Ala Ser
1

<210> 385

<211= 27

=212> DNA

<213= Arlilicial Sequence

2220
=323= Synihelic

<400> 383
cagcaccyla geasctggen teocact 27

<210= 386

=211= 4§

=212= PRT

=213= Arlilicial Sequence

<220
<223= Synthetic

<400~ 388
GIn His Arg Ser Asa Trp Pro Pro Thr
1 o

<210= 337

<211+ 18

212> DNA,

=213~ Arificial Sequence

<220=
«233= Syntheliz

400> 337
laccggeles egalgg 16

<290= 388

<211= 18

=212> DNA

<213> Adificial Sequence

<22(]=
=223~ Synthelic

Faf



=400> 338
ggcggelaag giattioga

<210= 389

<211= 22

<212= DA

<213> Adificial Sequence

<220
<223> Synthelic

=400 389
Hgggaalga ggazageasas ot

=210= 390

<211> 18

=212= DNA

<213= Arlilicial Sequence

<220
<223> Synthelic

=4(0= 380
ctgaagtace ggaggaga

=210% 381

=211= 20

<212> DNA

=213~ Arificial Sequence

=220
<223 Synlhelic

<400 391
atcacgetgg tgatectett

=210 392

211> 15

=212> DNA

<213> Arificial Sequence

=220>
223> Synlhelic

=400 392
gctgeggoga glgelt

=210= 393

<211 23

=212> DA

=213= Artificial Sequence

=220
=223= Synihelic

=A00=> 393
lggcaaatge tggaceeaas aca

=210> 384
=211= 18
=212= DNA

12

22

18

20

16

23
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=213= Arlificia! Sequence

=220=
<223> Synihetic

<400= 384
gggtectgae alctiglec 19

=210 385

<211= 22

=212> ONA

=213 Arificial Sequence

=220
= 223= Synlnelic

=400z 395
gcagalga=sa gaclgggasac ca 22

<210=> 206

211> 372

=292= DNA

=213= Arlificial Sequence

=220
«223> Synthebc

=400= 386

caggigcage tggtgcagic aggtccayga clgglgaanc colegoagaa celoicaclc 60
acclglgcca Ictccggaga caglglelel aglgatagtg clgetlggaa clggalcagg 120
caglcoooat cgagaggect lgaglggety goaaggacat actacsgule casgtagtal 180
aaltgattatg cagtatclgt gasaagicga alaacciica acccagalac alccazgaad 240
cacalelees tgeagetgaa ctelgtgact cecgagoaca cggelatela Hactglgea 300
agagaggagg alaatiggas ttacgnctgg ctegaccsst ogggecagog aaccacggtc 360

accgiclcel ca 372
=210= 397
<211= 124
312> PRT
<213= Arlificial Sequence
<320=
=223> Synthelc
<400= 397
Gln Val Gin Leu Val Gin Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
1 5 10 15
Asn Leu Ser Leu Thr Cys Ala lle Ser Gly Asp Ser Val Ser Ser Asp
20 25 30
Ser Ala Ala Trp Asn Trp lle Arg Gin Ser Pro Ser Arg Gly Leu Glu
25 40 45
Trp Lew Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala
50 55 B0
val Ser Val Lys Ser Arg lle Thr Phe Asn Pro Asp Thr Ser Lys Asn
B5 70 75 B0
His lle Ser Leu GIn Leu Asn Ser Wal Thr Pro Glu Asp Thr Ala lle
85 a0 85
Tyr Tyr Cys Ala Arg Glu Gly Asp Asn Trp Asn Tyr Gly Trp Leu Asp
100 102 110
Pro Tep Gly Gin Gly Thr Thr Val Thr Val Ser Ser
115 120
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<210=> 398

<211> 30

=212> DNA

<213> Arlificial Sequence

220>
«223> Synthelic

<AD0= 348
ggagacagtg telciagtga tagtgelget

=210= 399

=211= 10

<M2= PRT

=213= Anilicial Sequence

<220
=223> Synlhelic

=400= 359
Gly Asp Ser Val Ser Ser Asp Ser Alz Ala
1 5 10

<210= 400

<211= 27

<212 DMNA

=213= Arificial Sequence

<220~
<223 Synthetic

<400= 4010
acatactaca gglccaagtg gtataat

<210= 401

211> 9

212> PRT

213> Arlificial Sequence

<220
=223 Synlhelic

=400= 401
Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn
1 5

=210= 402

<211= 42

=212= ONA

2135 Arlimdal Sequence

=220
«223> Synlhelic

=400 402
gcaagagagg gagataaltg gaattacgge tggctegace ce

20

27

1249

42



<210> 403

211> 14

<212= PRT

<213= Arificial Sequence

=220
<223= Synlhelic

<400 403
Ala Arg Glu Gly Asp Asn Trp Asn Tyr Gly Trp Leu Asp Pro
1 5 10

=210= 404

<211= 336

=212> DNA

«<213= Arlilicial Sequence

e 220>
«223%> Synthelic

<400 404

gacatccagt tgaccoagle leeactetes ctgoccgtea cecelggaga gecagesios 60
atclcclgca gatclaglea gageoclectt citagtaaty gatacaacta Htggatigg 120
lzscctgeaga agocagggea dlelecacaa clectatct attlggtitc {agleggges 180
lccgggglce clpacaggtt cagitggeagt ggalecnoca cagatitiac aclgazaals 244
ancagaging =ggcolgegga gy aat tattaliga tgeaagelel acaaacieeg 300

tacaciiito accgogggac caagglggas akcasa 336

<210= 405

<211= 112

«212> PRT

213> Arificial 3equence

=220=

223> Synlhelc

<400= 405

Asp lle GIn Leu Thr GIn Ser Pro Leu Ser Leu Pro Val Thr Pro Gly

1 5 10 15

Glu Pro Ala Ser lle Ser Cys Arg Sar Ser Gin Ser Leu Leu Leu Ser
20 25 3a

Asn Gly Tyr Asn Tyr Led Asp Trp Tyr Leu Gin Lys Pro Gly Gin Ser
a5 40 45
Pro Gin Leu Leu lle Tyr Leu Val Ser Ser Arg Ala Ser Gly Val Pro
S0 55 &0
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle

65 70 75 80
Ser Arg Val Glu Ala Glu Asp Phe Gly Ile Tyr Tyr Cys Met Gin Ala
85 a0 45

Leu GIn Thr Pro Tyr Thr Phe Gly Arg Gly Thr Lys Val Glu lle Lys
100 105 110

210> 406

=211 33

<212= DNA

<213 Artificial Sequence

<220
<223> Synihetic
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=400= 406

cagagcelece ticHagtaa Iggatacasc tat

<210> 407

«211> 11

212> PRT

<213> Afificial Sequence

=220
223> Synlhelic

=400= 407

GiIn Ser Leu Leu Leu Ser Asn Gy Tyr Asn Tyr

1 o 10

=210 408

=211= 49

<22= DNA

<213= Arlilicial Seguence

220>
=223 Synthelic

<A00= 408
Hagtticl

210> 409

211> 3

=212= PRT

<213 Artificial Sequence

230
=223> Synlhetic

=400 409
Leyu WVal Ser
1

=210= 410

<211= 27

<212> DNA

<213> Adificial Sequence

=220=
=233 Synihelic

=AQ0= 410
algcaaqcle lacazaclos glacact

<210= 411

<211z 9

<212= PRT

=213= Arificial Sequence

<220
<223= Synihelic

<400 411

a3

27
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Met Gln Ala Leu Gin Thr Pro Tyr Thr
1 a

<210=> 412

<211> 360

212> DNA

213> Arbificial Sequence

B
=223> Synthatic

400> 412

cagafgoags lgcaggagtc ggacecagoa ctggloaaae cticacagac colglecete G0
acctgracty Ictctgghgo cleegteage agtgnlaatt actaciggag ctggolecge 120
caacacctag ggaagggecl ggaglgglh ggttacates saaacagtgg gagcacctac 180
lacazceegt cecloaagag Icgaattace atatcagtag acacglclaa gaaccactc 240
lecclaagoc igagetetat gacggocgen gacacggeey tgtattacty lgegagagel 300
gattegogaa oleactactt Igactactgg gaccagngaa coclogtead cglctecica 360

<210= 413

=211= 120

=22= PRT

=213= Artificial Sequence

<220

<223 Synthetic

<4Q0> 413

Gin Val Gin Leu GIn Glu Ser Gly Pra Gly Leu Val Lys Pra Ser Gin

1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Val Ser Ser Gly

20 23 30

Asn Tyr Tyr Trp Ser Trp Val Arg Gin His Pro Gly Lys Gly Leu Glu

35 40 45

Trp Phe Gly Tyr Ile Lys Asa Ser Gly Gly Thr Tyr Tyr Asn Pro Ser
50 55 &0
Leu Lys Ser Arg lle Thr lle Ser Val Asp Thr Ser Lys Asn His Phe

5o 70 7o 80
Ser Levu Arg Leu Ser Ser Mel Thr Ala Ala Asp Thr Ala Val Tyr Tyr
B5 20 95
Cys Ala Arg Ala Gly Ser Gly Ser His Tyr Phe Asp Tyr Trp Gly Gin
100 105 110
Gly Thr Leu Val Thr Val Ser Ser
115 120
=210=> 414
=211= 30
<212= DNA
=213= Arlificial Sequence
=220~
723> Synthetic
=400= 414
ggtagclecy lcageaglgg taattaclac a0
210> 415
<211 10
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212> PRT
=213~ Adificial Sequence

=220
=223> Synthetic

=400= 415
Gly Gly Ser Val Ser Ser Gly Asn Tyr Tyr
1 5 10

2210 415

=211=> 21

<212> DINA

=213= Adilicial Sequence

=220
=225= Synthelic

<400> 416
alcaszaaca glggagoeac ¢ 21

<210= 417

=211=7

=212> PRT

=213> Artificial Sequence

=2320=
=323= Synthelic

<400= 417
llz2 Lys Asn Ser Gly Gly Thr
1 5

=210= 418

=211= 26

<212= DNA

<213> Adilicial Sequence

<220
223> Synthelic

=400= 413
gcgagagelg gitcggogan cactacllt gactac 26

=210= 4189

<211= 12

<212= PRT

=213+ Afificial Sequence

=230
=223> Synlhelic

<A00= 419
Ala Arg Ala Gly Ser Gly Ser His Tyr Fhe Asp Tyr
1 3] 10

<210 420
<211= 224
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<212>0OMA
<213= Artificial Sequence

<220
<223> Synihetic

<400 420

gacalccagt tgacecagle ccagocace cigtetitgt clecagggga sagagecacs 50
cleteclgea ggoccantca gagiattage agoaactact tagectggta ccagocagaza 120
colggesagg cleccagact cobcaletat ggtgealeca ocagggotas ggealecca 180
gacaggttca gtggcaqgtag glclgggaca gacllcacte leaccatcag cagactggag 240
celgaagatt glgcaglgta tactgleag caglacogtt acteacegal caccitegge 200

caaggyacca agciggagal caaa 324

<210= 421

<211> 108

=212> PRT

213> Adilicial Sequence

<220=

=223 Synthetic

<400 421

Asp lle Gin Lew Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 ] 10 i5

3lu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Wal Sar Ser Asn
20 25 30

Tyr Leu Ala Trp Tyr Gin GIn Lys Pro Gly Gin Ala Pro Arg Leu Leu
35 40 45
lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 55 =4
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Gl
65 70 75 80
Pro Glu Asp Cys Ala Val Tyr Tyr Cys GIn Gin Tyr Gy Tyr Ser Pro
a5 90 a5
lle Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys
100 105

<290 422

=211= 24

<212 OMNA,

=213~ Arilicial Sequence

=220=
<223 Synthelic

<400> 422
cagagtglta gcageaacla o 21

=210= 423

2= 7

=212 PRT

=213> Afificial Sequence

<220>
«223> Synlhetic

<400> 423

Galn Serval Ser Ser Asn Tyr
1 5
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<210= 424

<241= G

=212= DNA

=213=> Arlilicial Sequence

<220
=22 3> Synthelic

<A00= 424
gglocales g

=210= 425

<211> 3

=212= PRT

<213= Arificial Sequence

<220=
<223= Synthetic

<400 425
Gly Ala Ser
1

<210= 426

<211= 27

=212> DNA

<213> Artificial Sequence

w220
=223> Synthetic

=400 426
cageagtacg gilactcace gateace 27

<210= 427

=211=18

212> PRT

<213 Arbficial Sequence

€220
=223= Synthetic

<400 427
GIn GIn Tyr Gly Tyr Ser Pro lle Thr
1 5

<210= 423

=211= 369

=212 DNA

<213= Adilicial Sequence

220>
=223~ Synlhetic

<4(0= A28
gaggtgcage tggtgcagle lgagggagye glgglecage clgggaggle cotgagactc 60
teotgtacag cqtetggall caccicaat agttalagea tgeaclgggl cogecagael 120
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ccaggeaaqa gactogaalg gglgtcatit Hatgglatg atggaactaa lagasaclat 180
gtagaatccg loaagggecy attcaccatc lcaagagaca attccasgas talgelgral 240
clggaaaiga acagocigag agoogaggac acggolgtgl atlactgloe gagagateac 300
gatilanga glogttalga goagigabic gacceclggn gosaggqaac colgglcace 360
gleteclca 269

<210= 429
211> 123
<212= PRT
=213> Arilical Sequence

=220=
223> Synthalic

400> 428
Gilu Wal Gin Leu val Gin Ser Gly Gly Gly Val Val GIn Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 23 30
Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Phe Leu Trp Tyr Asp Gly Thr Asn Lys Asn Tyr Val Glu Ser Val
50 55 &0
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Met Leu Tyr
G5 K] 7S 20
Leu Glu Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Va! Tyr Tyr Cys
85 g0 a5
Ala Arg Asp His Asp Phe Arg Ser Gly Tyr Glu Gly Trp Phe Asp Fro
100 105 110
Trp Gly &5 Gly Thr Leu Val Thr Val Ser Ser
113 120

=210= 430

=211= 24

=212 DNA

=213> Artificial Sequence

<220=
<223 Synthetic

<400 430
ggallcaccl tcagtagta tgac 24

210> 431

=211= B

=212> PRT

=213= Artificial Sequence

=220
=223> Synthetic

<400= 421
Gly Phe Thr Phe Ser Ser Tyr Gly
1 5

<210= 432

<211= 24

<212> DMA

=213 Artificial Sequence

3¢



<220
<223> Synihelic

=400= 432
Haloglalg alggaactaa aaa 24

<2710 433

<211=8

=212> PRT

<213> Addwia!l Sequence

<220=
<223> Synthelic

<400=> 433
Leu Trp Tyr Asp Gly Thr Asn Lys
1 5

=210> 434

=211 48

=212= DMNA

«213> Arlificial Sequence

<220
223> Synlhelic

400> 434
gcgagagate acgatiilag gaglgghat gagggotagt tegaceee 48

<210=> 435

=211+ 16

=212= PRT

=213 Adificial Sequence

220>
223> Synlhetic

=400 435

Ala Arg Asp His Asp Phe Arg Ser Gly Tyr Glu Gly Trp Phe Asp Pro
1 5 10 15

=210 436

=211= 321

=212= DMNA

<213> Anlilicial Sequence

<220
<223> Synthelic

=400= 436

gazalagtga lgacacautc lccagecace clgleligl ctecagyyga sagagocace 50
cletcelgea gggocagica gaglgttage agelacttag colggtacea acagaaacat 120
ggccaggele ceaggetoct catclalgal gealccaaca gggecaclyg calcccagee 180
aggltcaglg geaglggals toogacagac ticacletca cecatcageag colagancet 240
gazagaltilg cagtifatta cigtesacac cglageaact ggecleccac Hleggoaga 300
nggaccaang ggasalcaa a 3

<210= 437
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=271 107
212> PRT
=213> Arificial Sequence

<220
=223> Synlhelic
=400= 437
Gh lle Val Met Thr Gin Ser Pro Ala Thr Leu Ser Leu Sar Pro Gly
1 L] 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr
20 25 a0
Leu Ala Trp Tyr Gln GIn Lys Pro Gly Gin Ala Pro Arg Leu Leu Jle
35 40 L

Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly
a0 52 g

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu Pro
65 KL 75 B0

Glu Asp Phe Ala Wal Tyr Tyr Gys Gln His Arg Ser Asn Trp Pro Pro

35 a0 95
Thr Phe Gly Gly Gly Thr Lys Val Glu Ite Lys
100 105

=210 438

=211=18

=212= ONA

<243 Artificial Sequence

=220
<223= Synlhelic

=400= 438
cagaglgha geagelac 18

=210> 439

<2118

=212= PRT

213> Anificial Sequence

=220
=223 Synihetic

<400> 439
Gln Ser Val Ser Ser Tyr
1 5

<210 440

=211= 4

=212= DNA

<213= Arilicial Sequence

<230=
=223= Synlnelic

=A00> 440
gaigcalce 9

<210> 441
<211=3
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=212 PRT
<213= Arificial Sequence

=220
<223 Synlhebc

=400=> 441
Asp Ala Ser
1

<210 442

211> 27

=21 2= DNA

<213= Arlificial Sequance

=220
223> Synthelic

=400 442
caacaccgta geaaclggec \cccact 27

<210 443

211> 98

=212> PRT

<213> Arlificial Sequence

<20
<223= Synlhelic

<40 443
GiIn His Arg Ser Asn Trp Pro Pro Thr
1 5

<210= 444

=211= 366

212> DNA

=213~= Artificial Sequence

=220
«223> Synthetic

<400= 444

cagglacage lgcageagle goglecagaga clgelgasac citcacagac colgleccte 60
acctgelctg tetetgotan ctecalcage aglgglaalt aclaclggac ciggalcesge 120
cagcacccag ggaagggocl agaglggalt ggglacalca agaacaglgy aagegectas 180
lacazicegl cocleaagan cgactace alglcaatag acacglclea gaaccactc 240
tecttgattt igactictgl gaclgecgey gacacggeoc! talatiactg Igcgagagal 300
gaaaalatag cagttcglea igolttigal atelgggace azgagacale oglcacegle 360
lcctca 366

<210 4435

<211 122

<212 PRT

213> Arlficial Seguence

<220
=233 Synthelic

<4 00> 445



Gln Val Gin Leu GIn GIn Ser Gly Pro Gly Leu Leu Lys Pro Ser Gin
1 5 10 15
Thr Leu Ser Leu Thr Cys Ser val Ser Gly Gly Ser lle Ser Ser Gly
20 25 30
Asn Tyr Tyr Trp Thr Trp lie Arg Gin His Pro Gly Lys Gly Leu Gl
5 40 45
Trp lle Gly Tyr lle Lys Asn Ser Gly Ser Ala Tyr Tyr Asn Pro Ser
a0 b5 60
Leu Lys Ser Arg Leu Thr Mel Ser lle Asp Thr Ser GIn Asn His Fhe
65 70 75 a0
Ser Leu lle Leu Thr Ser Val Thr Ala Ala Asp Thr Ala Leu Tyr Tyr
35 20 85
Cys Ala Arg Asp Glu Asn lle Ala Val Arg His Ala Phe Asp lle Trp
100 105 110
Gly GIn Gly Thr Ser Val Thr val Ser Ser
115 120

<210~ 445

<211~ 30

<212= DNA

<213 Arificial Sequence

=220=
<223> Synhetic

=400> 446
qglgactoea cagcagtag laatlaclac 30

<210> 447

<211= 10

=212= PRT

<213> Adilicial Sequence

<220
<223> Synthetic

<4Q0> 447
Gly Gly Ser lle Ser Ser Gly Asn Tyr Tyr
1 5 i0

<210> 448

211> 21

<212> DNA

<213 Artificial Sequence

=220
223> Syntheliz

AQ0> 448
atcaagaaca giggaageogo o 21

<210 449

<21=7

=212= PRT

213> Artificial Sequence

=22Q=
=223 Synthelic
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=A00> 449
lle Lys Asn Ser Gly Ser Ala
1 5

=210= 450

=211=> 42

<212= DNA

<213= Arlificial Sequence

<220
=223~ Synthetic

<4J0> 450
gcgagagalg asastatage aghcglcat golttigata o 42

=210> 451

211> 14

212> PRT

<213> Arfificial Sequence

=220
<223 Synlhelic

<400= 451
Ala Arg Asp Glu Asn lle Ala Val Arg His Ala Fhe Asp lle
1 5 10

<210= 452

<211= 324

<212> ONA

=213> Adilicial Seguence

220>
<223 Synthetic

=400= 452

gazalagigl tgacacaglc locaggegce clglctiigl clocaggaga aagagocace 60
cletectgta ggyecagtcg gaclgttage ageagelacl lageetgyla coaacagaaa 120
cclggooagg cleccagget cotealolat gotacaleca gocgoaccac lagealeeca 180
gacaggtica glogeagtag akctgggaca gaclicaclc tcaccatcas cagaciggag 240
cclgaagatt tgeaalata Haclglcag cagtclggtt acteacctst cacticgge 300

goagggacea agglogaaat caaa 324
=210> 453
211> 108
<212> PRT
=213= Arlificial Sequence
<M=
<223= Synlhelic
=400 463
Glu lle Val Leu Thr Gln Ser Pro Gly Ala Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leuw Ser Cys Arg Ala Ser Arg Thr Val Ser Ser Ser
20 25 30
Tyr Leu Ala Trp Tyr GIn Gin Lys Pro Gly GIn Ala Pro Arg Leu Lew
a5 40 45

lle Tyr Gly Thr Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
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20 o5 G0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Thr Arg Leur Glu
65 70 75 a0
Fro G5lu Asp Phe Ala lle Tyr Tyr Cys Gin Gln Ser Gly Tyr Ser Pro
85 a0 85
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

<210> 454

<241 21

=212= ONA

<213 Arlilicial Sequence

=220>
<223 Synthalic

=400 454
cggaclgtla gocageageta ¢ 21

=210 455

=211 7

<212= PRT

<213> Arlilicial Sequence

<220>
<223> Synlhelic

=400 455
Arg Thr Val Ser Ser Ser Tyr
1 5

=210= 456

211> 9

=212> DNA

<213= Artificial Sequence

220>
=223> Synthehc

<400 456
qolacalce a

=210 457

<211 3

=212 PRT

<213 Artificial Sequence

<220=>
<223~ Synthelic

=400= 457
Gly Thr Sar
1

=210> 458

211> 27

=212 DNA

=213= Arlilicial Seguence
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<220
=223 Synthelic

<400 453
cagcaglclg ghacteace teleact 27

=210= 459

=211=4

<212+ PRT

=213= Arilicial Sequence

<220
<223=> Synthelic

<400 459
Gin Gin Ser Gly Tyr Ser Pro Leu Thr
1 5

=210= 460

=217= 357

<212> DMNA

=213= Arlilicial Sequence

<Z>
<223> Synthelic

400> 460

caggtgcage lgcaggagls gogcccagga claglgaaas cticacagac cotglecele 60
acclgcaclg fclolgatga ctecaleaac zalgligast cotactygac clggatcege 120
caacacccag ggaagyggect ggaglogall ggatacales aatacactgg gggeatecac 160
talazeeegl coctcazgag tegactegee ataleaglgg acacgleaaa gaaceagte 240
tccclgaasa lgzaclelgt gactyeegeg gacacggeea aatattacty lgegagagea 300
cglggaagic atactilga tgtelgggge caggggacas eggheacegt cleclea 357

<210= 481

=211> 119

=212= PRT

<213> Adilicial Sequence

2220

<223> Synlhetic

=400> 461

Gl Wal GIn Leu Gln Glu Ser Gly Pro Gly Leu VYal Lys Pro Ser Gin

1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Asp Asp Ser lle Asn Asn Val

20 25 30

Glu Ser Tyr Trp Thr Trp Ile Arg Gln His Pro Gly Lys Gly Leu Glu

35 40 45

Trp lle Gly Tyr e Lys Tyr Thr Gly Gly lle His Tyr Asn Pro Ser
a0 55 g0
Leu Lys Ser Arg Leu Ala ile Ser Val Asp Thi Ser Lys Asn Gln Phe
g5 Fiit 75 aa
Ser Leu Lys Mel Asn Ser Val Thr Ala Ala Asp Thr Ala Lys Tyr Tyr
85 80 45
Cys Ala Arg Ala Arg Gly Ser His Thr Phe Asp Val Trp Gly Gin Gly
100 105 110
Thr Thr¥al Thr Val Ser Ser
115
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=210 462

=211= 30

<219= DNA

<213> Artificial Sequence

<220
<223> Synthetic

<400 462
gatgactcea lcaacaatgl tgaalcctac an

=210 463

<211= 10

=212= PRT

=213 Arilicial Sequence

=220
225> Synlhelic

=400 463
Asp Asp Ser lle Asn Asn Val Glu Ser Tyr
1 5 10

<210 464

<214=> 21

=212> DNA

<213~ Anlilicial Sequence

=220
<223 Synlhelic

<400 454
alcaaalaca ctggoqgoeat ¢ 21

<210> 465

<219=7

<212+ PRT

213> Arlilicial Sequence

<220
<2253 Synlhetic

400> 465
lle Lys Tyr Thr Gly Gly lle
1 5

=210 466

=211= 33

=212> DNA

<213= Arlificial Sequence

Eeprr ] =3
=223 Synlhebc

=400 466
gcganageac glggaaglca {actiltgat gte 33

i



210> 467

<211= 11

<212> PRT

<213 Arilicial Sequence

220
<223= Synthelic

=400= 467
Ala Arg Ala Arg Gly Ser His Thr Phe Asp Val
1 5 10

<210 468

<211> 324

=212> DNA,

<213= Arlificial Sequence

=220=
<223= Synthetic

=400~ 458

gocalecgygt lgacccagle tecaggeace clglctigat ciecagggga aagagecacc 60
ctoclootgea gggecaglca gagtotiage agtaaclact tagectygla coagcagaaa 120
cctggecagyg cleccegact celcaitial ggtaeatera geaggglege lggeatecea 180
gacaggttca gtggcaglgg gielgugaca gacticacts lcaccalcag cagactggag 240
colgaagall ttgeaclgta ttatiglcag caalatagta ggleaccgat cacctegge 300
caagggacca aqclggagal caaa 324

=210= 469

=211= 108

<212= PRT

=213= Arlilicial Sequence

<20
=<223= Synlhelic

=400= 469

Ala lle Arg Leu Thr GIn Ser Pro Sy Thr Leu Ser Trp Ser Pro Gly
1 D 10 13

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser In Ser Val Sar Ser Asn
20 25 30

Tyr Leu Al Trp Tyr Gl Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu
35 40 45
lle Tyr Gly Ala Ser Ser Arg Val Ala Gly lle Pro Asp Arg Phe Ser
a0 55 G0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

G5 70 75 20
Pra Glu Asp Phe Ala Leu Tyr Tyr Cys Gin Gin Tyr Ser Arg Ser Pro
85 o0 85
lle Thr Phe Gly Gln Gly Thr Lys Leu Glu lle Lys
100 105
<210= 470
<211= 21
=212 DNA

213> Arlilicial Sequence

<220
=223= Synthetic



=4(10> 470
cagaglgtta geadlaacta c

=210 471

2117

«212= PRT

=213= Arificial Sequence

<220
223> Synlhelic

<400 471
Gln Ser Val Ser Ser Asn Tyi
1 5

<210= 472

=211=9

w212 ONA

=213= Anificial Sequence

=220
=223> Synlhelic

<400 472
gglgcakec

210> 473

“2i1= 3

<212= PRT

=213= Arlificial Sequence

<220=
<223> Synlhelic

«400= 473
Gly Ala Ser
y

=210= 474

<211= 27

<212> DNA

=213= Artificial Sequence

<220=
<223> Synlhelic

<400 474
cageaatata gtaggtcace galcacc

=210 475

<211= 8

<212> PRT

=213= Artificial Sequence

<220=
=223= Synlhelic

<400 475

27

27

1b



SIn Gln Tyr Ser Arg Ser Pro lle Thr
1 5

210> 476

<211= 357

=212> ONA

=213~ Arlilicial Sequence

=220
=323> Synthelic

=400> 476

cagglgcage igcaggagte gggeccagga clgglgaage ciicacagacs celgtecole 60
acclgeactg letetgglgg clecalcaac aglghtacll actactggac ctggalcoge 120
cagcacceag ga0aggagcel agagiggatt ggglacalea astcagtog gageacetac 180
tacaaccegt cocteaaggy tegagleace atalcaglog acacglclaa gaaccaatic 240
lecctlazaa ttaaciclgt gactgocgeg gacacggeog tgittilactg locgagagel 300
\clggaagtc alactitiga talclggoge caagggacaa tgotcacegl cteclea 357

<210= A¥7
=211= 119
«212= FRT
=213~> Artificial Sequence
w230
=223 Synlhetic
=400 477
Gin Val Gin Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
2] 5 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Asn Ser Val
20 25 30
Thr Tyr Tyr Trp Thr Trg lle Arg Gin His Pro Gly Arg Gly Leu Glu
3a 40 45

Trp lle Gly Tyr lle Lys Phe Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 85 &0
Leu Lys Giy Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Fhe
&5 70 75 80
Ser Leu Lys lle Asn Ser Val Thr Ala Ala Asp Thr Ala Val Phe Tyr
85 g0 a3
Cys Ala Arg Ala Ser Gly Ser His Thr Phe Asp lle Trp Gly Gin Gly
100 105 110
Thr Met Val Thrval Ser Ser
115

=210= 4783

<211= 30

<212> ONA

=213~> Artificial Sequence

<220=
<223> Synlnelic

<400~ 478
ggtggeleca leaacagigh tacllactiae 30

210> 4749
<211= 10
212> PRT
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<213> Artificial Sequence

<220=
<Z223> Synthelic

=400= 479
Gly Gly Ser lle Asn Ser Mal Thr Tyr Tyr
1 5 10

210> 480

=211 21

<212 DNA,

<213> Anilicial Sequence

<220
<223> Synthetic

<400= 480
alcazalica gtggoageac ¢ 21

=210> 481

<211=7

212> PRT

=213= Arilicial Sequence

220>
<223= Synlhetic

=400 481
lle Lys Phe Ser Gly Ser Thr
1 5

210> 482

<2f1> 33

<212= DNA

=213> Artificial Sequence

<220=
=223~ Synthelic

<400 432
negagagett clggaaglea tacttgat ate a3

<210 483

<Z211> 11

=212> PRT

«213> Ardificial Sequence

<220=
<223= Synthelic

=400= 483
Ala Arg Ala Ser Gly Ser His Thr Phe Asp liz
1 o] 10

<210> 484
<211 321
<212> DNA
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=213= Adificlal Sequence

=220
<223> Sywlhelic

<400> 484

gccalocgga lgacccagle tecagoeace ciglottigt clecagqogds aagagocace 60
cleleclgel gggecagica gaglatage gaclattilg cctggtalea acagaascot 120
goccaggels seaggclect catctaloat acatectara gggocaciga coleccages 180
aggtcaglg geagtggate laggacagac Koaclclea ccalcaacaa cotagagecl 240

gaagaltitg caglttatta ctgteageaq colagegact ggmgcicag c:ttc‘,ggr_;gga 300
gggaccaasc ggagalcaa a

=210= 485
=211= 107
<212 PRT
<213= Arificial Sequence
<220=
223> Synlhetic
<400=> 485
Ala lle Arg Mel Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 12
Glu Arg Ala Thr Leu Ser Cys Trp Ala Ser Gin Ser lle Ser Gly Tyr
20 25 ao
Fhe Ala Trp Tyr Gln Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lle
35 40 45

Tyr Asp Thr Ser Tyr Arg Ala Thr Asp Val Pro Ala Arg Phe Ser Gly
&0 55 50

Ber Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Asn Asn Leu Glu Pro
G5 70 75 50

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Asp Trp Pro Leu

85 40 a5
Ser Phe Gly Gly Gly Thr Lys Leu Glu l'e Lys
100 105

<210 486

=211= 18

=212= DNA

=213 Artificial Seguance

=2 2=
=223= Synthelic

<4Q0> 485
cagaglatia gcggetal 18

<210> 487

=211= 6

<212> PRT

=213> Arificial Sequence

=220=
«223> Synlhelic

=400> 487

Gin Ser fla Ser Gly Tyr
1 a

/44



<210= 488

«211= 9

<212 DNA

=213~ Arihcial Sequence

<220
=223= Synihelic

=400 48§
gatacalco g8

<210= 489

=211= 3

<212= PRT

=213= Arificial Sequence

=220=
<223> Synlhetic

=4(0> 459
Asp Thr Ser
1

<210 490

=211= 27

<212 ONA

=213> Adificial Sequence

=220=
<223> Synthelic

=40 400
cagcagegta gogactggee geleagn 27

=210 491

211> 9

<212> PRT

=213> Artificial Sequence

= 220>
=223 Synlhelic

=4 00> 491
Gin Gin Arg Ser Asp Trp Pro Leu Ser
1 5

210> 492

<211 A67

=212= ONA

=213 Adificia! Seguence

<220=
<223> Synthelic

=400 492

cagglgtage lgeapgagle ggacccagga cltgglgaage citcacagac cetglecele 60
acclgeaclg lolelggtag clecalcaac aglghtactt actaclggac ctggatcege 120
cagcacccag ggag9g9acct agaglogatl goglacatea aaticaglog gageacolas 180
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tacaacccgt coclcaaggg togagleace atelcaglgg acacgtctaa gaéocaattc 240
teccttamaa {taaciotgt gactgoegeg gacacygeeg otttaclg lacgagaget 300
tclggaaglc atactiilga lclgggge casgggacaa logleacegt ctectea 357

=210= 493

<211= 119

<212= PRT

<213= Arificial Sequence

=220

=223 Synlhelic

<400= 493

Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin

1 5 10 15

Thr Leu Ser Lau Thr Cys Thr Val Ser Gly Gly Ser lle Asn Ser Val

20 25 30

Thr Tyr Tyr Trp Thr Trp Hle Arg GiIn His Fro Gly Arg Gly Leu Glu

35 40 45

Trp lle Gly Tyr lle Lys Phe Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
a0 55 G0
Leu Lys Gly Arg Val Thr lle Ser Wal Asp Thr Ser Lys Asn Gin Phe
G5 70 7o a0
Ser Leu Lys lle Asn Ser Val Thr Ala Ala Agp Thr Ala Val Phe Tyr
85 o0 85
Cys Ala Arg Ala Ser Gly Ser His Thr Phe Asp lle Trp Gly Gin Gly
100 105 110
Thr Mel Val Thr Val Ser Ser
B

=2M0= 404

=211= 30

<212= DNA

=213> Adificial Sequence

=220
=223> Synlhetic

=400 484
galggetcca lcaacagigl lactactac 30

=210~ 485

=211=10

212> PRT

=213= Arlificial Sequence

<=
<223> Synlhetic

<4 00> 485
Gly Gly Ser lle Asn Ser Val Thr Tyr Tyr
i 5 10

=<210= 496

=211= 21

=212= ONA

<213= Arlilicial Sequence

=220=
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«223> Synthetic

=400 495
atcaaaltca glgggageac o 21

210> 497

<219= 7

<212= PRT

=213=> Adificial Sequence

<220
©27 3= Synthelic

<400= 497
llz Lys Phe Ser Gly Ser Thr
1 5

«210= 485

<211>= 33

=212= DNA

=213> Artificial Sequence

<220
<223> Synthetic

=40~ 485
gcgagagett clggaagica tacttilgal alc a3

<210 409

=211 11

<212= PRT

213> Arlificial Sequence

=220
223> Synlhetic

<4 00> 499
Ala Arg Ala Ser Gly Ser His Thr Phe Asp lle
1 5 10

=210= 300

=211> 324

<212> DNA

<213> Arificial Sequance

=220
<223> Gynthelic

=400 500

galattolga Igacscagic iccanggeace cigletitat cloccagggoa aagagecace 60
ctelocigoa gggocaglea gaatgitage aacagelact tagoelgata cocageagaaa 120
cclggocagg cteccaggel colcatetet galocgtcca goagggteac lggcalccca 180
gacagghca glggcaglag glctoggaca gacticacte lcaccateag cagactogag 240
cetgaagalt Hggaatgla ttaclglcag caglalagla galcacegat cacettegoe 300
caagjgacca agglggazat caaa 324

<210 501
=211> 108
«2M12= PRT
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=213= Arificial Sequence

=220
<223> Synlhelic
=A400= 501
Asp lle Val Met Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin SerVal Ser Asn Ser
20 25 30
Tyr Leu Ala Trp Tyr Gin GIn Lys Pro Gly Gin Ala Pro Arg Leu Leu
35 40 45

lle Ser Gly Ala Ser Ser Arg Val Thr Gly He Pro Asp Arg Phe Ser
a0 25 &0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ll2 Ser Arg Leu Glu
65 70 75 g0
Fro Glu Asp Phe Gly Met Tyr Tyr Cys GIn Gin Tyr Ser Arg Ser Pro
a3 20 95
lle Thr Phe Gly GIn Gly Thr Lys Val Glu lle Lys
140 105

<210= 502

<2711= 21

<212= DMA

=213> Ardilicial Sequence

=730
223> Synlhefic

=400 502
cagaglgta geaatageola 21

<210= 503

<211= 7

<212= PRT

<213> Aflilicial Sequence

=720
223> Synlhetic

=400= 503
GiIn Ser Val Ser Asn Ser Tyr
1 5

210> 504

<211= 9

<212> DNA

<212= Arlificial Sequence

<220
<223= Synlhelic

<400> 504
galgeglec o

<210= 505

211> 3

=212= PRT

=213= Arilicial Sequence
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<220
=223> Synthetic

<400> 505
Gly Ala Ser
1

=210> 505

=211= 27

213> ONA,

=213> Arilicial Seguence

wd 20
<223> Synlhelic

<400> 506
cagcagtala glaggtcace galcaco 27

=210= 507

211> 9

<212= PRT

213> Arlificial Sequence

<220
<223> Synlhelic

<400 507
Gln Gin Tyr Ser Arg Ser Pro lle Thr
1 5

<210= 508

<211= 357

=212= DNA

<213= Arlificial Sequence

<220
323> Synthelic

<4 00> 508

gagqtgcage tgglacanle lgoageigag gtgasgaaac clagggoels agtgaagglc 60
tectgocaagg clictgatta clectttace agetliggtt teageigogt gegacagges 120
cclaggacaag gactlgagtg gctggoatog atcagegelt acagtgakga cacagaclat 130
geacagaagl tccagggeag agleacecly accaclgaca catccacgac caclgectac 240
alggagetga ggageclgag alctgacgac acggecgtet alaclgige gegalalaac 300
tygaacclee aclggttega cocctggage cagggaaces lagicacegl clectea 357

<210= 209
<211> 119
<212= PRT
<213> Arlilicial Sequence

<220
=223~ Synlhelic

=A00> 500

Glu Val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Ser Phe

i54



20 25 30
Gly Phe Ser Trp Val Arg Gl Ala Pro Gly Gin Gly Lew Glu Trp Leu
a5 40 45
Gly Trp lle Ser Ala Tyr Ser Gy Asp Thr Asp TyrAla Gin Lys Phe
50 a3 60
Gln Gly Arg Val Thr Leu Thr Thr Asp Thr Ser Thr Thr Thr Ala Tyr
65 70 75 a0
Mel Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Wal Tyr Tyr Cys
85 90 5
Ala Arg Tyr Asn Trp Asn Leu His Trp Phe Asp Pro Trp Gly Gin Gy
100 105 110
Thr Leu Val Thr Val Ser Ser
113

<210= 510

<211=24

<212= ONA

=213~ Artificial Sequence

=220
=223 Synthetic

<400 510
oghlaciccl taccagctl lggt 24

=210= 511

211> 8

=212 PRT

=213 Artilicial Sequence

w20
=223> Synthetic

=400 511
Gly Tyr Ser Phe Thr Ser Phe Gly
1 =

<210= 512

=211= 24

=212> DNA

<21 3= Arlificial Sequence

<220
=223= Synthelic

=400= 512
alcagegetl acaglgglga caca 24

<210 513

<211= 8

=212= PRT

<213= Anificial Sequence

<220
=223 Synlhelic

<400= 513
lle Ser Ala Tyr Ser Gly Asp Thr
1 5
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<Z210= 514

<211= 36

=212> DNA

<213= Artificial Sequence

220>
<223 Synthelic

<400= 514
gcgcgatala aclggaacol coactggtie gaccoo 36

=210= 515

211> 12

eMM2= PRT

=213> Adificial Sequence

<20
<223> Synlhetic

<400= 515
Ala Arg Tyr Asn Trp Asn Leu His Trp Phe Asp Pro
1 5 10

<210= 516

<211> 324

=212> DNA

=213> Artificial Sequence

e X 20
=Z23> Synthelic

=400= 516

gacalecgga tgacceagic locaggeate clglettigl clecaggyga argagecace 60
cteleclgea gggecagica gaalattasa ageaactact tagociggla ccageagaaa 120
cctggocagg cleccagget colcalcttt gglacateea acagggecac lgoealltca 180
gacaggtica glggeagty gictggoaca gactiestit teaccalcag cagaclggag 240
colgaagatt igcaglota Hactgteag cagtalggla acteacegty gacgucggc 00

caagggacca aaglgaalal caaa 324

<210= 517

=211= 108

212> PRT

<213= Arlficial Seguence

<220

=323> Synthelic

=400= 517

Asp lle Arg Met Thr Gin Ser Pra Gly lle Leu Ser Leu Ser Pro Gly

1 ) 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Asn lle Lys Ser Asn

20 25 30

Tyr Leu Ala Trp Tyr Gin GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu

25 40 45

lle Pihe Gly Thr Ser Asn Arg Ala Thr Ala lle Ser Asp Arg Phe Ser
50 55 80
Gly Ser Gly Ser Gly Thr Asp Phe Leu Phe Thr lle Ser Arg Leu Glu
65 70 75 &0
54



Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gln Tyr Gly;&sn Ser Pro
85 80 a5

Trp Thr Phe Gly GIn Gly Thr Lys Val Asp lle Lys
100 105

=210> 518

<211= 21

=212= DNA

<213> Ariilicial Sequenca

<220
<223= Synthelic

=400= 518
cagaalatta aaagcaacta ¢ 21

<210> 519

<211= 7

=312= PRT

<213= Arlilicial Sequence

=220
=223> Synthetic

<400> 519
Gin Asn lle Lys Ser Asn Tyr
1 5

<290 520

<211=8

212> DNA,

<213= Arlificial Seguence

220>
<223 Synlhelic

400> 520
ggtacalce 2]

=210= 521

=211+ 3

<212= PRT

=213> Artificial Sequence

<220
<223 3ynthetic

<AD0 521
Gly Thr Ser
1

210> 522

<291 27

<212> DNA

213> Artificial Sequence

<220~
<223= Synlhelic
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=A00=> 522
cagcaglalg gteacicace glggacg 27

<210 523

=211> g

=212= PRT

<213= Arilicial Sequence

<220
<223+ Gynthelic

=400 523
GIn Sin Tyr Gly Asn Ser Pro Trp Thr
1 5

=2102> 524

<211z 357

<212 DNA

<213 Anificial Sequence

=220=
<223= Synlhebc

=400 524

cagglgeage tgcaggag ke gogcccagga cloglgaage cltcacagac ootg locols 50
acclgcacly tctelgatgg ctecatcaac agtgligaat cotaclagac ctogalecge 120
cagcacccag gozagggccl 9aaglggat goalacatea satacacigg gggcalecac 180
tataaccegl coctcaanag tegactlgee atalcaglgn acacgheass gaaccagllc 240
tecclgaaaa tgagetetgt gacigecdon gacacggeeg tolatiaclg lgogagagea 300
cglggaaglc alacttiiga lgtelgggge cagnggacaa logicaceqt cleitca 357

=210> 525

<211= 118

=212= PRT

=3 13> Artificial Sequance

<220~

<223> Synthetic

=400= 525

Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu ¥al Lys Pro Ser Gin

1 =] 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Asp Gly Ser lle Asn Ser Val

20 25 30

Glu Ser Tyr Trp Thr Trp lle Arg Gin His Pro Gly Lys Gly Leu Glu

35 40 45

Trp lle Gly Tyr ll& Lys Tyr Thr Gly Gly ll2 His Tyr Asn Pro Ser
50 55 g0
Leu Lys Ser Arg Leu Ala lle Ser Val Asp Thr Ser Lys Asn Gin Phe

G5 70 9 80
Ser Leu Lys Met Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 90 a5
Cys Ala Arg Ala Arg Gly Ser His Thr Phe Asp Val Trp Gy Gin Gly
100 105 10
Thr Mel¥al Thr Wal Ser Ser
115
<210> 526
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<211= 30
212> ONA
=213= Arlilicial Sequence

2220
=223> Bynthebe

=A00= 526
galggelesa teaacaglgl tgaalcotac 3o

<210= 527

<211= 10

=212= PRT

<213= Arificial Sequence

=220=
223> Synthetic

=A00= 527
Asp Gly Ser lle Agn Ser Val Glu Ser Tyr
1 5 10

<210= 528

<211 21

=312= DNA

<213= Arlificial Sequence

=220
=23%> Synlhelic

=400 528
alcazalaca clgggggeal ¢ 21

<210= 528

=211=7

=212= PRET

<213= Artificial Sequence

el e
«223> Synlhetic

=400= 529
lle Lys Tyr Thr Gly Gly llie
1 3

=210= 530

<211= 33

=212= DNA

=213> Artificial Sequence

<220
=223> Synihelic

=400> 530
gegagageas ategaaglea tackttgat glc 33

<210 531
<211= 11
=212= FRT
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<213> Artificial Sequence

«220=
<223 Synthelic

<400 531
Ala Arg Ala Arg Gly Ser His Thr Phe Asp Val
1 5 10

=210> 532

=211 324

<212+ DNA

=213~ Artilicial Sequence

=220>
<233= Synlhelic

<400 532

gaaatiglgs tgacteanic locaggeace clglctiggt clecagggoa aagagecacc 60
cleiceigca gogocaglhca gagtattage aglaactacl tagoctggta coageagaaa 120
cetpgecang cleccagact coloalitat ggtocalea geagogleac tggeatecca 180
gacaggttca gigocagigg glcloggaca gacttcacte lcaccatcag cagaclggag 240
eclgaagatl Itgezaclgla Hattgleag cantalzgla ggteaccgal cacclicoge 300

caaggaacca saglggatat caaa 224
=210= 533
<211> 108
212> PRT
<213> Arificial Sequence
<220=
=223 Synthetic
<400 532
Glu lle vzl Leu Thr Gin Ser Pro Gly Thr Lew Ser Trp Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser lle Ser Ser Asn
20 25 30
Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45

Ite Tyr Gly Ala Ser Ser Arg Val Thr Gly lle Pro Asp Arg Fhe Ser
L 55 B0
Gly Ser Sly Ser Gly Thr Asp Phe Thr Leu Thr llg Ser Arg Leu Glu

65 7O 75 &0
Fro Glu Asp Phe Ala Leu Tyr Tyr Cys Gln Gin Tyr Ser Arg Ser Pro
85 a0 95
lle Thr Phe Gly GIn Gy Thr Lys Val Asp lle Lys
100 103
<210> 534
=211= 21
=212> DNA
<213> Artificial Sequence
<220
<223> Synlhelic
=400~ 534
cagaglalla gcagtaacta © 21

160



<210= 3534

=2i1=> 7

212> PRT

<27 3= Ariicial Sequence

<220=
=223> Synthelic

=400= 535

Gin Serlle Ser Ser Asn Tyr
1 5

<210 536

211> 9

<212= DMA

<213+ Artificial Sequencea

<M=
=223> Synlhelic

=400 536
qgfgcalce

<210 537

=211 3

212> PRT

=2132= Artificial Sequence

200
<223 Synthetic

=400 537
Gly Ala Ser
1

<210= 538

=211= 27

=212> DNA

<213= Adificial Segquence

<M
<223 Synthetic

<400= 533
cagcaglata gtagglecace galcace

<210= 539

=211= 9

=212> FRT

<213= Arlificial Sequence

<220~
<223~ Synlhelic

=400 535

Gln GIn Tyr Ser Arg Ser Pra lle Thr

1 a

27
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=210 540

<211= 380

212> DMA,

<213= Adificizl Sequence

<220
<223 Synthetic

=400= 540

cagglgcage tgcagganle ggocccagga ctggtgaage clcacagac cotgleecte 60
acctacaclg Ictclgalgg ¢tecglcagr agiggtast actaclggag clggateegs 120
tagcacccaq ggaaggooot ggaglgatil goalacalca adsacaglgo oogoacclas 180
lacaaccogt coetcaagag lcgaatiace aktateagtag acacglclaa gaaccactic 240
teecigagoe lgagelelat gacgdccgeg gacacggecg tatallaclg lgogagagct 300
gattcgggna glcactact tgactaclgg goocagggaa coclggteac cateloclea 260

=210 541

=271> 120

=Z212> PRT

=213> Arlificial Sequence

220>

<223> Synthetic

<400 541

Gln Val GIn Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin

i 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Sar Gly Gly Ser Val Ser Ser Gly

20 25 a0

Asn Tyr Tyr Trp Ser Trp lle Arg GIn His Pro Gly Lys Gly Leu Glu

35 10 4a

Trp Phe Gly Tyr lle Lys Asn Ser Gly Gly Thr Tyr Tyr Asn Pro Ser
50 55 &0
Lau Lys Ser Arg lle Thr lle Ser Val Asp Thr S&r Lys Asn His Phe

65 T 75 80
Ser Leu Arg Leu Ser Ser Mel Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 50 95
Cys Ala Arg Ala Gly Ser Gly Ser His Tyr Phe Asp Tyr Trp Gly Gin
100 105 110
Gly Thr Leu Val Thr Val Ser Ser
115 120
=210= 542
=211= 30
<212= DNA
=213 Arlificial Sequence
=220
<223> Synlhelic
<> 542
ggtagelcecg lcagoaglgy taaltaclac 0
<210> 543
<211> 10
<212> PRT

=213> Arificial Sequence

62



=2 2=
=223> Synlhetic

=400= 543
Gly Gly Ser Val Ser Ser Gly Asn Tyr Tyr
1 & 10

<210> 544

=211 21

=212= DNA

<213> Arificial Sequence

=220
=223> Synlhelic

<400= 544
alcaaaazca glgggogeac o

=210=> 545

211> ¥

<212> PRT

=213= Arificial Sequence

=2 M=
223> Eynlhetic

=400= 545

llz2 Lys Asn Ser Gly Gly Thr
1 S

<210= 546

=211= 36

<212= DNA

<213 Arificial Sequence

<220
<223= Synlhelic

<400= 546
genagagoelg glicggggag leactaclit gactac

<210~ 547

<211= 12

“212= PRT

<213=> Arlilicial Sequence

<220
<233= Synlhelic

=400= B47

Ala Arg Ala Gly Ser Gly Ser His Tyr Phe Asp Tyr

1 L) 10

<210 548

=271 324

=212> DMA

<213= Arificial Sequence

21

s
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=230
<223 Synthebc

=400 548

gaaacgacac icacgeagle tecaggeace ciglohitgh clecagggga aagagecace 60
clclecigea gggecaglca gaglghage ageagelact lageetggla ccagoagaas 120
cetggeocagg cloeeaggel cofcalclal gglgeatoca geanggesac lggcatceca 180
gacaggctca glggeanlgg gtetgggaca gacticacts teaccateag cagaclggag 240
cclgaagatt glgcaglala Haclglcag caglaiggll acleacegat cacchcegac 300

caagggdacca agalggasat caaa 324

=210 549

<211 108

<212= PRT

«213> Arlificial Sequence

=220

223> Synthelic

<400 2349

Glu Thr Thr Leu Thr Gla Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Ser

20 25 30

Tyr Leu Ala Trp Tyt Sln GI0 Lys Pra Gly 51n Ala Fro Arg Leu Leu

25 40 Aa

lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly ke Pra Asp Arg Leu Ser
50 35 &0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
fi5 Fit! 75 80
Pro Glu Asp Cys Ala Val Tyr Tyr Cys GIn Gin Tyr Gly Tyr Ser Pro
85 80 85
lle Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
100 105

=210 550

<2112

=292> DNA,

<213> Ariliclal Sequence

=220
=22:3> Synlhelic

=400 550
cagagtgtta qeageagela ¢ 21

<210= 551

=211 7

=212= PRT

<213> Artficial Sequence

=220
223> Synthetic

<4 00> 551

Gln Ser Val Ser Ser Ser Tyr
1 5

=210= 552

164
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pattitttga gtgotlatga googlgatts gacceclaog gocagggaac colgalcace 360
gicloctca 369

<210= 557
=311= 123
<212= PRT
<213 Artificial Sequence

<220
<223 Synthelic

<400= 557
Glu Val GIn Leu Va! GIn Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Thr Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Ala Mel Tyr Trp Val Arg Gin Ala Pra Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Val lle Trp Tyr Asp Gly Ser Asn Lys Asn Tyr Ala Asp Ser Val
50 25 L
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
B5 i} 73 80
Leu Gin Val Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
a5 90 85
Ala Arg Asp His Asp Phe Leu Ser Gly Tyr Glu Gly Trp Phe Asp Pro
100 105 110
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser
115 120

<210 558

<211= 24

=212 ONA

213> Arlilicial Sequence

<220=
=223 Synlhetic

«400=> 558
ggattcace! lcagtagela e 24

=210 559

<211~ 8

<212> PRT

<213 Artificial Seguence

=220
«223> Bynthetic

<A 559
Gly Phe Thr Phe Sar Ser Tyr Ala
1 5

<210= 580

<211=> 24

=213> DNA

<213 Arlilicial Sequenca

=220=
«223> Synlhetic

166



<400=> 550
alatggtalg alggaagtaa taas 24

<210> 561

<211= 8

=212> PRT

=213~ Artificial Sequence

<220
=223> Synihetic

=400 561
lle Trp Tyr Asp Gly Ser Asn Lys
i 5

<210 562

=271= 48

<212 DNA

<213= Artilicial Sequence

220>
=223> Synthelic

=00 562
gcgagagale acgattittl gagtggital gaggoglggt tegacees 48

=210> 563

2211= 16

=212= PRT

=2153= Arificial Sequence

=220
<223= Synthelic

<400= 563

F;Ia Arg Asps His Asp Ph?cli_eu Ser Gly Tyr Glu Gly Trp Phe Asp Pro
15

=210 564

=211= 321

<212= DNA

=213= Artificial Sequence

<220=
=223= Synlhelic

=00 564

faaattglge tgacteagle tecagoeace ciglolitgt clecagggga sagagocace GO
cleteotgea gggocaglea gagtoliagl agetactag colggtacea acagaaacel 120
agccagacle coaggelec! catetalgat gealccasca gggecaclgg cateccages 160
angitcagly gcaglagate tyggacayac licaclelea coalcaglag colagagoct 240
gaagattily cagtialia ciglcageaa cglageaact ggecleceac teggegga 300
gggaccaaag lggatalcaa a a3

<210 5685
<211= 107
<212> PRT
<213= Arilicial Sequence

16F



<220
<223» Bynthelic

<400= 565

Glu lle Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Lew Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr

20 25 a0
Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lle
a5 40 45
Tyr Asp Ala Ser Asn Arg Afa Thr Gly lle Pro Ala Arg Phe Ser Gly
20 55 60

Ber Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu Pro
65 70 5 80

Glu Asp Phe Ala val Tyr Tyr Oys Gin Gin Arg Ser Asn Trp Pro Pro

g5 20 95

Thr Phe Gly Gly Gly Thr Lys Val Asp lle Lys
100 105

=210 366

=211> 18

<212>= DNA

=213 Arificial Sequence

w220
=223> Synlhelic

=4 00> 566
cagaglgta glagetac 13

=210= 567

<211z 6

=212> PRT

© =213- Artificial Sequence

<220=
<223 Synthetic

<400> 567
Gln Ser Val Ser Ser Tyr
1 5

<210> 568

211> 9

=372 DMA

<213> Arlilicial Sequence

<220=
=223= Synlhelic

<A00> SG8
gafgeabice 9

=210= 569

=211= 3

212> FRT

=213> Artificial Sequence

168



<320
<223 Synlhetic

=400 565
Asp Ala Ser
1

=210 570

<211 27

=212= DMNA

=213> Artificial Sequance

<220
<223= Synthetic

=400= 570
cagcaacgla geaaclgooc toecact 27

<210= 671

<211=19

=212= PET

<213= Artificial Sequence

=220=
=223 Syntheiic

=400= 571
Gin Gin Arg Ser Asn Trp Pro Pro Thr
1 5

=210= 572

=211= 375

=212 DNA,

=213> Arilicial Sequence

=220
<223= Synthelic

<400 572

gagylgcagc lggtacagle lggagelgaa glgaagaadcs ctggggeoclc agiagagte 60
leelgcaagy chelggia caccittace acctalggla icaccigggt gogacagage 120
cclggacaag ggctigaglg galgggatng atcageqgeli leaalgglga cacaaacili 180
qcacagaace lecagaacaq aglcacocty accacagaca calesaclag cacagectal 2440
alggaactga ggagoctgag alcigacqac acggeoghit altaclgtge gagaggggga 300
ggagclegic cggggaach clictictac ggtalggacyg lclggggeca agggaceacy 360
alcaceglel colca 37a

=210= 573
=2117= 125
212> PRT
=213> Artificial Sequence

<220
=223> Synlhelic

=400 573

Glu Val GIn Leu Val Gin Ser Gly Ala Glu Val Lys Asn Pra Gly Ala
1 ) 10 15

Ser Val Arg Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Tyr

164



20 23 30
Gly lle Thr Trp Wal Arg Gin Gly Pro Gly Gin Gy Leu Glu Trp Met
35 40 45
Gly Trp lle Ser Ala Phe Asn Gly Asp Thr Asn Phe Ala Gln Asn Leu
a0 - 55 60
Gin Asn Arg Val Thr Leu Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
g5 Fi¥! 75 &0
Met Glu Leu Arg Ser Lew Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
a5 0 a5
Ala Arg Gly Gly Gly Ala Arg Pro Gly Asn Phe Phe Phe Tyr Gly Mel
100 105 110
Asp Val Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser
115 120 145

210> 574

211> 24

<Z212= DNA

213> Artificial Sequence

<220
<223> Synthetic

<AQ0= 574
gottacacct {laccacela lggt 24

=210> 575

«211= 8

<212= PRT

<2 13> Arificial Sequence

230>
=223> Zynlhetic

=400 5375
Gly Tyr Thr Phe Thr Thr Tyr Gly
1 5

=210 576

=211= 24

<212= DMA

<213> Arificial Sequence

23>
=223~ Jynlhetic

400> 576
atcageactt \caalgglga caca 24

=210= 677

<211= 8

<212= PRT

=213> Artificial Sequence

()=
<223> Synlhetic

=A00=> 577
Ile Ser Ala Phe Asn Gly Asp Thr
1 5

'70



<210= 578

211> 54

=212= DA

<213> Arilicial Sequence

<220
=22 3> Synthelic

=400>= 578
gcgagaggag gaggagceleg leegggaaac tietictict acgglalggacgle . 54

=210 579

=211=18

212> PRT

=213> Artificial Sequence

<220>
<223> Synthetic

=400 579

Ala Arg Gly Gly Gly Ala Arg Pro Gly Asn Phe Phe Phe Tyr Gy Meat
1 3 10 15

Asp Val

=210= 580

<211= 321

212> DNA

213> Artificial Sequence

=220
<223> Synlhelic

<400= 530

galghtglga lgacicaglc lccageeace clghctilat clecagggya aagagecacs 60
ciclocclgla goaccaglca gagltllgee ageotactlag celgglacea acagaazacet 120
ggccagacte ccaggclect caletatnal accleclaca gggeeaclgg egleccages 180
aggtlcagly geaglgogle tgggacagac teactctea acalcagcaa celggagect 240
gaagatttig cagtiaita ctglcageaa cgiggcaact ggcegeteac Hisggogga 300
gqagaccasgg lggasalcaa a 321

=210 381

=211= 107

=212> PRT

=213> Adificial Sequence

=220

<223> Synlhelic

=400 581

Asp Val Val Mel Thr Gin Ser Pro Als Thr Lew Ser Leu Ser Pro Gly

1 8 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Sin Ser Phe Ala Ser Tyr

20 25 30

Leu Ala Trp Tyr Glin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lle

35 40 45

Tyr Asp Thr Ser Tyr Arg Ala Thr Gly Val Pro Ala Arg Phe Sar Gly

20 55 ol
I F]



Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn lle Ser Asn Leu Glu Pro
65 70 75 &0
Glu Asp Phe Ala Val Tyr Tyr Cys GIn Gin Arg Gly Asn Trp Pro Leu
a5 80 95
Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 106

=210 5A2

<211= 18

<212= DNA

<213= Artificial Sequence

=220
225> Synthetic

<400 582
cagaglltlg ccagelac 18

=210= 583

211> 6

<212= PRT

=213 Arlificial Sequence

=220=
223> Synthetic

<400 583
GlIn Ser Fhe Ala Ser Tyr
1 5

210> 584

211> 9

=212 DNA

213> Arlificial Sequence

=220=
<223> Bynthetic

<400~ 534
galacctee 9

=210= 585

<211 3

<212= PRT

<213 Artificial Sequence

<220
=223> Synthetic

=40= HEE
Asp Thr Ser
1

=210= 386

=211= 27

<212> DNA

<213= Arificial Sequence

IF2



<220=
<223> Synlhetic

<4(0= 565
cagcaacgly geaactagec aotcacl 27

=210= 587

211> 9

=212= PRT

<213 Artificial Sequence

<220
=223= Synlhetic

=400= 587
Gin Gin Arg Gly Asn Trp Pro Leu Thr
1 5

=210~= 588

=211= 357

=212> DNA

<213= Arlificial Sequence

=220
223> Synthetic

=400 A8

cagglgcaac tggtgcagtc lggaactgag gtgaagaage clggggoote agigaagate 50
teclgeaagg chictgglia caccttlage tacaatgqly (cactgogl acoacagaes 120
cclggacaag ggeitnaglg galgggatyg alcagegett acgalgatas cacagactat 180
gcacagaagt lccaagdacad aaléaccalg accacagaca calosacgag {acagoclac 240
aftggaaclga ggagecttag alctgacgac acggecgtet attaclgtgc gaggtalagt 300
tygaacaacs aclggticga cocoolggoge cagggaacoo lgolcacegt cleslea 357

=210 583
<2711= 118
<212> PRT
<21 3= Arificial Sequence
<220
<223> Synlhelic
=400 589
Gln Val Gin Leu Val Gin Ser Gly Thr Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Tyr Asn
20 25 30
Gly Val Thr Trp Yal Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met
39 40 45

Gly Trp lle Ser Ala Tyr Asp Gly Asa Thr Asp Tyr Ala Gin Lys Phe
50 55 G0
In Asp Arg lle Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
] 70 75 ad
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 211 85
Ala Arg Tyr Ser Trp Asn Asn His Trp Phe Asp Fro Trp Gly Gin Gly
100 105 110
Thr Leu Val Thr Val Ser Ser
115
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=210> 500

=211= 24

=212= DA,

<213> Arilicial Sequence

<=
«223> Synlhetic

<400> 590
gotlacacct Hagetacaa 19gl

=210= 591

211> §

<212 PRT

<213> Arificial Sequence

=220
<223 Synlhebc

=400 531
Gly Tyr Thr Phe Ser Tyr Asn Gly
1 5

<210= 502

=211= 24

212> DNA

213> Arlilicial Sequence

=220
<223> Synlhelic

=400 592
atcageact acgatggtaa caca

210> 553

=211= 8

<212= PRT

=<213= Arlificial Seguence

2200
223> Synlhelic

<400> 583
lle Ser Ala Tyr Asp Gly Asn Thr
1 &

=270> 504

<211= 35

=212> DNA

<213> Adificial Sequence

“220=
<223> Synthetic

400> 534
geoaggiala gtiggaacaa coaclgglls gaccoe

=210= 545

24

24



“211= 12
<22=PRET
=213> Arificial Sequence

=220
=223= Synthelic

=400> 555
Ala Arg Tyr Ser Trp Asn Asn His Trp Phe Asp Pro
1 ) 10

<210 595

=211> 324

=212~ DMNA

=213> Arlilicial Sequence

=220
<223= Synthetic

=400 596

gatatigiqa igactcaglc iccagacace clglottigl clocaggaga cgaugocace 60
clcicelgea gggecagiea gagigttice ggeagctact lageclggla coageagaaa 120
cclggecagg cloccagget coleatiial gglgeatcca ataggaccac Iggcatccca 150
gacagatica cfggeagtyg glelgggaca gactteacls icaccatcan cagactggag 240
celgaagall Hgcagtgla ticlgteag cagagbgetl teleacegty gacgticgge 300
caagggacca agclggagat caaa 324

<210= 597

=211> 108

=212= PRT

=21 3= Arlificial Seguence

<220
<223= Synthelic

=400 507
Asp lle Val Mel Thr GiIn Ser Pra Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Asp Gly Ala Thr Leu Ser Cys Arg Ala Ser GIn SerVal Ser Gly Ser
20 25 30

Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu
35 40 45

llz Tyr Gly Ala Ser Asn Arg Ala Thr Gly lle Pro Asp Arg Phe Thr
50 55 &0

Gly Ser Gly Ser Gly Thr Asp Pha Thr Leu Thr lle Ser Arg Leu Glu

65 70 75 BO
Pro Glu Asp Phe Ala Val Tyr Phe Cys Gin GIn Ser Ala Phe Ser Pro
85 40 85
Trp Thr FPhe Gly Gin Gly Thr Lys Leu Glu lle Lys
100 105
=210> 598
<211> 21
<212> OMA

=213~ Artificial Sequence

=320
=223= Synihetic

115



<400> 58A
cagagtgltt cocogeagcla o

<210 599

=211=7

213> PRT

=213 Arilicial Sequence

<220=
<223> Synthetic

=4 00> 508
Gin Ser Val Ser Gly Sar Tyr
1 a

=210= 500

<211= 5

<212> ONA

=213= Arificial Sequence

=230>
<223> Synlhelic

400> 500
gatgcalec

<210= 861

<211 3

212> PRT

<213 Artificial Sequence

<220
=223> Synthetic

=400> 601
Gly Ala Ser
1

<210= 602

211> 27

<212> ONA,

<213> Anificizl Seguance

=220=
=233> Synlhelic

<400 602
cagcagagty ctilcleace glanacy

<210= 503

<211= 9

=212= PRT

<213> Artiticial Sequence

220>
<223> Synthetic

=400 GO3I

GIn Gln Ser Ala Phe Ser Pra Tep Thr

Ay

27

17



=2i10= 604

=211 341

<22>= DNA

=2 13> Arlilicial Sequence

=220
=223 Synthelic

=400 604

gaagtocage tggtgcagqte lgggogagac tigotacage ctggggoglc cotoagacie 50
lectgtgeag cetetggatt cacclicagl atgtacgara tgcaclgggl cogoeagact 120
ataggaazag glclggaglg gatctcagea altgglacty clgglgacac atactaleca 180
agclceglga agggecgall caccalcioe agagaaaaty coazgaacte cllgticht 240
rzaalgaaca gectgagage cogggacacy gelgiitatt actolgtaag ateegggact 300
acagagtggl icgaccecty gggocaggoa accoocgglea clgtetesle a 351

<210> BO5
<219> 117
<212> PRT
«213> Artificial Sequence

=220
=323> Synthetic

<4 00> 605
Glu Val GIn Leu val Gin Ser Gly Gly Gly Leu Val Gin Pro Gly Gly
1 a 10 15
Ser Leu Arg Lau Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Mat Tyr
20 25 a0
Asp Met His Trp Val Arg Gin Thr lle Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Ala lle Gly Thr Ala Gly Asp Thr Tye Tyr Pro Gly Serval Lys
50 55 &0
Gly Arg Phe Thr lle Ser Arg Glu Asn Ala Lys Asn Ser Leu Phe Leu
63 70 To 80
GlIn Mel Asn Ser Leu Arg Ala Gly Asp Thr Ala Val Tyr Tyr Cys Val
85 a0 g5
Arg Ser Gly Thr Thr Glu Trp Phe Asp Pra Trp Gly Gin Gly Thr Pro
100 105 110
Yal Thr Val Ser Ser
115

=210= 506

211> 24

=212= DNA

=213= Arificial Sequence

=230
=223> Synlhelic

=A== 506
ggallcacet leaglatgla cgac 24

=210= 607

=211=8

<212> PRT

=213= Artificial Sequence

!'?7—



=220
<223> Synthelic

<400= 507
Yy Fhe Thr Phe Ser Mel Tyr Asp
1 5

<210= 603

=2 =21

<212= DA

<213> Artificial Sequence

<220
223> Synlhelic

<400~ 608
altggtaclg ctggigacac a

=210= 09

<211= 7

<212 PRT

213> Arificial Sequence

<220
223> Synlhelic

<400 509
lle Gly Thr Ala Gy Asp Thr
1 5

210> 610

<211= 33

212> DNA

<213 Artificial Sequence

=220
=223 Synlhelic

=4 00> 610
glaagalecg ggaclacaga olgaticgac cod

210> B11

211> 11

=212» PRT

<213= Ariificial Sequence

220>
<Z23= Synthelic

400> 611

Wal Arg Ser Gly Thr Thr Glu Trp Phe Asp Pra

1 8 10

<210= 612

=211 321

=212= DNA

=213~ Artificial Sequence

27

33
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=<220=
=223> Synlhelic

<4J0= 512

gacalccagl tgacccagte tecaleHod glgletgeal ctatgggana cagagleacs 50
atcacityle ggacgaglca ggglatiagt agetggitag colgatalca geagasacca 120
ggaagagcce claaccioct galctatgel goalecagh lacaaagigy gyloccalea 180
agglicageg geagtggate tgggacagal leaclctea ceatcageag colgeagoct 240
gaagatttty caactizcta Hglctacag getaacaglt (cocgtacas ttlggecag 300
gggaccaagg lggagaicaa a 321

<210= 513
=211= 107
«212= PRT
<213 Adtificial Sequence
<220
<223> Synthelic
=400~ 513
Asp lle Arg Leu Thr Gin Ser Pra Ser Ser Val Ser Ala Sear Val Gly
1 5 10 15
Asn Arg Val Thr lle Thr Cys Arg Thr Ser Gin Gly lle Ser Ser Trp
20 25 ao
Lew Ala Trp Tyr Gin GIn Lys Pra Gly Lys Ala Pro Asn Leu Leu lle
a5 40 45

Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 B0

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin Pro
65 70 75 B0

Glu Asp Fhe Ala Thr Tyr Tyr Cys Leu GIn Ala Asn Ser Phe Pro Tyr

A5 a0 85
Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
100 105

<210>= 614

«211= 18

<212= DMA

=213= Arificial Sequence

=220
223> Synthelic

=400= 514
caggglatta glagctgg 18

=210~ 615

<2116

<212 PRT

<213 Arlificial Sequence

=230
<223> Synlhelic

=400 514

Gin Gly lle Ser SerTrp
1 5

179



=210 616

=211~ 9

=212> DNA

=213> Arilicial Sequence

<230
<223 SGynthelic

<A00> 516
gctgealce 9

=210> 617

=211=3

<212= PRT

=213> Arificial Sequence

<220
<223> Synlhetic

=400 g17
Ala Ala Ser
1

<210= 618

=211= 27

<212> DNA

=213> Arilicial Sequence

=220
223> Synlhelic

<400 518
clacaggeta acaglttcce glacact 27

=210> 618

<211= 8

<212= PRT

213> Arificial Sequence

<220>
=223> Synthelic

<400= 519
Leu Gin Ala Asn Ser Phe Pro Tyr Thr
1 L}

<210= 520

=211= 388

=212> DNA

=<213= Artificial Seguence

=320=
=233 Synlhetic

<400 620

cagglccage tgglgcagtc lgggogagyge glagtecags clgggaggls colgagacic 60
teclgtgeag cgiclggall cacclicagl agitalgoca lgoaclggg!l cogoecagact 120
ccaggcaagy Jootggdagta gatgacagtl talgalalg alggaaglza lzazsaclat 180
gtagaclceg tgaagggecy aticaccate toaagagaca allccaagaa cacacttat 240

180



clgcaaatga acagectgag agecgaggac acggcelglgt aitatigtge gagagateat 300
gatittagga gtgotatga gogatagtts gaceocigon gocagggaar colggtcace 360
glclcctca 389

<210= 521

<211 123

<212= PRT

=213= Arlificial Sequenca

=220
<223> Synlhebc

=400= 621
Gin Val GInﬁLeu Wal Gln15{jer Cly Gly Gly Val Val Gin Fro Gly Arg
1 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Gly Maest His Trp Va:lgnrg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val
45
Ala Val Leu Trp Tyr Asp Gly Ser Asn Lys Asn Tyr Val Asp Ser Val
50 55 60
Lys &ly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80
Leu GIn Mel Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
&85 a0 o5
Ala Arg Asp His Asp Phe Arg Ser Gly Tyr Glu Gly Trp Phe Asp Pro
100 105 110
Trp Gly Gln Gly Thr Leu Val Thr Wal Ser Ser
115 120

=210 622

<211> 24

=212+ DNA,

213> Arlilicial Sequence

<220
=223> Synlhelic

=400 5622
ggaticacel leaglagha lggs 24

<210>= 623

=Z211= A

<212>= PRT

=213 Artificial Sequence

<230
=223~ Synthetic

<400 623
Gly Fhe Thr Phe Ser Ser Tyr Gly
1 a

=210=> 624

e211= 24

212> DNA

=213> Adilicial Sequence

=220>

1%}



<223 Synlhelic

<400> 624
Halggtalg alggaaglaa laaa 24

<210= 525

<211> 8

<212= FRT

=213~ Arificial Sequence

<220
<223+ Synlhelic

<400> 525
Leu Trp Tyr Asp Gly Ser Asn Lys
1 5

=210> 625

<211= 48

=212> DNA,

<213= Artilicial Sequence

=220=
<223> Synlhetic

=A00> G625
acaagagate atgatittan gaatogttal gaggggtagt eqacooe 48

<210= 627

<211= 16

=212= PFRT

=213> Adilicial Sequence

Bt =
«323> Synlhetic

<400= B2F
Ala Arg Asp His Asp Phe Arg Ser Gly Tyr Glu Gly Trp Fhe Asp Pro
1 5 10 19

<210= 528

<311= 3N

=212> DNA

<213= Arlificial Seguence

<220
<223> Synlhelic

=400 528

gaaatlglgc Inacgcaale lceagecace cigbotitgl ciccagggoa aagagecace 60
cteteclgea gggoeaglea gagigticge agolactag cotgdlacca acagaaacct 120
agceagdele ceagqolec! calotatgat geatccaaca gogecactgy catcccages 180
aggilcagly gcagtgggtc lggoacagac ticactelea coalcageag cotagagoct 240
gaagalttig caglitatta ciglcazcac cglageaact ggecloceac tleggegga 200
gggaccaagq logaaaleas a 21

<210= 624
=211= 107
212> PRT

82



=213 Arilicfal Sequence

220>

=223 Synlhelic

<400= 629

Gl e Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Leu Ser Pra Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Arg Ser Tyr

20 25 20
Leu Ala Trp Tyr Gin Gin Lys Pro Gly GIn Ala Fro Arg Leu Leu lle
35 40 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly
50 85 B0
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu Pro
5 Fil 75 B0
Glu Asp Phe Ala Val Tyr Tyr Cys GIn His Arg Ser Asn Trp Pro Pro
85 20 a5
Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

=210= 630

=211= 18

=212= DNA

<213= Arlilicial Sequence

=220
223> Synthetic

=<400= &30
cagaglgilc geagetac 18

<210 631

<211 6

=312 PRT

=<213= Arlilicial Sequence

=220
<223> Synthetic

<400= 631
GlIn Ser Val Arg Ser Tyr
i o

<210=B32

<211= 8

22127 DA

<213 Arlilicial Sequence

2220 =
<223= Synthetic

=A00> 532
galgcalco g

=210> 533

=211= 3

=212= PRT

=213= Arificial Sequence
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<220=
223> Synthelic

=4 00> 533
Asp Ala Ser
1

<210> 534

=211= 27

212> ONA

=213= Artificial Sequence

<220
<223> Synthelic

=A00= 534
caacaccgla geaaclggee leccacl 27

<210= 635

=211 9

=<212= PRT

=213> Arlificial Sequence

2 220>
=223~ Synlhelic

<400 635
Gin His Arg Ser Asn Trp Pro Pra Thr
1 5

=210~ B35

211> 354

<212= DNA

<213 Adiflicial Sequence

220
=223> Synlhetic

=400 635

cagoicacel tgaagaaglc ndgoacagga clgglgaagl citeggagac colgtcaele 60
acllgcactg tetetaclgg clecalcage agtagtagtt aclaclggge clggatcege 120
cageccocag ggaagggact gaaghggat gggagtalcl atalaglgg gagtaaatic 180
tacageecol coclcaagag togagicacs atalacglly acacalecaa gaatcagiic 240
lccclgoaac tgaaeteqgl gaccgeegea gacacgactg lalattacly tgegagacay 300
gltcaglgcaa totigacta clggogcoeag ggaaceclgg \cacogtete ctez . 354

<210= 637

=211> 118

<212+ PRT

=213> Artificial Sequence

=220
223> Synthelic

=400~ 637

Gin Val Thr Leu Lys Glu Ser Gly Pro Gly Leuw Val Lys Ser Ser Giu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Thr Gly Ser lle Ser Ser Ser

184



20 25 a0
Ser Tyr Tyr Trp Ala Trp lle Arg Gin Pro Pro Gly Lys Gly Leu Glu
A5 40 43
Trplle Gly Ser lle Tyr Tyr Ser Gly Ser Lys Phe Tyr Ser Pro Ser
50 L] 60
Leu Lys Ser Arg Val Thr lle Tyr Val Asp Thr Ser Lys Asn Gin Phe
B5 70 75 a0
Ser Leu Gin Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
BSs 80 95
Cys Ala Arg Glin Val Gly Ala lle Phe Asp Tyr Trp Gly Gin Gly Thr
100 105 110
Leu Val Thr Val Ser Ser
115

«210= 538

=211= 30

<212> DNA

<213> Arificial Sequence

<220
=223> Synthelic

=A00= 538
actggeloea toageaolag lagttactac 30

<210> G390

<211= 10

=212=PRT

<213= Arlilicial Sequence

<220
=223> Synthelic

=400=> 539
Thr Gly Ser lle Ser Ser Ser Ser Tyr Tyr
1 o 10

=210= 640

<211 21

=212= DNA

=213> Afificial Sequence

<220
223> Synlhelic

<A00= 540
alclalala glgggaglaa a 21

=210= 641

211> 7

=212= PRT

<£13> Arlficial Sequence

=220
=223 Synlhelic

<400 §41
Ile Tyr Tyr Ser Gly Ser Lys
1 8
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<210=> 542

=211= 20

<212> DNA

=213> Arlilicial Sequence

<220
<223 Synthetic

=400 642
gogagacagg teggigoaat ctitgaclac 30

<210 £43

<211=10

=212> PRT

<213= Adificial Sequence

=220
= 223> Synthelic

<400> 643
Ala Arg Gin Val Gly Ala lig Phe Asp Tyr
1 5 10

<20 G4

211> 321

=212> ONA

<213= Arlilicial Seqguence

<220
<223>= Synlhelc

=400 544

gccateoggt tgacecagle lecticcace clglolgcal ctgtagyaga cagagleacc 60
alclctigee gggoeagtea gagtattagl agiogtan cotgglatea geacsaacea 120
gggaaaqecs clasaclocel getctatasg acqloclagh tagaaaglgg galeccatea 180
aggticageg geagigaale loggacagag teaclclca coalcageag cotgoagest 240
galgaltilg caactatla clgccaacag lalaataght atteteggac glegoccaa 300

gggaccaagq tggagatcaa a 32

<210> 645

<291 107

<212= PRT

<213> Ardificial Sequence

2220

=223= Synlhelic

<400 645

Ala lle Arg Leu Thr GIn Ser Fro Ser Thr Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr lle Ser Cys Arg Ala Ser Gln Ser lle Ser Ser Trp

20 25 30

Leu Ala Trp Tyr Gin His Lys Pro Gly Lys Ala Pro Lys Lew Leu Leu

35 A0 45

Tyr Lys Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 a5 80

Ser Gly Ser Gly Thr Glu Phe Thr Lew Thr lle Ser Ser Leu Gln Pro

G5 0 75 ag
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Asp Asp Phe Ala Thr Tyr Tyr Cys Gln Gin Tyr Asn Ser Tyr Ser Arg
a5 a0 95
Thr Phe Gly Sln Gly Thr Lys YVal Glu lle Lys
100 105

<210= 646

=211= 18

<212= DNA,

=213= Arlificial Sequence

<220
<223= Synthelic

=4 0= G546
cagagtatta gtaghgg 18

<210 547

211> 6

=212= PRT

=213> Arificial Sequence

<220=
<223= Synlhelic

<400 647
GIn Ser lle Ser Ser Tip
1 ]

=210= 648

=211=8

<212= DNA

=213> Artilicial Sequence

220>
<223 Synthetic

<AD0= 548
aaggogtet g

<210 549

=211> 3

=212= PRT

=213> Ardilicial Sequence

220>
<323> Synthetic

= 00=> 549
Lys Ala Ser
1

=210 G50

=211= 27

w22 OMA,

<213> Arlificial Sequence

=220~
<223> Synlhelic
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<400> 650
caacagtala alagttatlc ieggacg 27

<210=> 851

211> 9

<212> PRT

<213* Arlificial Sequence

<220
<233= Synthelic

=400 651
Gin Gin Tyr Asn Ser Tyr Ser Arg Thr
1 L]

=210 G52

<211= 372

<212 DNA

=213= Arlificial Sequence

<220=
<223= Synlhetic

=400 G52

gagglgeags tggtgeagte tggagetgag glgaagaaac clggggecle aglgaaggte 60
lcclgcazgg colelggta cacctilaas atclatgata leagetgaol acgacaggec 120
cclggacaag gactigaglg galgggalgg ateagegett acaatgataa cacaaaclal 180
geacagaaac lccaggacag agleaccalg accacagaaa calctacgac casageslac 240
alggagttga ggagecigaq alctgacgac acggecglgl atlactglge gagagatiet M0
gabggggaa ctocetacea claclacggt atggacgticl ggggccaagg gaccacagle 360
accolotoct ca

<210= 553
=211= 124
212> PRT
=213~ Arlificial Sequence
<220=
=223= Synlhetic
<400~ 653
Glu Val Gin Leu Wal Gin Ser Gly Ala G5lu Val Lys Lys Pro Gly Ala
1 ) 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Asn lle Tyr
20 25 ao
Gly Ile Ser Trp Val Arg GIn Ala Pro Gly Gin Gly Leu Glu Trp Mat
a5 40 45

Gly Trp lle Ser Ala Tyr Asn Gly Asn Thr Asn Tyr Ala Gin Lys Leu
20 55 &0
Gln Gly Arg Wal Thr Met Thr Thr &3lu Thr Ser Thr Thr Thr Ala Tyr
65 i} 75 B0
Met Glu Lew Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 a0 u5
Ala Arg Asp Ser Asp Tep Gly Thr Pra Tyr His T‘,I'r Tyr Gly Mel Asp
100 105 110
Wal Trp Gly GIn Gly Thr Thr Val Thr Val Ser Ser
115 120
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<210~ 554

211> 24

=212 DNA

=213~ Arificial Sequence

=220
=223> Synlhelic

=400 654
ggHscacct Haacalela lggt 24

=210~ 655

<211 B

=M2= PRT

«213= Arlilicial Sequence

230>
<223= Synthelic

=400 B35
Gly Tyr Thr Phe Asn lle Tyr Gly
1 5

=210= 506G

211> 24

<212= DMA

<213> Artificial Sequence

«220=
=223> Synthetlic

=400= 556
atcageget acaatgglaa caca 24

<210= 657

<211=8

312> PRT

=213= Artificial Sequence

<220=
=223= Synlhelic

=400 B57¥
lle Ser Ala Tyr Asn Gly Asn Thr
1 )

=210= 658

=211= 51

=212= UNA,

<213> Artificial Sequence

2220
<223= Synlhetic

=400 G58
gogagagalt clnallggog asclecolac caclactacq glatggacol ¢ 81

=210=> 65B
<211=17
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=212> PRT
<213> Artificial Sequence

<20
=223> Synlhelic

<400> 359

Ala Arg Asp Ser Asp Trp Gly Thr Pra Tyt His Tyr Tyr Giy Mel Asp
i 5 10 15

Wal

210 660

<211= 3349

=212= DA

=213> Artilicial Sequence

=220
<223> Synihatic

=400 560

gatatigtga tgacecagic lecagactce clggcotglgt cletyggega gagggecace 60
alcaacigea agtecageca gaalatitla lacaccloca acaalazagaa ctacitaget 120
tngtaccage agasaceagy acagostect aageigetca tlactnoge attlaccegy 180
aaatecggqgo lecclgacey aticaglgge ageggygtety ggacanalii cacletcace 240
alcagcages tgeaggetga agalglggea gitlatlact gicageaata ttataatacl 300

ccloggacgl leggecasgg gaccaaaglg galalcaaa 339
=210 661
=211 113
212> PRT
=213> Arilicial Sequence
<220
«223> Synthetic
=400~ 661
Asp lle Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 L] 10 15
Glu Arg Ala Thr lle Asn Cys Lys Ser Ser GIn Asn lle Leu Tyr Thr
20 25 aa
Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr GIn Gin Lys Pro Gly Gin
35 40 45

Pro Pro Lys Leu Leu ile Tyr Trp Ala Phe Thr Arg Lys Ser Gly Val
50 55 a0

Pro Asp Arg Fhe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

65 70 75 o

He Ser Ser Leu Gin Ala Glu Agp Val Ala Val Tyr Tyr Cys Gin Gin

a5 o0 a5
Tyr Tyr Asn Thr Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Asp lle
100 102 110
Lys
<210 562
<211= 36
<2712= DNA

<213> Arilicial Sequence
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<220=
<223= Synlhebc

=400> 682
cagaatatil talacaccic capacaataag asctac

=210 663

211> 12

<212= PRT

=213> Adilicial Sequence

=220
223> Synthelic

=400> 563
Gln Asn lle Leu Tyr Thr Ser Asn Asn Lys Asn Tyr
1 5] 10

=210> 664

<211=9

<212= DMA

<2132= Arificial Sequence

<220=
<223 Synlhelic

<400 G54
tgggcatt g

=210> G5

=211= 13

=M2> PRET

=213 Artificial Sequence

<220
«=223> Synlhelic

=400= 665
Trp Ala Phe
1

<210 666

211> 27

212> DNA

<213= Arlilicial Sequence

<220
=225= Synlhelic

<400 G686
cagcaatat alaalactce lcggacg

=210 EG7

<311=9

<212 PRT

<213> Arlilicial Sequence

<220
=223 Synthetic

a5

27
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<400= 667
Gln GIn Tyr Tyr Asn Thr Pro Arg Thr
i 5

=2 B6B

<211= 357

212> DNA

<213> Arilicial Sequence

<220=
<23%= Synlhatic

400> G668

cagalcacct igaaggagle gggoccanga etggigaage cticacagac cetgleccic 60
acctgeacly tololgatgg ctecalcaac agigglygtt cclactggag clggateege 120
cancacccgq anaaggocct goagtggatl goglacalea aalacaglag gggcgtesac 180
lalaaccegl coticaagag lcgaalcace atatcaglgyg acacgtetaa gaaceatile 240
tceclgaaaa tgacclelgt gaclgocgeg gacarggeeg [glaltictg lgegagagea 300
cotggaagle acacttiiga tatelgggac cagoggacaa tggleaccgt clotca 357

210> G629

<211=119

<212= PRT

<213> Artificial Sequence

<220=

223> Synlhetc

<4 00> G669

Gin lle Thr Leu Lys Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin

1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Asp Gly Ser lle Asn Ser Gly

20 25 an

Gly Ser Tyr Trp Ser Trp e Arg Gln His Pro Gly Lys Gly Leu Glu

35 40 45

Trp lle Gl Tyr lle Lys Tyr Ser Gly Gly Val His Tyr Asn Pra Ser
&0 7] (2]
Leu Lys Ser Arg lle Thr He Ser Val Asp Thr Ser Lys Asn His Phe

65 70 75 20
Ser Leu Lys Met Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Phe
85 a0 a5
Cys Ala Arg Ala Pro Gly Ser His Thr Phe Asp lle Trp Gly Gin Gly
100 104 110
Thr Mel Wal Thr Val Ser Ser
115
<210= G670
«211> 30
=212= DNA
<213= Arlificial Sequence
=220
«223= Synlhelic
<400= 570
gatgacleca lcagcagtng tggicclac a0
«210> 671

1§



<211=> 10
<212 PRT
=213= Artificial Sequence

<220
<223> Synthelic

=400 571
Asp Gly Ser lle Asn Ser Gly Gly Ser Tyr
1 5 10

<210= 6§72

=211= 21

<212> DNA

=273~ Arlilicial Sequence

=220
=223 Synlhelic

<400= 672
alcazataca glgoggacgt o 21

=210= 673

<2117

212> PRT

=213> Artificial Sequence

=230
=223~ Synthetic

=<4 00> 673
lle Lys Tyr Ser Gly Gly Yal
1 5

<210 674

<211= 33

<212- ONA

=213> Arlificial Sequence

220>
=223= Synlhelic

<400> 674
gocgagaacac clagaagtea cactittgal alg 33

=210= 675

<211= 11

<212= PRT

<213= Arificial Sequence

=230
=223= Synthebic

=400 675

Ala Arg Ala Pro Gly Ser His Thr Phe Asp lle
1 5 10

=210> 676

{73



211> 324
=212> DNA
<213= Artificial Sequence

=220
<223> Synthefic

<400 676

galattylga Igacicagle lecaggeace ciglclitgt clecaggnga azgagecace 60
clclcolgea gggecagtea gaglgitage aacasclact lageetggla ccageagaaa 120
cetggecagy clooeagact octcalelat gglacateca alagggteag tgocalecca 180
gacagglica glggcaalagg gletggqaca gacteacte teaccalcag cagaclagag 240
ccioaagatt Hgaactala tatigleag caglalagia goteaccgal caccticoge 300
caagggacac gaclggagal lasa 324

<210> 677
=211+ 108
<212= PRT
<213= Arificial Sequence
<220
<223> Synlhelic
<400= 677
Asp lle Val Mel Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser FPro Gly
1 ] 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ber val Ser Asn Asn
20 25 20
Tyr Leu Ala Trp Tyr Gin GIn Lys Pro Gly Gin Ala Pro Arg Leu Leu
Ja 40 45

llz Tyr Gly Thr Ser Asn Arg Val Ser Gly lle Pro Asp Arg Phe Ser
50 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu
G5 70 75 80
Pro Glu Asp Phe Glu Leu Tyr Tyr Cys GIn Gin Tyr Ser Arg Ser Pro
85 80 85
lle Thr Phe Gly Gln Gty Thr Arg Leu Glu lle Lys
100 103

=210~ 678

<211> 21

=212= DNA

=213> Artificial Sequence

<220
<223= Synlhalic

=430> 678
cagagiglta goazcaacta © 21

=210= 679

<217

<212= PRT

=213 Afilizial Sequence

=220
223> Synlhetic

=400= 679
Gin Ser Yal Ser Asn Asn Tyr

94



=210~ BA0

=211= 9

<212> DNA

=213> Arlificial Sequence

=220=
=223> Synthelic

=400 G380
gglacatco 2]

=210= 631

<211= 3

<212>= PRT

<213= Arificial Sequence

<220
<223> Synlhebc

<4010~ 581
Gly Thr Ser
1

<210= 562

=211= 27

<312= ONA

=213= Adificial Sequence

<2 20=
=223 Synthelic

<4{0= 5B
cagcaglata gtaggteace galcace 27

=210 683

=211* 9

212> PRT

<213= Arlilicial Sequence

=220
=223> Synlhelic

=400 683
&5In BIn Tyr Ser Arg Ser Pro lle Thr
1 5

210> 684

<211= 360

212> DNA

=213> Arlilicial Sequence

=220
=223 Synlhelic

<400 684
gagglgeage ggtgcagic tganggagge ttgglacaac ctgggagate colgagacle 60

195



lcciglgeag colelggatt cacetttaas asctttgoca lnacclgggl cogocagact 120
ccagggaagy gectggagty ggleleaact atiaglggla glggeatiga cacalactge 180
gcagacicog lgaaggaceg gilcaccale tooagagaca attecaagaa cacaciglat 240
clgcasalga acagectgag agecgaggac acggecglal aHaclglge gaaagalgge 300
gechetata gtggelacga acaclactgg ggecagggaa caatgglcac cgtotectca 360

<270= 585

<211> 120

=212= PRT

<213> Artlicial Sequence

<d 20
<223> Bynthelic

<400= 685
Glu Val GIn Leu Val Gin Ser Gly Gly Gly Leu val Gin Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asn Phe
20 25 30
Ala Met Thr Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
a5 40 45
Ser Thrlle Ser Gly Ser Gly Val Asp Thr Tyr Cys Ala Asp Ser Val
a0 55 &0
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
85 70 75 a0
Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 a0 95
Ala Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Giu His Tyr Trp Gly Gin
100 105 110
Gly Thr Mel Val Thr Val Ser Ser
115 120

<210= 688

=211= 24

<212>= DMA

=2123= Arlificial Sequence

220>
=223= Synthetic

<400> 686
ggattcacct taacaactt tgec 24

=210 687

=211= 8

=212> PRT

<213= Arificial Sequence

220
=223= Synlhetc

=400=> BEY
Gly Phe Thr Phe Asn Asn Phe Ala
1 5

=210> GAA
e211= 24
=212 ONA

196



<21 3= Arlilicial Sequence

<220
<223> Synlhelic

<400~ 688
atlaatggla glpgcgttga caca |

<210 589

=211> &

<212= FRT

=213> Artificial Sequence

=220=
<223 Synthelic

=400= G8Y
lle Ser Gly Ser Gly Val Asp Thr
1 5

<210= B30

<211= 39

212> DNA

<213> Artificial Sequence

=220
223> Synlhetic

=400 680
gcgasagalg gogocticta tagtgoctac gaacactac 39

«210> 591

<271= 13

=212= PRT

«213= Artificial Sequence

=220+
<223> Synlhelic

<400> 691

Ala Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Glu His Tyr
1 5 10

=210=> §92

=211> 324

<212= DMNA

=213= Afilctal Sequence

<220
<22%= Synlhelic

=4]D> GBZ

gasacgacac cacgeagle iecaggoace clgtctligt clecagggga aagagocace 60
cletcctoca gogecagica gagighage agoagetact tagoctggla ccapcagaaa 120
setpgecagg ctocccaggeol colcalclal gglacatesa acagagests logealcoca 180
gacaggctca taqeaglgg gleladgaca gacticactc lcaccalcay cagactggag 240
tclgzagatl Hgeagkgta ttacigleag caglatogta golecaccticg gacgticgge 200
caagggd acca aagtggalat casa 334
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=210> 583

<211= 108
<22= PRT
<213~ Artificial Sequence
w220
«<223= Synthelic
=400> 593
Glu Thr Thr Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Ser
20 24 30
Tyr Leu Ala Trg Tyr Gln Gin Lys Pra Gly Gln Ala Pro Arg Leu Leu
a5 40 45

lle Tyr Gly Thr Ser Asn Arg Ala Ser Gly lle Pro Asp Arg Lau Tle
50 55 g
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
65 70 75 20
Ser Glu Asp Phe Ala Val Tyr Tyr Cys (glﬁn GIn Tyr Gly Ser Ser Fro
B85 a0
Arg Thr Pha Gly GIn Gly Thr Lys val Asp lle Lys
100 105

<210> 684

=211= 21

<212> DNA

=<213> Arificial Sequence

«220=
<223> Synhelic

=AQ0> B34
cagaglghta gcageagela o 21

<210= 695

2117

212> PRT

<213> Arlificial Sequence

<220=>
223> Synlhetic

400> 555
Gln Ser Val Ser Sar Sar Tyr
1 )

<210 606

=211=89

<212> ONA

=213 Artificial Sequence

<220
<223= Synlhetic

=400 596
ggtacatco g8

<210= 697

198



<211= 3
=212= PRT
<213~ Artilicial Sequence

=220
<223 Synthelic

=400 597
Gly Thr Ser
1

<210 608

=Z211= 27

<212 ONA

<213 Arificial Sequence

<220=
<323= Synthebc

=400> 698
cagcagtalg gtagotcace leggaco 27

<210= 692

=211=92

<212 PRT

<213 Arificial Sequence

=220
=223 Synlhetic

<4 00> 698
GlIn GIn Tyr Gly Ser Ser Pro Arg Thr
1 5

<270 70D

=211> 363

=212= DNA

<213> Arlilicial Sequence

=220=
<223> Synthelic

=400 00

gagglgcage tgglgcagqte iggggganns ggglecagc cloggangte cetgagaclc 60
Icclgtgcag cgtelggatt cacctieagt agetalggeca lacaclggat cegecagoct 120
coaggeaagg ggclgdaaty agtggeagtt atalgglalg atggsaglaa taaalactal 180
gcagaclecg tgaagggecy allcaccal lecagagaca atlccaagaa catgelgtal 240
clacaaatga acageclgag agoegaggac acggcotglal allactglge ogettacgal 300
altttigatg ghatcoce gatigactas lggggocagg gﬁa;ccclggl caccgbeles 360

lca 3

=210=- 701

=211= 121

<2M2= PRT

=213> Arlificial Sequence

=220
«223> Synlhelic

194



=A00> 701
Glu Val GIn Leu Val Gin Ser Gly Gly Gly Yal vai Gin Pro Gly Arg
1 a 10 19
Ser Leu Arg Ley Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Gly Mel His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
a5 40 45
Alaval lle Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 55 0
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Mel Leo Tyr
G5 70 Fi 80
Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ata Val Tyr Tyr Cys
85 an 85
Ala &la Tyr Asp lle Leu Tle Sy Tyr Ser Pro Val Asp Tyr Trp Gly
100 105 110
Gin Gly Thr Leu ¥al Thr Val Ser Ser
115 120

=210 702

<211= 24

<212= DNA

=213= Arbficial Seguence

=220
«223> Synthelic

=400 702
ggaltcaccl tcaglagela lgge 24

<240 703

<211=8

=212> PRT

<M 3= Arlilicial Saquence

<220
223> Synlhelic

<400 703
Gly Phe Thr Phe Ser Ser Tyr Gly
1 5

210> 704

=2179= 24

<212= DONA,

<213> Ardificial Sequence

<220
=223> Synlhelic

=400= 704
alalggtatg atgga=glaa taaa 24

=270 705

<21i= 8

=212> PRT

=213> Arlilcial Sequence

<220=
«323= Synlhetic

200



<400> 705
lle Trp Tyr Asp Gly Ser Asn Lys
1 3

<210 706

=211= 42

<22=> ONA

<213= Artificial Sequence

=220
=223= Synihelic

<A00= 706
gcggctlacg alatilgat tggitalles coggttgact ac 42

=210= 707

=211= 14

=212= PRT

=213 Adilicial Sequence

=220
<223> Synthelic

=400 FUF
Ala Ala Tyr Asp lle Leu lle Giy Tyr Ser Pro Val Asp Tyr
1 5 10

<210= 708

<211= 318

<312> DNA,

<213= Artificial Sequence

<220
=223> Synthelic

=400 708

gatatlgiga gacceagtc tlecagecace ciglelglgt clocaggggs asgagocace 60
cletectgea gogecaptea gaclgttagl ageaactiag calggticea goagaaacel 120
ggocagqelc coagactoct calctalgat gcatccacca goaccaclag lateccages 180
aggtcagtg geagldggle gageacagas ticackelea coalcagcag colgeaglel 240
gaagalttig caglllatta ctgteageay lataataact gatacacli lggecagagg 300
accangclgg agalcaaa 312

210> 708
=211= 106
=212> PRT
=213> Arificial Sequence
=220
<223 Synlhelic
=400=> 709
Asp e wal Met Thr Gln Ser Pro Ala Thr Leu Ser Wal Ser Pro Gly
1 5 1d 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Thr Val Ser Ser Asn
20 25 an
Lau Ala Trp Phe Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lle
35 40 45

20}



Tyr Asp Ala Ser Thr Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly
50 9o G0
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Lew Gin Ser
65 70 75 8O
Glu Asp Phe Ala val Tyr Tyr Cys Gln Gin Tyr Asn Asn Trp Tyr Thr
85 90 a5
Pha Gly Gin Gly Thr Lys Leu Glu lle Lys
100 105

=290= 710

<211= 18

<212= DMA

=213> Artificial Sequence

=22 0=
223> Synthetic

=400= 710
cagactgta gtageaac 18

=210= 711

<211> 6

<212> PRT

=213= Arlilicial Seguence

=220=
=223 Synthelic

<400~ F11
Gin Thr Val Ser Ser Asn
1 a

=210= 712

<211= 9

=212 DNA

=213> Artificial Sequence

<220
<223> Synthetic

<400= 712
gatgcatce 9

<210= 713

=211= 3

<212= PRT

<213> Arlilizial Sequence

<220
=223> Bynthelic

<400~ 713
Asp Ala Ser
1

<210 714
<291 24
<212> DNA

202



=213~ Arifigal Sequence

<P M=
<223= Synlhelic

=400= 714
cagcagtata ataaclggta cact 24

=210= 715

=Z211= 8

212> PRT

=213> Arlificial Sequence

<220
<223= Bynlhelic

<400 715
Gln Gin Tyr Asn Asn Trp Tyr Thr
1 5

=210= 716

=211= 357

=212>= DNA

<213> Ardificial Sequence

<220
223> Synihelic

<400 716

gagglgecage lgglgcagle qggcccagga clgglgaagc cllcacagac celgtoocte 60
acciocactg loletggloy ctecattace aglgatoght aclactggac clggatcege 120
cagcacccag ggasgggcct ggaatggalt ggatacalea asttlaglgg gaacacctas 180
Iacaaceegt cocleaggag egagteace atalcactg acacgiclaa gaatcagte 240
lcccigaata Igacelelgl gactyecgey gacacggocg Igtaltatty tgegagagea 300
cclggaagle ataactitga catclgggoc caagggacas tgqtcaccgl clelca 357

=210= 717
=211 114
=212= PRT
<213> Artificial Sequence
w220
=223= Synlhelic
A0 717
Glu Val Gin Leu Val Gin Ser Gly Pra Gly Leu Val Lys Pro Ser Gin
1 5 o 15
Thr Leu Ser Leu Thr Cys Thr Wal Ser Gly Gly Ser lle Thr Ser Gly
20 25 30
Gly Tyr Tyr Trp Thr Trp [le Arg Gin His Pro Gly Lys Gly Leu Glu
a5 4G 45
Trp lie Gly Tyr lle Lys Phe Ser Gly Asn Thr Tyr Tyr Asn Pro Ser
56 55 SH
Leu Arg Ser Arg Val Thr lle Ser Leu Asp Thr Ser Lys Asn Gin Phe
65 70 75 ao
Ser Leu Asn Mal Thr Ser Val Thr Ala Ala Agp Thr Ala Val Tyr Tyr
85 80 g5
Cys Ala Arg Ala Pro Gly Ser His Asn Phe Asp lle Trp Gly Gin Gly
100 105 110

Thr Met Val Thr Val Ser Ser

203



115

<210= 718

<211= 20

«212> DNA

«213= Arllicial Sequence

<220=
<223= Syntheliz

=400= 718
gglggcicca taccagigg Iggtaclac

210> 719

211> 10

=212> PRT

<213= Arificial Saquence

=220
<223 Synhelic

<400= 71D
Gly Gly Ser lle Thr Ser Gly Ghy Tyr Tyr
1 5 10

=210= 720

=211= 21

212> DMNA,

=21 3= Arlilicial Sequence

=220
=223> Synlhelic

=400>= 720
atcaasttla gigggaacac ¢

<210 721

221> 7

=212> PRT

<213 Arificial Sequence

<220
=223> Syniheatic

<400= 721
lle Lys Phe Ser Gy Asn Thr
1 5

=210= 722

<211= 33

<212= DMA

<213> Adificial Sequence

<220=
223> Synthetic

=400= 722
gcgagagcac clggaaatca lasclliligac atc

21

a0

33
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=210= ¥23

<211> 11

=212> PRT

<21 3= Arlilicial Sequence

<220
=223> Synthelic

A0 723
Ala Arg Ala Pro Gly Ser His Asn Phe Asp lle
1 5 10

<210 724

=211= 324

=212= DNA

=213>= Adificial Sequence

<220
=233> Bynihetic

=400 724

gecatceggt igacccagle iocagacace ctglotiigt clocagggga aagagocaco 60
cleloelgoa gggocaglgl gagtatiagl aalzaclat lagectgata ceageagaza 120
celogecagg ctercaggel coicalclat ggigeateca goagggocac lggeatecea 180
gacaggttea glggeaglgg atclaogaca gaclteacle icaccalcag aagaclggag 240
lclgcagatt Hgeacegba Hactyicag ceatalagla ggleacegat caccticgge 300
caagggacac gaclggagat taas 24

=210 723
<211> 108
=212 PRT
<213 Arlilicial Sequence
<220=
=323> Synthetic
=400 725
Alalle Arg Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly
1 5 1] 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Val Ser lle Ser Asn Asn
20 25 30
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu
a5 40 45

lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Arg Arg Leu Glu

65 70 75 aa
Ser Ala Asp Phe Ala Pra Tyr Tyr Cys Gin GIn Tyr Ser Arg Ser Pro
a5 an a5
llz Thr Phe Gly Gin Gly Thr Arg Leu Glu lle Lys
100 105
=210= 726
<211= 21
2= DNA

<213> Arlilicial Sequence

220>

205



=223> Synthetic

=400 726
glgagiatia glaalaacts L

<210= 727

=211=7

=212= PRT

=213= Arlificial Seguence

=220=
<223> Synthetic

<400= 727
Val Ser lle Ser Asn Asn Tyr
1 )

<210= 728

=211= 5

=212> ONA

<213= Artificial Sequence

<220
<223=> Synthelic

<400= 728
galgcalce

=210~ 728

<211= 3

=212= PRT

=213= Artificial Sequence

<220
<223> Synthetic

=400 729
Gly Ala Ser
1

<210 730

=211= 27

212> ONA

=213= Arilicial Sequence

=220
<223> SGynlhelic

=400 ¥30
cageaalala glagglcace galcace

=210= 731

=211= 9

2= PRET

<213> Arificial Sequence

<220
<223> Synthetic

27

27
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=400= 731
GIn GIn Tyr Ser Arg Ser Pro le Thr
1 =)

<210= 732

=211= 357

<212= DMNA

<213> Arlilicial Sequence

<220
=223> Synthelic

=<400= 732

cagglgeage tgeaggagle gggcstagga clgntgaage clicacagac colglecole 60
acclgcacty lelclgglgg ciecalcaac agighactt actaclggac clggatcege 120
cagcacccag gnadqaggect agagigyatt goatacatea aaticaglgg gageacatas 180
tacaaccoql cocleaaggg togantcace alatcantgg acacoictas gaaccaatic 240
lccctiazaa Haaclclgl gaclgoogeg gacacgqgeeg Igitttlaclg lgegagagel 300
lctggaaglc atactitiga lalclgggge caagagacaa lggtcacegicteclea 357

«210= 733
=211= 119
<212=> PRT
<213> Arlilicial Sequence
<220=
<223 Synlhelic
<A00= 732
Gin val Gin Leu GIn Glu Ser Gly Pra Gly Leu Val Lys Pro Ser Gin
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Asn Ser Val
20 29 30
Thr Tyr Tyr Trp Thr Trp ll2 Arg Gln His Pro Gly Arg Gly Leu Glu
35 40 45

Trp Ile Gly Tyr lle Lys Phe Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 55 &0

Leu Lys Gly Arg Val Thr [le Ser Val Asp Thr Ser Lys Asn Gln Phe

65 70 75 =1
Ser Leu Lys lle Asn Ser Val Thr Ala Ala Asp Thr Ala Val Phe Tyr
85 a0 85
Cys Ala Arg Ala Ser Gly Ser His Thr Phe Asp e Trp Gly Gin Gly
100 105 110
Thr Mel Val Thr vVal Ser Ser
115
=210 734
=211= 30
=212> ONA
<213 Arlificial Sequence
<220
<223> Synlhelic
=400 734
gglggcleea leaacaglgl taclaclae 30
<210~ 735
=211=10
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<212= PRT
<213= Arificial Sequence

<220
223> Synthelic

=400= 735
Gly Gly Ser llz Azn Ser Val Thr Tyr Tyr
1 5 10

=210=- 736

<211 21

<212 DNA

<213= Arlificial Sequence

=220
223> Synthetic

<400 736
alcaaalica gtgggagcac o 21

=210= 737

=2M=7

=212= PRT

=213= Arifcial Segquence

“220=
«223> Synthelic

<400= 737

lle Lys Phe Ser Gly Ser Thr
1 5

=210= 7133

211> 33

=312 ONA

<213> Artificial Sequence

=220=
«223> Synthelic

=400= 738
gcgagagelt clggzaglea tactitigat alc a3

<210= 739

=211= 11

<212= PRT

=213> Arificial Sequence

<220
=223 Synthelic

<400=> 7389

Ala Arg Ala Ser Gly Ser His Thr Phe Asp lle
1 5 10

<210> 740
<211> 324

208



=212= DNA
=213> Arlificial Sequence

=220=
=223> Synthelic

=400 740

gaaacgacac kcacgcagic ccaggeace clglcttigl ¢tecagggga aagagecace 60
ctetectgea gggocanica gagtgttage sacagetact tageciggla ceageagaaa 120
coctggecaag cloctagget cotoalclel gglgegleea aeagggteas lggeatcoea 150
gacaggttca gtggcaclgo olotgggaca gacticacts teavcatcag cagactggag 240
cctgaagatl tggaalgla ttaclghcag caglatagta galcacegat cacelicgge 300
caaggoacca agctgganat caaa 324

<210= 741

<211= 108

=212= PRT

=<213> Arificial Sequence

=22

<223> Synthelic

=400 741

Glu Thr Thr Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 3 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Asn Ser

20 25 30

Tyr Leu Ala Trp Tyr GIn Gln Lys Pro Gly Gin Ala Pro Arg Leu Leu

a5 40 45

lle Ser Gly Ala Ser Ser Arg Val Thr Gly lle Pro Asp Arg Phe Ser
30 55 60
Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
G5 Fis; 75 80
Pro Glu Asp Phe Gly Met Tyr Tyr Cys Gln GIn Tyr Ser Arg Ser Pro
85 80 a5
lle Thr Phe Gly GiIn Gly Thr Lys Leu Ghu lle Lys
100 105

w2 0= 742

211> 21

<212= DNA

<213 Anificial Sequence

=220
223> Synthetic

=400= 742
cagaglota gocaacageta o 21

=210= 743

=211>7

<212> PRT

=213= Arlificial Sequence

=220
<223> Synlhelic

=400= 743
Gin Ser Val Ser Asn Ser Tyr
1 5

<09



<210> T44

<211=9

=212= DNA

<213> Arilicial Sequence

<220
<223~ Synthelic

=400> 744
gafgcqlce 9

=210= 745

<2113

=212> PRT

213> Artificial Sequence

=220>
<223= Synlhelic

<A0g= 745
Gly Ala Ser
1

=210= 746

<211= 27

212> DNA

=213> Arlificial Seduence

=2 20>
<323 Synthelic

<400 746
cagcaglala gtagglcacs gatcace 27

210> 747

=211= 9

<212= PRT

<213= Artificial Sequence

<220
<223> Synthelic

=400 747
GIn GIn Tyr Ser Arg Ser Pro lle Thr
1 5

=210= ¥48

=211= 357

<212= DMNA

<212 Artilicial Sequence

e 220
=223> Synthetic

=400> 748

g93ggtgcags tgatgeaale \gggagagye tgglacage clggeaggtc cotgagacte 60
tectglgcag colelggas! cacctiggat gattalgeca lgcaclagal coogeaagel 120

2 {0



ccagggaany goectggaolg golcleaagt atagtigaa atagtggiag tataggedat 180
geogacicty lgaagggecg cleaccate lecagagaca acgocsagaa cleccligtat 240
clgeasatga acagtelgag agelganggac acqgecttgl atlaclglge aazagalggg 300
tggaaccegt aclactt ga clallgggas cagogasiaa cggleacegl cledea 357

<210 749
<211= 119
=212= PRT
=213 Artificial Sequence
=320
=223= Synlhekc
=A00= 743
Glu Val Gin Leu Val Gin Ser Gly Gly Gly Leu Val Gin Pro Gly Arg
1 ] 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Val Thr Leu Asp Asp Tyr
20 25 ao
Ala Met His Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val
a5 40 45

Ser Ber lle Sar Trp Asn Ser Gly Ser lle Gly Tyr Ala Asp Ser Val
50 25 a0
Lys Gly Arg Fhe Thr He Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
B5 70 75 80
Leu GIn Mel Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys
85 ad 95
Ala Lys Asp Gly Trp Asn Pro Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly
100 103 110
lle Thr Wal Thr VYal Ser Ser
115

=210= 750

<211 24

=212> DNA

<213> Adificial Sequence

=220
=223> Synlhelic

=400= 750
ggagtcacet lggalgata lgoe 24

=210~ 751

<211= &

<212= PRT

213> Arlificial Sequence

=220
<3d23= Synlhelic

=4 (0= 751
Gly Wal Thr Leu Asp Asp Tyr Ala
i 5

=<210= 752

=211> 24

=212 DNA

<213> Arlificial Sequence

2}



<220
=223> Synlhalic

<4Q0= 752
allagttgga alaglaglzg lata 24

=210 753

<211= 8B

=312> PRT

=213= Arificial Sequence

220>
<223 Synthelic

=A{0=> 753
llz Ser Trp Asn Ser Gly Serlle
1 5

<210~ 754

=211= 35

212> OMA

«213= Artificial Sequence

<220
233> Synthetic

<400 754
geaasagatg oglggaaces gtaclactit gactal G

<270> 755

=211= 12

=212> PRT

=27 3= Arificial Seguence

<220
<223> Synthelic

=400 ¥55
Ala Lys Asp Gly Trp Asn Pro Tyr Tyr Phe Asp Tyr
1 5 10

<210~ 756

<211 321

=212= ONA

=2713> Artificial Sequence

<220
<223» Synthelic

<A00= 756

gacalecagi l[gacceagle leeatccto ctglalgeal clgtagganga cagagteace G0
atcactgee gggeaagica gggeattaga agloattiag potggtatca geagasacea 120
ggoasagece claggeget! gatclalget gealecaghl igcaaaglgy ggleccatca 180
aggttcageg geaglggats tgooacagaa Heacletea caalcagoag cotgoagecl 240
gaagakttly caactiatta ctglelacag calaalagh acoctcteac tegacgga 300
gggaccaagg tggasalcaa a 221

=210= 757
=211= 107

Zi2



<212= PRT
<213> Arificial Sequence

<220

=d23> Synlhefic

=A00= 757

Asp lle Gln Leu Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr I'e Thr Cys Arg Ala Ser Gin Gly lle Arg Ser Asp

20 25 a0

Leu Gly Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro Lys Arg Leu lle

a5 40 45

Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly
30 55 B0

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu Gln Pro
B85 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Asn Ser Tyr Pro Leu

85 80 25
Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

<210= 758

=211> 18

©212= DNA

=213 Arlilicial Sequenca

<220
=223 Synthetic

<400> 758
cagggeatta gaaglgat 18

<210 759

211> 86

=212= PRT

=213 Arlificial Sequence

=220
=223> Synthelic

=400= 759
GIn Gly lle Arg Ser Asp
1 ]

=210= 760

<211> 4

=212= DMNA

=213= Artificial Sequence

<220=
=223= Synlhetc

<400 760
golgcales g

=210= 761
<211=3
=212> PRT

213



=213= Arlificial Sequence

w23
<223= Synthelic

=<A400= 761
Ala Ala Ser
1

<210= 752

=211 27

<212= DNA

<213> Artificial Sequence

Lot 0
<223> Synlhetc

<400= 752
ctacageala atagttacee lclcac| 27

=210= 763

=211=9

<212> PRT

<213> Arilicial Sequence

<220
=223> Synthelic

<A00= 763
Leu GIn His Asn Ser Tyr Pro Leu Thr
1 L

=210= 764

<211= 357

=212> DNA

<213 Arilicial Sequence

=220
<223 Synthelic

<A00> 764

cagalcacot tgaaggastc gggcccagga clggigaage cllcacagac celgloccte 60
acctgegereg letelggiga clechicage agtggtaall aclaclggag clggatecge 120
caacacccag ggaagogesl ggaglagatt ggglacatca agtacaclay gageacctac 180
tacaaccogt coelcaagag tegagltatt alatagtag acacglclaa gacoccagtic 240
teectgaage tgagelelgt gaalgcegeg gacacgaceg Iglatiacly lgogagagea 300
cctggaacte algehittga iolgoage caagogacaa logteacegt clockea 357

=210 765
<211= 119
<212= PRT
=213~ Arificial Sequence

<220=
<222= Synlhelic

<400=> 765
Ginlle Thr Leu Lys Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
15

1 =) 10
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------

Thr Leu Ser Leu Thr Cys Ala Val Ser Sly Asp Ser Phe Ser Ser Gy
20 25 30
Asn Tyr Tyr Trp Ser Trp lle Arg Gin His Pro Gly Lys Gly Leu Glu
35 40 45
Trp lle Gly Tyr lle Lys Tyr Thr Gly Ser Thr Tyr Tyr Asn Pro Ser
a0 55 60
Leu Lys Ser Arg Val 1z lle Leu Val Asp Thr Ser Lys Thr Gin Phe
65 70 75 B0
Ser Leu Lys Leu Ser Ser Val Asn Ala Ala Asp Thr Ala val Tyr Tyr
a5 L g5
Cys Ala Arg Ala Pro Gly Thr His Ala Phe Asp Wal Trp Giy Gin Gly
100 103 110
Thr Mel Val Thr Val Ser Jer
115

=210= 7&8

«211= 20

<219 DMNA

«213> Arilicial Sequence

220>
=223= Synihelic

<AQ0> 765
gatgacleet leageagtgg laataclac 30

<210= 767

=211=10

212> PRT

<213 Artificial Sequence

<22
=<223= Synthelic

400> 767
Gly Asp Ser Phe Ser Ser Gly Asn Tyr Tyr
1 5 10

<210~ 76§

<211+ 21

=212= ONA

<213= Arificial Seguance

=220
223> Synthelic

< 00= 768
alcaagfaca ctgggagaac ¢ 21

«210= 769

211> 7T

212> PRT

<2153> Arificial Sequence

=220
223> Synlhelic

<400 758
lle Lys Tyr Thr Gly Ser Thr

25



=210 770

<211> 33

«<212= DNA,

=213> Adificial Sequence

<220=
<223> Synlhatic

<400 770
gcgagagcas ciggaacica lgctitigat git 23

<210 771

<211= 14

=212= PRT

<213= Aflilicial Sequence

220>
<223 Synlhalic

400> 771
Ala Arg Ala Pro Gly Thr His Ala Phe Asp Val
1 5] 10

210> 772

<211= 324

<212> DNA

213> Arbificial Sequence

<220
<223> Synlhelic

=400 772

gaaacgacac leacgeaglc lecaggeacs clgtetilgt Hocagygga asgagocacs 60

ctetcelgea gggocagica gaglgiage aglagetact tagectggta veageagaaa 120
cetggecagg clecoagyet eotoatetal pglgealeca geagggocac lggeatecea 180
gacaggtca gtogcagtgg gletgtgaca gacleoacte teaccaleag cagectggag 240
cctogaagal tigeaglala Hactgleag caglalagta gglcacegat caccticage 300

caagggdacca agclygagat caaa 324

=210 773

=211> 108

=212> PRT

<213= Artificial Sequence

=220

<223> Synlhelic

400> 773

GIu Thr Thr Leu Thr @In Ser Pro Gly Thr Lew Ser Leu Phe Pro Gly

1 5 10 15

Gilu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Ser

20 25 30

Tyr Leu Ala Trp Tyr GIn Gin Lys Pro Gly GlIn Ala Pro Arg Leu Leu

35 40 45

lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly Tle Pro Asp Arg Phe Ser
S0 B5 60
Gly Ser Gly Ser Val Thr Asp Ser Thr Leu Thr lle Ser Ser Leu Glu

216



(i) 70 Ta 80
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ser &Arg Ser Pro
as S0 g5
lle Thr Phe Gly GIn Gly Thr Lys Leu Glu lle Lys
100 105

=210= 774

<214 21

<212= DMNA

=213= Ardilicial Sequence

=220
=223> Synlhebc

=400 ¥74
cagagighta goagtagela o 21

=290= ¥7h

<211 7

=242= BRT

<213 Arificial Sequence

~220=
<223> Synlhelic

=400= 770
Gin Ser Val Ser Ser Ser Tyr
1 5

<210= 776

<211= 9

<212= DNA

<213 Anificial Sequence

=220=
223> Synthelic

<A00= 776
aglgeatec 2

<210~= 777

=211= 3

=212=> PRT

=213~ Arlilicia! Sequence

<220=
=223> Synlhetic

=A400= 777
Gly Ada Ser
1

=<210= 778

211> 27

<2 72> DA

=<213= Arilicial Sequence

<220=

.21.?.



<223> Bynlhelic

<d00= 778
cagcaglala gtaggteace galcaco 27

<210= 779

211> 8§

<212= PRT

=213> Arlilicial Sequence

=220=
223> Synlhelic

<A00> 774
Gln GIn Tyr Ser Arg Ser Pro lle Thr
] 5

=210= 7680

211> 360

<212= ONA

«213> Artificial Sequence

=220
<223~ Synihetic

<400 780

gaaglgcage tggtgeagte \gagggaoce Hoglacaacs clggagoals cotgagacle &0
teclatgcag cotctggakt cacetllaas aackitgoca lgacatgggt ceqecagacl 120
ccagggaagg geclggagtg ggtetesact atiaglogla glggegtiga cacalaclae 180
goagactceg [gaagageeg ghcaccale Iccagagaca aticceagas cacactgtat 240
ctocasalga acageoclgag agocgaggac acgygoogtat attaclglic geaagalgge 300
gecliclata giggatacga acaclaciog ggoccagggaa ceacggleac cglelocleca 360

<210 781

=311> 120

<212= PRT

<213> Arlificial Seguence

220
223> Synlhetic

<400 781
Glu Val GIn Ley val Gin Ser Gly Gly Ala Leu Val Gin Fro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn 4sn Fhe
20 25 a0
Ala Met Thr Trp VYal Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Thr lle Ser Gly Sar Gly Wal Asp Thr Tyr Cys Ala Asp Ser Val
g0 a5 B0
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Sar Lys Asn Thr Leu Tyr
65 70 75 a0
Leu GIn Met Asn Ser Leu Arg Ala Glu &sp Thr Ala Wal Tyr Tyr Cys
a5 od a5
Ser Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Glu His Tyr Trp Gly GIn
100 105 110
Gly Thr Thr Val Thr Val Ser Ser
113 120

218



<210 782

=211> 24

212> DNA

<213= Arlilicial Sequenca

<220
=223 Synthelic

=400 782
ggaticaccl Haacaactl fgoe

<210= 783

<211=> 8

=212 PRT

<213> Artilicial Sequence

=220
<223> Synthelic

400> 783
Gly Phe Thr Phe Asn Asn Phe Alz
1 5

210> 784

211> 24

=212= DNA

<213= Artificial Sequence

<230
=223= Synthelic

=400 784
allaglggta glogegtiga caca

<210 785

=271 8

=212> PRT

<213= Artificial Sequence

<220
<223> Synthetic

=400 784
lle Ser Gly Ser Gly Val Asp Thr
1 5

=210= 786

<211+ 39

=272> DNA

<213= Arbificial Sequence

=220
<223> Synlhetic

=400> 783
tcgaaagalg gegecticla laglggotac gaacactac

=210= 787

24

24

39

214



<211= 13
<32> PRT
<213> Artificial Sequence

220>
=223> Synlhebg

<A00= FO7
Ser Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Glu His Tyr
1 L] 10

=210= 788

<211= 324

=212> ONA

=213~ Arlilictal Sequence

<220
<223= Synlhelic

=400> 738

gaaacagacac lcacgcagic tccagacace ciglettigt clecagogoa aagagecace B0
cioleclgea aggocaglea gaglgttage aacagolact tagectggta coagoagaaa 120
cclggecagg cloccagget coleatetat ggtacatcca acagggeeac tggoalceea 180
gacaggltca glggeaglyg glclaggaca gacttcacic fcaccatcag cagaclggag 240
tctgaagat Hgcaghgla tactgleag caglatggla goteaccteg gacqticgge 300

caaggdacca agglggagal casa 324

<210= 738

=211= 108

=212= PRT

<213 Arlilicial Sequence

2=

<223> Synthelig

<400= 783

Glu Thr Thr Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 3 Y 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Ser

20 25 30

Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gln Ala Pro Arg Leu Leu

as 40 15

lle Tyr Gly Thr Ser Asn Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 55 G0

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

65

[ii] [ BO
Ser Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Ser Ser Pro
B5 a0 95
Arg Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
100 105
=210z 780
211> 21
<212> DNA,

=213= Anificial Sequence

<220
223> Synihetic

220



=400 750
cagagigila gcageagelac

<210= 791

=211= 7

=212= PRT

<213 Arlificial Sequence

<220=
«223> Synlhelic

=400 791
Gin Ser Val Ser Ser Ser Tyr
1 5

=210= 792

=211= 8

212> OMA

<213= Artificial Sequence

<220
<223> Synlhetic

=400= 792
ggtacaice

<210= 793

=211> 3

<212= PRT

<213 Arlificial Sequence

<320=
=<223> Synthetic

<400> 793
Gly Thr Ser
1

=210= 794

<211= 27

<212> ONA

<313= Artificial Sequence

=220
<223= Synlhelic

<400z 794
cagcagtalg glageolcacs teggacg

=210= 795

=211= 4

=212= PRT

<213= Artificial Sequence

=220
=223> Synlhelic

=400> 795

GIn Gin Tyr Gly Ser Ser Pro Arg Thr

21

27

22
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210> 786

<211> 357

<212= DNA

=213 Arlificial Sequence

<=
<323= Synlhelic

<4 00> 796

gaagtgcage tgaigeanic tooacclgaa glgaagaages clgogaccle aglgaaggls 60
tectgeaagq chiciggtia cacetitace taclalggla tcagiggal acgacagace 120
cctggacasg ggcttgaglg galgggalgg atcagegcit acgalgglaa cacagactat 180
geacagaagl lec2agacaq salcaccalg accacagaca catcclegac cacageclas 240
atggaactga ggagectgag atcigacgac acggecgtct altaclgtyc gagatalagt 306
lggaacaaqe aciggticga cecclgggge caggnaaces tgatcacegl ctettea 357

=210= 797
=211= 114
=212= PRT
<213> Arlificia) Sequence
<220=
223> Synthelic
<q{))=> 797
Glu Val Gin Leu Val Gin Ser Sly Pro Glu Val Lys Lys Pro Gly Ala
1 L 10 1%
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Tyr Tyr
20 25 30
Gly lle Ser Trp e Ang GIn Thr Pre Gly Sin Gly Leu Glo Trp Met
33 40 45

Gly Trp lle Ser Ala Tyr Asp Gly Asn Thr Asp Tyr Ala Gin Lys Phe
a0 55 &0
GIn Asp Arg lle Thr Met Thr Thr Asp Thr Ser Ser Thr Thr Ala Tyr

55 70 75 B¢
Met Glu Leu Arg Ser Leu Arg Sar Asp Asp Thr Ala Val Tyr Tyr Cys
85 a0 85
Ala Arg Tyr Ser Trp Asn Lys His Trp Phe Asp Pro Trp Gly Gin Gly
100 105 110
Thr Met val Thr Wal Ser Ser
115
<210= 798
<211= 24
«212= DNA
<213~ Arificial Sequence
=220=
<223 Synthelic
=400 78
ggllacacel itacctacta tggl 24
<Z210=> 799
=211> 8
<212> PRT

=213 Artificial Sequence

222



220>
<223> Bynthelic

=400 789
Gly Tyr Thr Phe Thr Tyr Tyr Gly
1 a

=210= 800

=211= 24

=212~ DMA

=213 Artificial Sequence

<220=>
=223> Synthetlic

=400= 800
alcagegctt acgatgglaa caca 24

<210> 801

211> 8

<212= PRT

«<213> Arilicial Sequenge

<220
<223> Synthelic

=400= 801
lle Ser Ala Tyr Asp Gly &sn Thr
| 5

<210= 302

=211> 386

=212> DNA

<213= Arificial Sequence

<220
=223> Synlhetic

=400= 802
gegagglata gttggaacaa geaclagtic gaccee 36

=210 303

211> 12

=212> PRT

=213> Arhficial Sequence

=220
223> Synlhelic

<400 303
Ala Arg Tyr Ser Tip Asn Lys His Trg Phe Asp Pro
1 5 10

<210 804

<211= 324

<212= DNA

<213= Arlificial Sequence

223



2 220>
<223= Synihetic

=400> 804

gaaallgtga |\gacacagle tecaggeace clgtctigl ctecagggoa cagagecace 60
ctolcetgea ggoccanlca gagigltace ggeagolact lageetggla ccagoagsas 120
cctogccagg cleccagact colealclat ggtgeatcca acagggecac lggcateeca 180
gacagotica clageaglgg gtetaggaca gacticacte teaccatcag cagactggag 240
ccigaagatl bgcaglgla tctgleaz cagteiget lclcaccglg gacgtlr:ggc 300
caggggacca aggtggazal caaa

<210> BO5

<211= 108

<212= FRT

<213= Adificial Sequence

<220

<223> Synthelic

<400> 805

Glu lle Val Mel Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 L 10 15

Asp Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Thr Gly Ser

20 25 a0

Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu

35 40 45

lle Tyr Gly Ala Ser Asn Arg Ala Thr Gly Ile Pro Asp Arg Phe Thr
20 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
65 70 75 80
Pro Glu Asp Phe Ala Val Tyr Phe Cys Gin Gin Ser Ala Phe Ser Pro
85 80 85
Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
100 105

<210> BOG

<211 21

=212= DNA

<213> Arlilicial Sequence

=220~
<223> Synlhelic

=400= B0G
cagaglgila ccogoagsta & 21

=210 807

<219> 7

=212= FRT

213> Artificial Sequence

=220
<223> Synthebec

=400> BO7

Gin Ser Wal Thr Gly Ser Tyr
1 5

224



=210~ 808

<211>9

<212= DNA

=213= Arificlal Sequence

<220
=223= Synlhelic

<4{0=> 808
gglgcalec g

=210= 809

=211= 3

=212 PRT

=213= Artificial Sequence

<220=>
<223> Synlhelic

<400> 809
Gly Ala Ser
1

<210= 810

=211= 27

=212= DNA,

«<213= Arlilicial Sequence

<220
=323> Synthetic

=400 B10
cazcaglclg citicleacs glggacy 37

=210= 811

<211= 4

=212 PRT

213> Arlilicial Sequence

<220
=223> Synthetic

=400> 811
Gin Gin Ser Ala Phe Ser Pro Trp Thr
1 3

<210~ /12

<211= 357

=212 DNA

<213= Arifizal Sequence

220
<223= Bynlhebc

=400 812

gagglgcage ggtgcagle lgogggdagge tgglacage clggeangic colgagacic 50
teclgtocag cclclggagt cacctggal gatlalgoea tgoactgogt coageaaget 120
ccagggaagy qeelogaglg golctcaagt aktagttggs alaglgglag tataggelat 180
gcggaclelg lgaagggecy sttcaccalc ccagagata acgocazgaa clecclgtat 240

205



ctoczaalga acagtclgag agclogaggas acggochigl atlaclglge aaaagatgog 300
tggaacccgl aclactitga ctallgggge cagogaalac cogtcaccgl cloclca 357

210> B13

<211= 119

212> PRT

<213= Adillcial Sequence

<220

<233> Synlhelic

=400= 513

Gluval Gln Leu Val Gin Ser Gly Gly Gly Leu Val Gin Pro Gly Arg

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Val Thr Leu Asp Asp Tyr

20 25 ao

Ala Mel His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val

K1 40 45

Ser Serlle Ser Trp Asn Ser Gly Ser lle Gly Tyr Ala Asp Sar Val
50 55 g0
Lys Gly Arg Phe Thr lle Ser Ang Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80
Leu Gin Met Asn Ser Leu Arg Ala Glu &sp Thr Ala Leu Tyr Tyr Cys
B5 L a5
&la Lys Asp Gly Trp Asn Pro Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly
100 105 110
e Pro Val Thr Val Ser Ser
115

<210= 814

<211> 24

<212 DNA

<213 Artifigial Sequence

=230
<223 Synhelic

<400> 814
ggagtcacct tggatgalls tgee 24

=210= B15

211> 8

212> PRT

=213* Adificial Sequence

<220
<223~ Synthelic

=400> B15
Gly Wal Thr Leu Asp Asp Tyr Ala
1 5

<210 816

211> 24

=212 DNA,

=213 Artificial Sequence

<220
=Z23> Synthelc

22¢



<400> 816
attagltigga ataglggtag tala 24

=210= 817

<2118

=212= PRT

=213= Artificial Sequence

=220
223> Synthelic

=400= 817
lie Ser Trp Asn Ber Gly Serlle
1 5

=210> 518

=211= 36

<212 DNA,

=213 Arilicial Sequence

=220
<223> Synthelic

<4[10= 8§18
gcaaaagaty gglggascee glaclactil gactal 36

<210= 819

=211= 12

=212= PRT

<213 Arlificial Sequence

<220
<223> Synthelic

=400~ 819
Ala Lys Asp Gly Trp Asn Pro Tyr Tyr Phe Asp Tyr
1 5 10

=210> 820

<211= 321

<2122 DNA,

<213=> Arlilicial Sequence

<220
223> Synthelic

=400= 820

gacalccaga lgacccaghe ccaleetee ctgtelgeat clgtagaaga cagagleacc 60
atcacttgee gggezanlca gogealtaga aglgatiag aclgglatea geagaaacea 120
agggaaagece claagegect gatslatgel gealocaglt tyeasaglgg ogleccatca 180
aggttcageq geagtogale igogacagaa ltleasiclea caalcageap colgeagent 240
gaagattttg caacclata ciglclacay calsalaghl acectctcac tteggegga 300
gggaccaage tggagalcaa a 321

=210= 821

=211= 107

=<212> PRT

=213> Arificial Sequence

227



=220=
<223> Synihelic

<400= 821
Asp lla Gin Mel Thr Gin 1Sner Pro Ser Ser Leu Ser Ala SerVal Gly
1 5 15
Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin Gly lle Arg Ser Asp
20 25 30
Leu Gly Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Arg Leu lle
35 40 45
Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 ED
Ser Gly Ser Gly Thr GIu Fhe Thr Led Thr lle Ser Ser Lew Gin Pro
65 70 75 50
Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Asn Ser Tyr Pra Leu
85 90 a5
Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys
100 105

=210> 822

«211= 18

<212> DNA

=213> Adilicial Sequence

<220
<223= Synthelic

<400 822
cagggcatia gaaglgal 18

=210= 823

211> 6

=212 PRT

=213 Artificial Sequence

<220=
<223 Bynlhetic

<400 823
Gin Gly lla Arg Ser Asp
1 5

=210 824

211> 9

=212= OMNA

<213> Artificial Seguence

=22]>
<223> Synthetic

<40 B24
gctgealee 9

210> 825

=211=3

<212= PRT

=213= Artificial Sequence

229



=220-
<223+ Synthetic

=400=> 825
Ala Ala Ser
1

=210> B26

<211= 27

<212> ONA

<213> Arificial Sequence

220>
<223> Synlhelic

<400~ §26
ctacagcata alagltacee tetcact 27

=210 B27

<211= 9

=212= PRT

<213> Artificial Sequence

=220>
<223> Synthetic

<400 827
Leu Gln His Asn Ser Tyr Pro Leu Thr
1 3

=210= 828

<211> 357

=2712= ONA

213> Artificial Sequence

<220
=233= Synthelic

<400 B2A
caggiacage igeageagle ggacccagga ciggltgaage clicacagac colgleocte 60
acctgeqeotg telctgatga ctectteage aglgglaat aclaclggag clggakceqe 120

cEacacceag ggasgggoct ggagtgoalt gogtacatea aglacaclag gageacctac 180
lacaacccgt coclcaagag togagtace atattagtag acacglelaa gacccaghc 240

tesctgazge toageletol gackyceges gacacggecg Iglatacly lacgagagea 300
cclggaacte alglittiga igtctgggge caagggacaa |ggteaceat clellca 357

=210= 520
211> 112
=212= PRT
<213= Anlilicial Seguence

230
=223> Synlhelic

<A00> 829

Gin Val Gin Leu Gin Gln Ser Gly Pro Gly Leu Val Lys Pro Ser GIn
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Val Ser Gly Asp Sar Phe Ser Ser Gly

20 23 30
229



Asn Tyr Tyr Trp Ser Trp e Arg GIn His Pro Gly Lys Gly Leu Glu
35 40 45
Trp lle Gly Tyr lle Lys Tyr Thr Gly Ser Thr Tyr Tyr Asn Pro Ser
a0 55 B0
Leu Lys Ser Arg Val Thr lle Leu Val Asp Thr Ser Lys Thr Gin Phe
65 70 7o B0
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
a5 g0 o5
Cys Ala Arg Ala Pro Gly Thr His Val Phe Asp Val Trp Gly GIn Gly
100 105 110
Thr Mel Val Thr val Ser Ser
115

210> 820

=211= 30

=212 DNA

213> Arificial Sequence

=220
=2 23> Synlhelic

=400 830
gglgacteet Icagoagtgy laaitactas 30

<210> a1

<211= 10

<212> FRT

=213 Artificial Sequence

<220
<223> Synlhelic

<400> 831
Sy Asp Ser Phe Ser Ser Gly Asn Tyr Tyr
1 5 10

«210= 832

<211 21

<212> DNA

<21 3= Adificial Sequence

=220>
=223 Synlhetic

<AD0= B32
alcaaglaca clgggageac . 21

<210 B33

211> 86

<212= PRT

=213> Arilicial Sequence

<220
<223~ Synlhelic

<400= 833

Lys Tyr Thr Gly Ser Thr
1 5

230



=210 834

=211= 33

<212= DNA

=213 Arificial Sequence

Erdely
=223* Synihetic

<400> 334
gcgagageac clggaaclea tgittiinat alc 33

<210= 335

<211= 11

<212= PRT

=213> Arlificial Sequence

<220
223> Synthelic

<400 B35
Ala Arg Ala Pro Gly Thr His Val Phe Asp Val
1 ] 10

=210= 836

=211= 224

=212= DNA

<213> Arlilicial Sequence

=220
=223> Synthelic

=400=> B36

gacatccagt tgacceagic lecagacaces clgtetttge ttecagggga asgagecace 60
clelecloca gggocaglea gaglattage agtagelatl tageclgola coagoagaaa 120
cclggccagg cloccagget cetecaletal gglgealeea geagogecac lggeatecea 180
gacagglica glggeagtgs glolglgeca gacllcacts teacocatrag cageclggag 240
cotgaagalt ligeagigla Kaclglcag caglatagta galeaccoal caccitcgge 300
cazgggacca agglogagat caza azd

<210= 837
<211= 108
=212 BRT
=213= Artificial Sequence
=220
=222> Synlhelic
=400 837
Asp lle Gin Led Thr Gin Ser Pro Gly Thr Leu Ser Leu Leu Pro Gly
1 S 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Ser
20 25 ao
Tyr Leu Ala Trp Tyr Gln Gin Lys Pra Gly Gin Ala Pro Arg Leu Leuy
35 40 45

lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 55 &0

Gly Ser Gly Ser Val Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu
6o 70 75 80
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin GIn Tyr Ser Arg Ser Pro
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85 80

ll2 Thr Phe Gly Gln Gly Thr Lys Val Glu e Lys

100 105

<210= 838

<211 21

=212 DNA

=213= Aslilicial Sequence

=220
=223 Synlhetic

=400> 838
cagagigtla gcagtageta |

210> B34

“211=7

<212= PRT

=213> Arilicial Sequence

=220
=223 Synthelis

=400= 838
Gln Ser Val Ser Ser Ser Tyr
1 5

<210= B40

<211= 8

=212= DNA

<213> Arilicial Sequence

=220=
225> Synthelic

<400 840
ggtgcatee

=210= 241

<211= 3

<212= PRT

<213 Artilicial Sequence

<220
<223 Synthelic

=400= 841
Gly Ala Ser
1

<210= B42

=211= 27

=212= DMNA

<213> Arlilicial Sequence

<220
<223= Synlhelic

21
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=400= 842
cageaglata gtagglcace galeacc 27

<210= 843

<211=9

<212= PRT

<213 Arlificial Sequence

<320
<223> Synthetic

<400= 843
GIn Gln Tyr Ser Arg Ser Pro lle Thr
1 5

=210 844

=211~ 363

=212= DNA

=213= Arlilicral Sequence

=220
<223> Synthelic

=400 844

caggtycage tgcaggagte gggeceagga clgntgaage clicacagac celgtessic 60
acclgcactyg letotgglgg clecateage aglgglagh aclactagag ttggatcogs 120
cageacccag ggaaggacel gaagiggall uagtacalce atatagtgn gaacacceac 130
tacaatccga coclcaagag iegaatiace atalcaglag acacalclaa gaaccaqlle 240
teccttgagy lgaactetgl gaclgoogog gacacggecy lataclacty fgegaggaal 200

algnticggg gagllcacty gitcgacece tggggecagn gaaccacgat cacegtolee 360
ica 563

<210> B45
<211= 121
212> PRT
=<213= Arlificial Sequencea
<220=
=223> Synthetic
<400> 845
GIn Val Gin Leu Gin Glu Ser Gly Pra Gly Leu Yal Lys Pro Ser Gin
i 5 10 15
Thr Leu Ser Leu Thr Cys Thr val Ser Gly Gly Ser Ite Ser Ser Gly
20 25 3o
Gly Tyr Tyr Trp Ser Trp lle Arg GIn His Fro Gly Lys Gly Leu Glu
35 40 45

Trp lle Gly Tyr lle His Tyr Ser Gly Asn Thr His Tyr Asn Pro Thr
a0 55 60
Leu Lys Ser Arg lle Thr lle Ser Val Asp Thr Ser Lys Asn Gln Phe
G5 70 75 80
Ser Leu Glu Val Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
a5 ag 95
Cys Ala Arg Asn Mel Val Arg Gly Val His Trp Phe Asp Pro Trp Gly
100 105 110
Gin Gly Thr Thr Val Thr Val Ser Ser
115 120

=210= B4B

233



<241= A0
<212 DNA
<213= Adilicial Sequence

=220
2 223> Synthetic

<400 B4E
ggtggeteca leageaglgg iggtaclac

<210= 847

211> 10

=212= FRT

<213~ agificial Sequence

<220>
<223> Synihelic

400> 847
Gly Gly Ser lle Ser Ser Gly Gly Tyr Tyr
1 2 10

<210> B48

<211 24

212> DNA,

<213> Arlilicial Sequence

<220
=223 Synlhelic

=400 848
alceattala glgggaacas ¢

210> 849

=211=7

<212= PRT

<213= Arlificial Sequence

=220
<223 Synthelic

<A{)0= B49
llg His Tyt Ser Gly Asn Thr
1 5

<210= B50O

=211= 39

<212> DNA

<213> Artificial Sequence

=220=
=223 Synthetic

=400 850
gcgaggaata tgoticqogg agticactag Wegaceee

=210= 851
“2711= 13
<212= PRT

21

30

aa
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=213> Artificial Sequence

<320
<223> Synlhelic

=400= 351
Ala Arg Asn Met Val Arg Gly Val His Trp Phe Asp Pro
1 g 10

<210~ 852

=211= 324

=212= ONA

=213> Arificial Sequence

Bt
=323> Synthelic

<400= 852

gaaalaglgl l[gacacagic tecaggeace clgletitgl clccagogoa gapagecacs 60
clottclgtt gggeraglcg gaatgttage ageagelact lageelggta ceageagaaa 120
cclggocagg cloccagget cotaalolet gglgealeca geagggecac lggealocea 180
gacaggttca ofggeagtyg giolggoaca gacttcacts lcaccalcag cagaclggag 240
celgaagatt tigeagtala tclgleas cagtatagla ghcaceget cactitegne 300

figagggacea agtlggagal caza 324

=210= 853

<211= 108

<212= PRT

<213> Arlificial Seguence

=220=

<223> Synthetic

=400= 853

Glu lle Val Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 5 i0 15

Glu Arg Ala Thr Leu Phe Cys Trp Ala Ser Arg Ser Val Ser Ser Ser

20 25 a0

Tyr Leu Ala Trp Tyr GIn Gin Lys Pro Gly Gin Ala Pro Arg Leu Ley

35 40 45

lle Ser Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 55 B0

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

B5 70 75 80
Pro Glu Asp Phe Ala Val Tyr Fhe Cys Gin GIn Tyr Ser Ser Ser Pra
85 80 85
Leu Thr Fhe Gly Gly Gly Thr Lys Leu Glu lle Lys
100 105
=<210= B854
=211= 21
=312~ DiNA
=213= Arlificial Sequence
<220
<223> Synlhelic
=400 854
cogaglgtia geageagcla ¢ 21
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<210= 855

211> 7

212> PRT

<213> Arlificial Sequence

<220
=223 Bynthelic

=400=> B55
Arg Ser Val Ser Ser Ser Tyr
1 5

=210= 856

211> 9

=212> DNA

=313> Arificial Sequence

<220
=<223= Synthetic

=400 856
ggtacates 2]

<210~ 857

=211= 3

“212= PRT

<213> Arlificial Seguence

<220
<223> Synihelic

<400= B57
Gly Ala Ser
1

=210= 858

<2711= 27

212> DNA

<212= Artificial Sequence

<220
<223> Synthelic

=400> 358
caacaglala glagicace getcacl 27

<210= A59

=211=49

<212= PRT

213> Artificial Sequence

<220>
<223 Synlhetic

<400= g59

Gin Gin Tyr Ser Ser Ser Pra Leu Thr
1 ]
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<210= 850

=211= 357

212> DNA

=213~ Arlificial Sequence

=320=
=223> Synthetic

<400= BED

caggtgeage tgcangantc gageceagga clgglgaage cllcacagac coigteecic 60
acclgcacty iclclaglga ctesatcage aglgglaata actastggac clogaleegs 120
cagcaccca) ggagdygect ggaglonalt gggtacalea salacaclgg gagegeceac 180
tacaaccegt cocleaagag legaglcace algtcagtag acacgtctas gaaleaghic 2410
tceelgaaaa (gacclclgt gactgacgeg gacacggetd igtattattg lgegagogea 300
celgoaagece attottllga talalgggoc coagggacaa logleacegt clectca  AS7

<210 861
<211> 118
<212> PRT
<213> Arificial Sequence
=220
<223= Synthelic
<400> 861
Gin val GIn Leu Gin Glo Ser Gly Pro Gly Leu Val Lys Pra Ser Gin
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Ser Asp Ser lle Ser Ser Gly
20 23 30
Asn Asn Tyr Trp Thr Trp lle Arg Gin His Pro Gly Arg Gly Leu Glu
a5 40 45

Trp lle Gly Tyr lle Lys Tyr Thr Gly Ser Ala His Tyr Asn Pro Ser
5

50 o g0
Leu Lys Ser Arg Val Thr Met Ser Val Asp Thr Ser Lys Asn Gin Phe
65 70 T3 a0
Ser Leu Lys Mel Thr Ser Val Thr Asp Ala Asp Thr Ala Val Tyr Tyr
85 a0 g5
Cys Ala Arg Ala Pro Gly Ser His Ser Phe Asp lle Trp Gly Arg Gly
100 105 110
Thr Met val Thr Val Ser Ser
115
=210= 862
211> 30
<312= DNA,
<213= Arlilizial Sequence
<220
<223> Synlhebc
=400= 862
agigacicea leagcaylay lealaaclac a0
=210= 863
211> 10
=212 PRT

=213=> Artificial Sequence

=220~

257—



=223= Synlhelic

<400> 863
Ser Asp Ser lle Ser Ser Gly Agn Asn Tyr
1 5 10

=7 10> BG4

=211= 21

<212> DMA

<213= Arilizial Sequence

<220>
<223> Synthetic

=400 864
alcaaalaca clgggagege © 21

<210~ 865

211> 7

=212= PRT

«213= Arlificial Sequence

<220
=223> Synlhelic

<400= 865
Ile Lys Tyr Thr Gly Ser Ala
1 5

=210=> BG6

<211= 33

<212= DA

<213> Arilicial Sequence

<220>
<223= Synthebic

<400> 856
gcgagggeac clggaageca lclttigat ala a3

<210k 867

<211> 11

<212= PRT

=213= Artificial Sequence

<220
=~223= Synthetic

<4(0= 867
Ala Arg Ala Pro Gly Ser His Ser Phe Asp lle
1 5 10

<210= BEA

<271= 324

=212> ONA

<213= Artificial Sequence

=220
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<223> Synlhelic

=400> 868

galgtiglga lgacccagle lccaggeace clgtittig clccagggga aagagocace B0
ctetectgca gogecagica gagtgtage ageagetact lagociggla ccagoagaaa 120
cctggoeagg cleccagget cotealclat ggtgeatcca geagggecac lggeatecea 180
gacaggttca gtgacagigg gictggaca gacticaclc lcaacatcag cagactgaag 240
celgaagall Hgcaclgla aclgtcag caglalaata gglcacegal caccticgge 300

caagggacac gaclggagal taaa 324

=210 869

=2T71= 108

212> PRT

<213 Arlilicial Sequence

220>

=223> Synlhelic

=400 BG4

Asp Val Val Met Thr Gin Ser Pro Gly Thr Leu Phe Leu Ser Pro Gly

1 ] 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Ser

20 25 30

Tyr Leu Ala Trp Tyr GIn S1n Lys Pro Gly Gin Ala Pro Arg Leu Leu

a5 40 45

lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 55 G0

Gly Ser Gly Ser Gly Thr Asp Fhe Thr Leu Asn lle Ser Arg Leu Glu
&5 70 75 a0
Pro Glu Asp Phe Ala Led Tyr Tyr Cys Gln Gin Tyr Ser Arg Ser Pro
as 20 as
lle Thr Phe Gly GIn Gly Thr Arg Leu Glu lle Lys
100 105

<210=> 870

<211 21

212> DNA

<213> Adilicial Sequence

<220
=223> Synthetic

=<4 00= 87
cagaglgita goageagela o 21

=210= 871

<211= 7

=212= PET

=213= Artificial Sequence

270>
=223= Synlhelic

=4 00> 871
Gin Ser Val Ser Ser Ser Tyr
1 3

<210= B72
<211= 8

224



=212> DNA,
213> Arhicial Sequence

=220
<223= Synlhebc

<400 872
gatgcatec g

<210= 873

<2117 3

<212= PRT

<213> Artificial Sequence

<220
<223> Synthetic

400> 873
Gly Ala Ser
1

=210= 874

211> 27

212> DNA

<213 Artilicial Sequence

w220
223> Synlhelic

=400 B¥4
cagcaglala gtaggtcace gatcace 27

=210 875

=211=8

212> PRT

<213> Arlificial Sequence

<22{0=
<223 Synlhelic

=400~ B75
Gin GIn Tyr Ser Arg Ser Pro lle Thr
1 )

=210~= 876

<211= 360

212> ONA

<=213> Adificial Seguence

w220
=223> Synlhatic

<400=> B76

cagatgcage lggigeagic 19009gaggc igotacaac ctjagqaale cotaagacis 60
tectglgcan creiclggatt cacelotaae aactilgcca logacclgggt cegecagqet 120
ecagagaang declagagtg aglclcaact altaglggla glgocgiga cacalactge T80
geagactoeg lgaagggccd gilcaceale tccagagaca aliccaagaa cacaciglak 240
clgcadatga acageclgayg agtcgaggac acogecglat atlacigtge laaagalgge 300
gocttctata glgoctacga acactaclyg ggocagggaa ceclgglcas cgletectea 360
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<210= 877

<211= 120

=212> FRT

«<213> Artificial Sequence

=220=

223> Synlhebc

<400= 877

Gln Val Gin Leu Val GIn Ser Gly Gly Gly Ley Val GIn Fro Gly Gly

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Ser Asn Asn Phe

20 25 30

Ala Met Thr Trp Val Arg Gin Ala Pra Gly Lys Gly Lau Glu Trp Val

35 Al 45

Ser Thr lle Ser Gly Ser Gly Val Asp Thr Tyr Cys Ala Asp Ser Val
50 85 60
Lys Gly Arg Phe Thrlle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
G5 70 75 a0
Leu Gin Met Asn Ser Leu Arg Val Glu Asp Thr Ala Val Tyr Tyr Cys
35 80 a5
Ala Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Glu His Tyr Trp Gly Gin
100 105 110
{3ly Thr Leu Vat Thr Val Ser Ser
115 120

=210= 878

=211= 24

=212> DNA

<213= Arlilicial Sequence

=220
<223= Synthetic

=400= 873
ggatlcacct claacaactt lgce 24

<210= B79

211> 8

=212= PRT

=213= Arlificial Sequence

<220
<223> Synthefic

=400 879
Gy Phe Thr Ser Asn Asn Phe Ala
1 5

<210= 380

=211= 24

=212> DNA

<213 Arlificial Sequence

=220
<223> Synlhelic



=400= 880
atlagiggta gtggegitga caca 24

=210= 881

211> 8

292> PRT

<213= Arlificial Sequence

<220
<223= Synthetic

=400> 881
lle Ser Gly Ser Gly Val Asp Thr
1 5

<210= A2

<211= 39

<212= DNA

<213= Artificial Sequence

<220
<223> Synihelic

<4(10> BAZ
getasagalg gegoctsla tegigoctac gaacaclac 38

<210> BB3

211> 13

212> PRT

=213= Arlificial Sequence

=220
=223 Synthetic

<400> 883
Ala Lys Asp Gy Ala Phe Tyr Ser Gly Tyr Glu His Tyr
1 5 10

=210= 884

= 211> 324

<212> DNA

<213> Artificial Sequence

= 220=
<223~ Gynlhetic

=4 00> BR4

galghtglga lgacccagic iccagacace clylolitgl ctecagggga aagagecace 60
cteleclgea gggocagtea gagigtiage ageagetact tageoctogta ceageagaas 120
cclggecagq cleecaggel eeleatetal gglacatoea acagggeelc lggeatooca 180
gqacaaghca tiggeaglog olelgggaca gaclicaclc lcaccaleag cagaclogag 240
tctgaagat! tgeaglgta ttaclatcag caglalggla getcaceicg gacgticgge 300
czagggacca paglggalat cazg 324

=210= BAS

=211= 108

=212= PRT

=213> Arlilicial Sequence
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=220=
=223> Synthelic

400> B35
Asp Val Val Met Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pra Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Ser
20 25 30
Tyr Leu Ala Trp Tyr GIn Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu
35 40 A5
lle Tyr Gly Thr Ser Asn Arg Ala Ser Gly lle Pro Asp Lys Phe lle
50 o5 G0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr [le Ser Arg Leu Glu
65 70 75 80
Ser Glu Asp Phe Ala Val Tyr Tyr Cys GlIn GIn Tyt Gly Ser Ser Pra
85 o0 a5
Arg Thr Phe Gly GIn Gly Thr Lys Wal Asp lle Lys
100 102

<210> BE6

=211= 21

<212=> DNA

=213= arfilicial Sequence

<220
=223> Synthetic

<400 BBG
cagagtglla geageagela 21

=210> B87

2211=7

=212= PRT

<213= Arificial Sequence

<2205
<223> Synlhelic

<400> B8¥
GIn Ser Val Ser Ser Ser Tyr
1 5

=210= B&b

=211> 8

212> DNA,

<213> Arlificial Sequence

=220
=223 Synihelic

<A00= 888
ggtacaics 9

<210= 589

=211= 1

=212= PRT

=<213= Arlilicial Sequence

=220
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=223> Synthelic

=A00> 889
Gly Thr Ser
1

<210= 820

=311= 27

<212> DNA

<213> Arilictal Sequence

<220=
=223 Synthelic

<400> 880
cagoagtalg gtagcheace lcggacy 27

=210> BO1

<2i1= 9

<212+ PRT

=313> Artificial Sequence

<220
223> Synthetic

=400 831
Gln Gin Tyr Gly Ser Ser Pro Arg Thr
1 5

<210 B892

<211 360

<212= DNA

<213> Arlilicial Seguence

=220=
223> Synlhetic

=A00=> BY2

caggtacage iacaggaglc cogocconge ctggtgaage cofoocagac colgteccty 60
acclgcasceq tgttegrego clocalcons loocggogget actactggle clggaleegg 120
cagcaccoog geaaguycct gnagiggale ggolacglge actactcegy caacacctac 180
tacaaccoel coclgaagle cogagloace atclecolgg acaccloeas gasccagic 240
teeckgaage glocelcegl gaccgeegee gacaccdocq iglaclaclg cgecoggges 300
cocococgoaget accactactl cooctaclyg pgccagggea coclgalgac calgleclee 360

=210= 893
=211= 120
212> PRT
=213~ Artificial Sequence

<220=
<223> Synthelic

=400= 593

Gin Val Gin Len Gln Glu Ser Gly Pra Gly Leu Val Lys Pro Ser Gin
1 5 10 15

Thr Leu Sar Leu Thr Cys Thr Val Ser Gly Gly Ser lle Gly Ser Gly

20 25 30
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Gly T},rr Tyr Trp Ser Trp ll2 Arg Gin His Pro Gly Lys Gly Leu Glu
45
Trp Ile Ghr Tyr Val HIE Tyr Ser Gly Asn Thr Tyr Tyr Asn Pro Ser
a0 55 &0

Leu Lys Ser Arg Val Thr lle Ser Va) Asp Thr Ser Lys Asn Gin Phe

G5 70 Ta g0
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
a5 a0 g5
Cys Ala Arg Ala Pro Arg Gly Tyr His Tyr Phe Ala Tyr Trp Gly Gin
100 1056 110
GGly Thr Leu Wal Thr Val Ser Ser
M5 120
=210> 204
211> 324
<212= DNA
=213= Artificial Sequence
=220
<223> Synthelic
=400> 884

gagalcgtge laacccagle coccggesce ciglecclgt ceepegacga gegogesace B0

clglectgee gagectecca gleeglglee lecleclace lggoclggla coageagaag 120

ccecggeeagg coeecegoct gelgalclac ggegectsel cocgggocac cqaaalocoe 180

gaccagiicl ceggclecga clecggcace gacticacces tgacealcte coggolggag 240

cecgaggact tegecglgta clactgecag cagtacgact colocecoeet gacotteggs 300
ggcggoaces agglggagal caag a24

=210= BOS
=211=108
=212> PRT
=213 Artificial Sequence
=220
=223> Synlhelic
=400= 895
Glu lle Val Leu Thr Gin Ser Pro Gly Thr Leu Ser Lau Ser Pro Gly
1 g 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Ser
20 25 30
Tyr Leu Ala Trp Tyr Gln GIn Lys Pro Gly Gin Ala Pro Arg Leu Leu
35 40 45

lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly ll2 Pro Asp Arg Phe Ser
50 65 &0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
65 70 75 a0
Pro Glu A%p Phe Ala Val Tyr Tyr Cys Gin GIn Tyr Gly Ser Ser Pro
5 a0 95
Leu Thr Phe Gly Gy Gly Thr Lys ¥al Glu lle Lys
100 10

<210 BYE

=211> 364

212> DMA

<213 Artificial Sequence

=220
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<Z223= Bynthelic

<400 835

cagglgcage tggiggaghc cggcggegyc glgglgeage ceggeeggte colgoggotg 60
tectgegeny colenggett cacciiclce leolacggea tgoactgggl gegacagace 120
cocgdcaagg goclggagty gdlggccatg clalgglacg acggcaccaa caagtactac 180
qcegaclecq tgaaggocey gilcaceate leccgggaca actecazagaa cacoolotac 240
clgcagatga aclecetyeg gaccgaggac acegecglat aclaclgege ceggoaccac 300
nactlceggt cogactacoa gggetdgite gacecctggn gecagggeac colgghgace 360
glgicclee 369

=210= 357

=211= 123

<212~ FRT

=213= Arfificial Sequence

=220~
<223> Synihelic

=4(0> 397
Gin Val Gin Leu VYal Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg
1 5 i0 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Fhe Thr Phe Ser Ser Tyr
20 25 30
Gly Mel His Trp Val Arg 5In Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Alaval Leu Trp Tyr Asp Gly Thr Asn Lys Tyr Tyr Ala Asp Ser Val
a0 53 60
Lys Gly Arg Phe Thr e Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

G5 70 I &0
Leu Gin Met Asn Ser Leuw Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 80 95
Ala Arg Asp His Asp Fhe Arg Ser Gly Tyr Glu Gly Trp Phe Asp FPro
100 105 110
Trp Gly Gin Gly Thr Leu val Thr Val Ser Ser
115 120
<210= Bo&
<M1= 321
212> DNA

<213> Arlificial Sequence

=220
=223= Synlhetic

=400= B8

gagalcglge Igacccagle cocegeeact clolccohgl Soctogqoga googgatacs 50
clatcctgos gggeelecea giooglghes tectacclgg colggtacea geagaagece 120
ggccagdcee cocggeltgct galclacgac goctecaace gogosacegy calcocegos 180
cgglteteeg getcoggele cggeacegac toaceetga ecalclecte colggageee 240
gangactieg ceglgtacla cigoceageac cqnloccaact ggecccccac citoggegge 300
ggraccaang lggagateaa g 321

<210= B0
=211= 107
<212= FRT
=213= Agtificial Sequence

=220=
<223> Synthetic
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=400 899
Glu Ile Val Leu Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
i 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr
20 25 30
Leu Ala Trp Tyr GIn Gin Lys Pre Gly Gin Alg Pro Arg Leu Leu lle
35 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr &ly Ile Pro Ala Arg Phe Ser Gly
50 55 &0

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu Pro

B4 70 75 Bo
Glu Asp Phe Ala Val Tyr Tyr Cys Gln His Arg Ser Asn Trp Pro Pro
85 a0 o5
Thr Phe Gly Gly Gly Thr Lys Val Glulle Lys
100 105
<210 900
<211 359
=292= ONA

<213= Arlificial Sequence

<2 M=
<323= Synthetic

<4 00= 900

cagglgcage tggtggaglc tgagagagge glgglecage ctgggaggte celgagaclc 60
tectghgeay cglelggal caccticagt agHalggea tocactiggat cogocaagel 120
ccaggcaagg ggclgdaglg ggtgteattt Hatgglalg atggasctaa tasaaaciat 180
glagaatceg lgaagggces atlcaccale leaagagaca attccaagaa tatgelgtal 240
clogaaatga acagostgan agoccoagoac acogelatol atiactglge gagagalcac 300

gattitagga glggtialga ggggigghic gaccoelggg gecaggaaac cotggteace 360
glctecica 369

=270= 901

=211= 123

<212= PRT

<213> Arlificial Sequence

<220
<223= Synlhetic

400> 901
Gin Yal GIn Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gily Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Gly Met His Trp Val Arg Gin Ala Fro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Phe Leu Trp Tyr Asp Gly Thr Asn Lys Asn Tyr Val Glu Ser Val
50 a5 &0
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Met Leu Tyr
65 o T5 30
Leu Giu Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85
Ala Arg Asp His Asp Phe Arg Ser Gly Tyr Glu Gly Trp Phe Asp Pro
100 105 110
Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser
115 120
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210> 802

<211= 321

=212= DNA

=213 Arlificial Segquance

<220
<223> Synlhebc

=4(0= 8302

gaaalaglgt lgacacagic lecagecace clglchitgl ctocagggga aagagecace 60
cleteetgea gogecaglca gaglottage agetacitag colggtacea acagaaacel 120
ggccaggele ecaggclecl calclalgat gealesaaca ggaccaclgg calescages 180
aggitcagty geaglgagle lgggacagac tcaclclea ceatcageag colagagecl 240
gaagaltitg cagitlatta clotcaacas sgtageaacl ggeotoccas tieggegga 300
gagaccaagg tggaaatcaz a 321

<210> 803

<211= 107

«212= PRT

<213 Arlificial Sequence

=220

<323> Synlhetic

<400= 903

Gl llie Wal Leu Thr Gin Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 ) 10 13

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser val Ser Ser Tyr

20 25 30

Leu Ala Trp Tyr Gin GIn Lys Pro Gly Gin Ala Fro Arg Leu Leu lle

35 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Fhe Ser Gly
a0 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu Pro

65 70 75 a0
Glu Asp Phe Ala Val Tyr Tyr Cys Gin His Arg Ser Azsn Trp Pro Pro
a5 a0 a5
Thr Phe Gly Gly Gly Thr Lys val Glu |le Lys
100 105
=210= 804
<211 363
212> DA

=2913= Ardilicial Sequence

e 2=
223> Synlhetic

=400 804

cagglacage lgeaggaole ggacceagga clgglgaage cticacagac cotgtecete 60
acclgoaclo lolclggigy ctecaleane agtogtgght aclactggag llgoaleege 120
cagtacccag ggaagggool gaagtggalt goglacalce attalaglgg gaacacccac 1680
lacaalccga coclcaagan leoaattace atatcaglag acacglolaa gaaccagitc 240
\ccetigagg tgaactelgt gacioccgog gacacggacyg talaclaclg \gogaggaal 300
alggttcggg gagticaclg glsgacec lggggl:l:agg gaaccacgqt caceglelec 360
tca 353

<210= 905
=211= 121

- T
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<212> PRT
<213>= Arilictal Sequence

<220
<223> Synthelic
<400=> 805
Gin Val Gin Leu Gin Glu Ser Gly Pra Gly Leu Val Lys Pro Ser Gin
i 5 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Ser Ser Gly
20 25 30

Gly Ty Tyr Trp Ser Trp lle Arg Gin His Pro Gly Lys Gly Leu Glu
a5 40 45

Trp lle Gly Tyr lle His Tyr Ser Gly Asn Thr His Tyr Asn Pro Thr
a0 G H] 60

Leu Lys Ser Arg lle Thr lle Ser Val Asp Thr Ser Lys Asn Gin Phe

65 70 75 30
Ser Leu Gle Val Asn Ser Val Thr Ala Ala Asp Thr Ala WVal Tyr Tyr
as a0 a5
Cys Ala Arg Asn Mel Val Arg Gly Val His Trp Phe Asp Pro Trp Gly
100 105 110
Gln Gly Thr Thr Val Thr Val Ser Ser
115 120
=210> 806
“211= 324
<212= ONA

<213> Arlificial Sequence

«d 20>
<223= Synthelic

<4Q0= 006

gaaatagtgt tgacacagic iccaggeace ctgletttgt ctecaggnga ganaaceace 60
ctetelght gggecanticg gaatgtlage agoagetact tageelggta ccageagaas 120
cclggocagg ciccocaggct coleatctet gglgcaleea goagagecas tggealeeca 180
gacaggtica glggcagtag gictgngaca gacticacls teacsaleag cagaclggag 240
cotgaagalt tigeaglala ticlgtcas cagtatagta gtlcaccact caclttcgge 300

gnagggacca agclggagal cagss 324
=210 907
<211= 108
=212= PRT
=213~ Arificial Sequence
=220
<2233= Synlhelic
=400 307
Sl e Wal Leu Thr GiIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Phe Cys Trp Ala Ser Arg Ser Val Ser Ser Ser
20 5 3G
Tyr Leu Ala Trp Tyr Gin GIn Lys Pro Gly Gin Ala Pro Arg Len Leu
35 40 45

lle Ser Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 53 g0

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser &rg Leu Glu
G5 7O 75 ad

Pro Glu Asp Phe Ala Val Tyr Phe Cys GIn GIn Tyr Ser Ser Ser Pro

244



B a0 95
Leu Thr Phe Gly Gly Giy Thr Lys Leu Glu lle Lys
100 105

=210= 408

=211= 263

212> DNA

=213= Arlificial Sequence

=220
<223= Synlhelic

<4010 908

cagqgtqeags igcaggaglc cogeecegge ctggtgaage celeccagac celglecelg 60
acctgeaceg tglecggeag clecalcioe toeggogget aclactggte clggatecgg 120
cagcacceey geaagggect ggagiggale ggelacatoo aclactcogy caacacctac 180
tacaaccecl coctgaagle ceggatgace atelecotog acacclccaa gaaccagtc 240
tecctgasge lglectcogl gacchecger gacacegeeg tgtactaclg cgeccgaaac 340
atgglgeggg gegbigeacty ghicgaccoe lggggccagg gcaccelggt gacegtglec 360
lec 3G

=210 209

<211 1M1

=212 PRT

«213> Arificial Sequence

<220=>
<2223= Synlhetic

<400= 904
Gin Val Gin Leu GIn Glu Ser Gly Pra Gly Leu Val Lys Pra Ser Gin
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Ser Ser Gly
20 25 30
Gly Tyr Tyr Trp Ser Trp lle Arg Gin His Pro Gly Lys Gly Leu Glu
a5 40 45
Trp lte Gly Tyr lle His Tyr Ser Gly Asn Thr Tyr Tyr Asn Pro Ser
50 55 80
Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn (3in Phe

65 s 75 B0
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
&85 a0 g5
Cys Ala Arg Asn Mel Val Arg Gly Val His Trp Phe Asp Fra Tip Gly
100 105 110
Gin Gly Thr Leu Val Thr Val Ser Ser
115 120
210> 810
=211= 324
<212= DNA

<213> Arificial Sequence

=220=
=223> Synthetic

<400= 810

gagatcgtae lgacceagle coecqacace ctglecolgl coococoggoya gegygecace 60
clglcclgoe gggeeleceg giccglgtee tootectace lggoctogta ccageagaag 120
ccoggocagq coooooggot golgalelac ggogectoet cocgggecac cggeaicco 180
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gaccagtlcl ccogetecog clecogeace gacticacss tgaccatets ceggrlggag 240
ccegaggact legecgtgta ctaclgceag caglacleel cotccecooel gacclicgge 300

gyeggcacea agglggagat caag 324

=210~ 811

=211= 108

=212= PRT

<213= Artificial Sequence

=220~

<223> Synthetic

=400= 811

Glu lle Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Arg Ser Val Ser Ser Ser

20 25 a0

Tyr Leu Ala Trp Tyr GIn Gin Lys Pra Gly Gln Ala Pro Arg Leu Leu

35 40 45

lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 54 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

685 70 75 80

Fro Glu Asp Phe Ala Val Tyr Tyr Cys GIn Gin Tyr Ser Ser Sar Pro
a5 an a5

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

<210=~ 812

<211> 363

=372 DNA

<213> Arlificial Sequence

<220
<223> Synthetic

=400= 912

caggigcage lgoaggagic gggcclagya etygtyaags ciicacagac cotgleccte 60
acetgeactg letetgatag ctocalcage aghggtgght aclaclgoag tggalccge 120
cageaccsag ggzagogecl ggaglggal; gaglacales attalaglgg gaacacceas 180
lacaatccga coclcaagag legaattace alatcaglag acacglotaa gaaccagtc 240
kcctigaog paacielat gactycegeg gacacggocy lataclacty lgocgaggaal 300
atggttcgag gaghicactg gliegaceer tlggggreagg gaaccelgat caccgtetss 360
lca 363

=210= 012

=211= 121

=212= PRT

<213> Artificial Sequence

<220
«<223= Synlhelic

=400 813

Gin Val GIn Leu GIn Glu Ser Gly Leu Gly Leu Wal Lys Fre Ser Gin
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Sar Gly Gly Ser lie Ser Ser Gly
20 25 Ao

Gly Tyr Tyr Trp Ser Trp Ue Arg Gin His Pro Gly Lys Gly Leu Glu

35 40 45
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Trp lle Gly Tyr lie His Tyr Ser Gly Asn Thr His Tyr Asn Pro Thr
50 55 B0
Leu Lys Ser Arg lle Thr lle Ser Val Asp Thr Ser Lys Asn Gin Phe

65 T0 75 80
Ser Leu Glu Val Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
a5 a0 85
Cys Ala Arg Asn Mat Val Arg Gly Val His Trp Phe Asp Fro Trp Gly
100 105 110
Gin Gly Thr Leu Wal Thr Val Ser Ser
112 120
<210= 914
“211= 324
<212= ONA
<213> Arlificial Sequence
=220
<223 Syntheliz
<400> 814

gaaalaglgl lgacacagte lecaggcace clglottigl ctecagggga gagagecacs 60
clcticlot gogccagley gagigttage agcagelact lagootygta coageagaaa 120
coiggecang cloccaggel coteatetet gglosaleca geagggecac lggeatecca 180
gacaggitca gtgacaglgo ofctgggaca gactteacte teaccalcag cagaclaggag 240
cctoaagatl itgeagtata titctgteaa caglatlagla gicaceyct cacltcgac 300

aggagagacea agglggaaat caaa 324

=210= 915

=211> 108

=<212=PRT

<213= Arlificial Sequence

=220

<223= Synlhetic

<400= 913

Glu I'e Val Leu Thr Gin Ser Pro Gly Thr Led Ser Leu Ser Pro Gly

1 5 10 13

Glu Arg Alz Thr Leu Phe Cys Trp Ala Ser Arg Ser Val Ser Ser Ser

20 25 30

Tyr Leu Ala Trp Tyr Gin GIn Lys Pro Gly Gln Ala Pro Amg Leu Leu

35 40 45

lle Ser Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 55 G0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

G5 0 75 a0
Pra Glu Asp Pha Ala Val Tyr Phe Cys GIn Gin Tyr Sar Ser Ser Pro
B5 a0 85
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105
<210 916
=211> 357
212> DNA

=213= Arlifictal Sequence

<220=
<223> Synlhetic
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=400> 816

cagglgeage locaggaole cggeccegge ctgglgasge celeceagac cetglecetg 60
acctgoacen totccggegy clocatcace leoggogget actactggls elggatcegg 120
sagraccesy geaagggocl agaatggate goctacatca agliclocog caacacclac 180
lacaacceel ecelgaante cegggtgace alcleegigg acacciecas gaaccaghic 240
lecxtgange tgtecteeat gaccgoogee gacaceqecy lataclacty cgeceggges 300
cceggeleee acaacticga catcljgnge cagggeacea iggtgacegt gteclee 357

<210 g1F
=211> 119
=212> PRT
=213= Arificial Sequence

<220
<223 Synihetic

<400= 81F
Gin va! GIn Leu GIn Glu Ser Gly Pra Gly Leu Wal Lys Pro Ser Gin
1 5 10 15
Thr Leur Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Thr Sar Gly
20 25 an
Gly Tyr Tyr Trp Ser T lle Arg Gin His Pro Gly Lys Giy Leu Glu
a5 40 45
Trp lle Gly Tyr lle Lys Phe Ser Gly Asn Thr Tyr Tyr Asn Pro Ser
50 55 gl

Leu Lys Ser Arg Val Thrile Ser Val Asp Thr Ser Lys Asn Gin Phe

6% 70 7h 80
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
a5 20 a5
Cys Ala Arg Ala Pro Gly Ser His Asn Phe Asp lle Trp Gly Gin Gly
100 108 110
Thr Met Wal Thr Wal Ser Ser
115
=210= 914
=211> 324
=212= OMNA

<213= Adilicial Sequence

=230
=223= Synthelic

=400= 918

gagategige loscesaghks coooggeact clglocclgt socccggoga geggaccace 50
tlgleelgoe gggeoclecgl glecalctes aacaaclace \ggcclgata ccagoagaag 120
cceggocagg cocooeggel golgaletas ggogeclect cocgggecae sggeakcoos 180
gaccgolicl ceggetecgq clecggoace nacticaces t@accaleey goeggelgaag 240
cergaggacl legooooola ctaclgeca cagtastcoe gotcceeeal caccllegge 300
cagggcacce ggoiggagat caag 324

<210= 819

<211= 108

=212= PRT

<213> Arificial Seguence

220>
223> Synlhelic

<400= 915
Glu lle Wal Leu Thr Gin Ser Pra Gly Thr Ley Ser Leu Ser Pra Gly
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1 ) 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Val Sar lle Ser Asn Asn
20 25 a0
Tyr Leu Ala Trp Tyr Gln GIn Lys Pro Gly Gln Als Fro Arg Leu Leu
a5 40 43
lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly e Fro Asp Arg Phe Sar
20 85 g

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr e Arg Arg Leu Glu
65

70 75 a0
Pro Glu Asp Pha Ala Pro Tyr Tyr Cys GIn Gin Tyr Ser Arg Ser Pro
83 80 L
lle The Phe Gly Gin Gly Thr Arg Leu Gl lle Lys
100 105
<210> 930
<211= 360
=22= DNA

213> Anlilicial Sequence

=220=
=223 Synthetlic

<400= 92

gagglgeage t9dtggagle cogoggoyyc ctggtgeage coggeggete colgeggc!g 60
lcelgegoog Gotecgygelt caccticaac =acticgeca tgtoctgggt geggeagges 120
cccgacaagy geclggagty gotglocgce alslccgoet cogacgigaa cacclactac 180
geegaclecg tpasggooeg gtteaccaic icecgggaca actecaagaa cacootglac 240
cigeagalga actoochgeg ggocgaggac aceqoeg\gl aclactgete caannacgge 300
gocttctact cogactacaa geaclaclgg ggocagggdea coctgglgac cgtglectes 360

=210= 921

“211> 120

=212= PRT

=213= Adilicial Bequence

=220=
=223> Bynthelic

<400= 921
Glu Val Gin Leu Val Slu Ser Gly Gly Gly Leu Wal Gin Pro Gly Gly
1 5 10 1o
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asn Phe
20 25 3a
Ala Met Ser Trp Wal Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Ala lle Ser Gly Ser Gly Val Asp Thr Tyr Tyr Ala Asp Ser Val
50 55 &0
Lys Sly Arg Fhe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

65 70 75 30
Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr &la Val Tyr Tyr Cys
82 a0 82
Ser Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Glu His Tyr Trp Gly Gin
100 102 110
Gly Thr Leu Val Thr Val Ser Ser
115 120
=210 922
211> 324
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=212= DNA
<213> Anificial Seguence

=M=
<223= Synlhelic

=400 932

gagaicglge tgacecagle ccooggoace etglecctgl cooocgoeaa gegggecace &0
cigleclges gggeciceca gleogtgltee tecleclace lggoclggta ccageagaag 120
cccggecagg coocccogact gotgatcac ngeacelect ¢cogggocac cggeatcoes 180
gaceggtict ceggetecgg clecggeace gacleacco (gaccalcte eeggetgnag 240
cccgaggact lcgoeglgla ctaclgecag caglacggel cctccccccg gacchicgge 300
cagogcacca agglggagat caag

<210= 223
=211> 108
=212= PRT
«<213= Arificial Sequence
<220
223> Synlhebc
=400= 923
Gl e Val Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Fro Gly
1 5 10 15
Ghe Arg Ala Thr Leo Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Ser
20 25 20
Tyr Leu Ala Trp Tyr Gin Gln Lys Pro Gly Gln Ala Pro Arg Leu Len
a5 40 45

lle Tyr Gly Thr Ser Ser Arg Ala Thr Gly Il Pro Asp Arg Phe Ser
50 53 &0

Gly Ser Gly Ser Gly Thr Asp Fhe Thr Leu Thr lle Ser Arg Leu Glu

65 Fiv G &0
Fro Glu Asp Phe Ala Val Tyr Tyr Cys Gln G Tyr Gly Ser Ser Pro
B35 a0

Arg Thr Phe Gly Gln Gly Thr Lys Val G]u lle Lys
100 105

=210= 924

211> 357

=212> DMNA

<213> Artificial Sequence

<220

<223 Synlhelic

=A00= 924

cagglgcage tggrgeagle cggegecgag glgaagaage ceggegecte cglgaaggly 60
Ilcctgeaagg colccoucta caccticace taclacggea teteclgggl gogocaggee 120
cocgoccagy goctggagly gatoogcigg atslesgect acgacggoaa caceaactas 180
goccagaage tgoagnacey galgaccaty accaccnaca ocfecacete caccgoolac 240
atggagelge galecctgeg glesgacgac accaccglgt actactgenc cogatacles 300
logaacaage aclggilega cocclgogye cagggeaces lgglgacegl glezles 357

<210= 025

«211> 119

212> PRT

=<213= Artificial Sequence

<220
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<223> Synlhetic

=400= 925

GlIn val Gin Leu Val Gln Ser Gly Ala Glu Val Lys Lys Fro Gly Ala

1 5 10 15

Ser Yal Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Fhe Thr Tyr Tyr

20 25 a0
Gly lle Ser Trp Val Arg GIn Ala Pro Gly Gin Gly Leu Glu Trp Met
35 40 45
Gly Trp lle Ser Ala Tyr Asp Gly Asn Thr Asn Tyr Ala GIn Lys Leu
50 a5 G0
GlIn Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr

65 7 75 80
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 80 85
Ala Arg Tyr Ser Trp Asn Lys His Trp Phe Asp Pro Trp Gly Gin Gly
100 105 110
Thr Leu Wal Thr Val Ser Ser
115
=210= 826
=211= 324
<212> ONA

=213> Artificial Sequence

<220
<223= Synlhatic

=400 928

gagategiqe lgacceagts coocoggeace cigtecelat cocccggega gogggosace &0
clgleelges gggectooca giceglgace ggcleclace tggectogla ccagoagaag 120
ccocggocagy cococoggel gotgaletac ggegeotect cocgggecac cqgoalecos 180
gaccggtcl ceggeteegq ctecggeace gacticacee lgacealete ceggelggag 240
cecgaggact lcgecgigta otactgerag caglecgeot Iclcoceelg gacottegge 300

cagggcacca agolagagat caag 324

<210= 927

<211= 108

<212 PRT

=213> Arhficial Sequence

=220

<223> Synlhelic

=400= 827

Glu lle Val Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

| L 10 12

Ghr Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Thr Gly Ser

20 25 30

Tyr Leu Ala Trp Tyr GIn Gin Lys Pro Gly GiIn Ala Pro Arg Leu Leu

29 40 45

lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 55 B0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle SerArg Leu Glu
65 70 75 a0
Pro Gl Asp Phe Ala Val Tyr Tyr Cys Gln Gln Ser Alz Phe Ser Pro
&5 &0 95
Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
100 105
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210> 928

=211= A

=212= PRT

213> Aflilicial Sequence

=220
=223> Synthetlic

220

<221= VARIANT

222> (1)._.(8)

<223> Xaa = Any amino acid or absent

<A4{0= 924
¥aa Xaa Xag Xaa Xaa Xaa Xaa Xas
1 5

=210= 928

211> 8

<212= FRT

<213= Arificial Sequence

=220
=223>= Synlhetic

=230

w22 1= WARIANT

=222 (1}...{8}

=223> Xas = Any amino acid or absent

=A00= 929
Xaa ¥aa Xaa Xas Xsa Xaa Xza Xaa
1 5

<210= 330

<211= 16

<212= PRT

<213= Artificial Sequence

220>
<223~ Synthelic

=220=

<221= VARIANT

<222 (1)...(18)

<223= Xga = Any amino acid ar absent

=400 930
Xaa Xaa Xaz X2a Xaa Xaz Xaa Xaza Xaa Xaa X5a Xag Xaa X3z Xaa Xaa
1 5 10 15

=Z10= 931

<211=7

«212= PRT

<213= Artilctal Sequence

220>
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<223> Synthelic

=220=

<22 1= WVARIANT

<2225 (1)..{7)

<223> Xaa = Any amino acid or absent

=400 931
Xaa Xas Xaa Xaa Xaa Xaa Xaz
1 5

<240 932

211> 3

<212= PRT

<213= Artificial Sequence

=220
«223:> Synthelic

=220

<221 VARIANT

<222 {1)...{3}

223> Xaa = Any amino acid or absan!

=400 932
Xaa Xaa Xaa
1

=210= 933

211> 5

<212= PRT

=213= Arlificial Sequence

=220
<223 Synlhelic

<220=

221> VARIANT

<222 {1)...{9)

<223> Xaz = Any amino acid or absen!

=400 933
¥aa Xaz Xaa Xaa Xaa Xaa Xaa Xaz Xaa
1 5

=210 834

<211= 357

<212> DNA,

213> Arlilicial Sequence

<220
<223= Synlhetic

=400~ 534

cagglacage lgcagogaglc gggoccagga cigglgaage clicacagac cotgleocle 60
acctgeaclg teloiggtyy clecaltace agloglogit aclaclggac ctggalccac 120
cagcacocag ggaaggacol ggaatgpatt ggalacalca aalttaglgy gaacacctac 180
lacaaccegt coclcaggag lcgagtcace ataleaclty acacgictaa gaatcagltc 244
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tecclgaala tgacolclgt gaclgacgeg gacacggcen iglattalig lgegagagea 300
colggaagte alsactiga calclaggoc caagggacas tgglecacool cictica 357

=210= 935

<2711 119

212> PRT

<213 Adiicial Sequence

=220
<223 Synthelic

=400= 235
Gin Val Gin Leu Gin Glu Ser Gly Fra Gly Leu Val Lys Pro Ser Gin
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Thr Ser Gly
20 25 30
Gly Tyr Tyr Trp Thr Trp e Arg Gin His Pro Gly Lys Gly Leu Glu
35 40 45
Trp lle Gly Tyr lle Lys Phe Ser Gly Asn Thr Tyr Tyr Asn Pro Ser
1] 55 G0
Leu Arg Ser Arg Val Thr lle Ser Leu Asp Thr Ser Lys Asn Gin Phe

B85 70 Fi=] &80
Ser Leu Asn Mel Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 a0 95
Cys Ala Arg Ala Pro Gly Ser His Asn Phe Asp lle Trp Gly Gin Gly
100 105 110
Thr Mel Val Thr Val Ser Ser
i15
=2410> 835
=211= 324
<212> DNA

=213> Artificial Sequence

=220
=223> Synlhelic

=400 935

gaaalcgigl tyacccaglc tocagacace clgtettigt elessggoga aagagecace 60
clelecigea gggecaqlgl gaglaitagt aataaclall lageclgola ccagoagasa 120
celggecagg cleceagget cotcalslat gglgeatcea geagggecac lggeatcoca 180
gacaggottea gtggcagtgy glclgggaca gacticacte teaceatcag aagaclgaag 240
lclgcagatt Hgcacegta Haclglicag caatatagta gglcaccoal cacctlegge 300
caagggacac gaclggagal faza 324

<210= 837

<211> 108

<212= PRT

<213= Arilicial Sequence

=220

223> Synthetic

=400= 937

Glu lle VYal Leu Thr GIn Ser Pra Asp Thr Leu Ser Leu Ser Pro Gly

1 L] 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Val Ser Ite Ser Asn Asn

20 25 a0

Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly Gin Ala Pro Arg Leu Len

35 40 45
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lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 56 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Arg Arg Leu Glu

65 70 75 30
Ser Ala Asp Phe Ala Pro Tyr Tyr Gys GIn Gin Tyr Ser Arg Ser Pro
85 g0 85
lle Thr Phe Gly Gln Gly Thr Arg Leu Glu lle Lys
100 105
<210=> 938
=211= 260
<212= INA

<213> Arlificial Sequence

<220=
<223= Synthelic

<400=> 938

gaagtgcage lgalgoaglc lggoggages tiggtacaac cloggggate celgagactc 60
lcclglgoag colctggalt caccttlaac aacttigeca tgacclgogl cogeeaggot 120
©cagogaagg goctagagig ogicicaact atizglggta glogegtina cacalactgs 180
geagacloc lgasgggecy giteaceale lccagagaca attccaagaa cacactglal 240
clgcaadlga acageclgag agocgaggac acqgocglal attactgttc gaaagalgge 300
gecticlala glggelacga acaclackgg ggoeagggaa coctogtcac egletectea 369

=210= 939

211> 120

<212= PRT

=213> Ariificial Sequence

<220>
<233 Synthetic

=400 938
Glu Val Gin Leu Val Glu Ser Gly Gly Ala Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Lew Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asn Fhe
20 25 ag
Ala Met Thr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Thr lle Ser Gly Ser Gly Val Asp Thr Tyr Cys Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Lew Tyr
65 70 75 an
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

85 o0 a5

Ser Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Giu His Tyr Trp Gy Gin

100 105 110
Gly Thr Leu Val Thr Val Ser Ser

118 120

<210= 840
<211> 324
212= DA

<21 3= Arlilicial Sequence

<220>
<223> Synlhelic



<4{0= 940

geazatlgioe lcacgeaghs tecaggeace ciglctitol clecagggdga sagagocace 60
ctolcotgea gggecagtes gagtgiage ageagctact 1agoclogla ceageagaaa 120
ceclggecagg cleccaggel celeatetat gglacaleea acagogecac tggeatecea 180
gacaggtica glggeaglag atctooggaca gactteacte teaccalcag cagaciggag 240
lcigaagatt Hgocaglgta Hachgleag caglalggta gohcaceicq gacgtb::ggc 300
caagggacca aggljgagal casas

<210> 941
271> 108
<212= PRT
~213> Artificial Sequence
<220
=223 Synlhelic
<400= 941
Glu lle Val Leu Thr Gin Ser Pra Gly Thr Leu Ser Leu Sar Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Ser
20 25 30
Tyr Leu Ala Trp Tyr G'n Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu
35 40 45

llz Tyr Gly Thr Ser Asn Arg Ada Thr Gly lle Pro Asp Arg Phe Ser
50 55 G0

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

(2343 Fit| 75 an
Ser Glu Asp Phe Ala Val Tyr Tyr Cys Gin GIn Tyr Gly Ser Ser Pro
85 o0 g5

Arg Thr Phe Gly GIn Gly Thr Lys Vat Glu lle Lys
100 105

210> 542

=211z 357

=22= ONA

<213= Artificial Sequence

<220

=223= Synihelic

=400 942

cagglgcage iggtocaglc lggacctgag glgaagaage cloggggecte agtgsaggic 60
lcctgeaagg ctclgglla cacctitace Lactalggla reagitgnal acgacagace 120
cclggacaag ggettgagly gatgggalgg alcagegeh acgalgglaa cacagactat 180
gcacagaagt lccgagacag aalcacsaly accacagaca catcclegac cacagoclac 240
alggaaclga ggageclgag atetgacgac scggecatet attactylge gagglatagi 300
lggaacaage actggticga cocclgaoae cagggaaces lggtcacegt cletica 357

=210 943

=211= 119

=212=PRT

<213= Adificial Sequence

=220
=223 Synihetic

<400> 243
Gin Val GIn Leu Val GIn Ser Gly Pro Glu Wal Lys Lys Pro Gly Ala
1 5 10 15

26



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Tyr Tyr
20 25 30
Gly lle Ser Trp lle Arg Gin Thr Pro Gly Gin Gly Leu Glu Trp Met
35 40 45
Gly Trp lle Ser Ala Tyr Asp Gly Asn Thr Asp Tyr Ala GIn Lys Phe
&0 a5 60
Gln Asp Arg lle Thr Met Thr Thr Asp Thr Ser Ser Thr Thr Ala Tyr

G5 il 75 80
Mel Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Wal Tyr Tyr Cys
a5 80 95
Ala Arg Tyr Ser Trp Asn Lys His Trp Phe Asp Pra Trp Gly Gin Gly
100 105 110
Thr Lew val Thr Wal Ser Ser
115
<210> 944
211> 324
=272 ONA

=213= Arificial Sequence

=220
<2233 Synlhelic

=400 S44

gaaatigigl igacacagtc ccaggdcace cigictitgt ctccagggga cagageecace B0
cheleclgca ggococagtea gagightace gocagclact tagestggta ccageagasa 120
cetagecang cleccagact colcatclat oglgealcea acagggcecas lageatccea 180
gacagottea clggcaatog glolgggaca gacticacle icaccalcag cagaclgaag 240
cclgaagatl Rgeaglata tticlgtcas caglelgett tetcaccgtg gaegicgge 300
caggigacca agglggasaat caaa 324

=210= 845
=211= 108
=212 PRT
=213= Arificial Sequence
<220
<223> Synthetic
=400 4945
Glu lle Val Leu Thr Gin Ser Pra Gly Thr Leu Ser Leu Ser Pra Gly
1 5 10 15
Asp Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser val Thr Gly Ser
20 25 30
Tyr Leu Ala Trp Tyr Gin GIn Lys Fro Gly Gin Ala Pro Arg Leu Leu
35 40 45

lle Tyr Gly Ala Ser Asn Arg Ala Thr Gly lle Pro Asp Arg Fhe Thr
50 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

B9 70 75 80
Pro Glu Asp Phe Ala Val Tyr Phe Cys Gin Gin Ser Ala Phe Ser Pro
85 80 85
Trp Thr Phe Gly GIn Gly Thr Lys Val Glu lle Lys
100 105
=210 846
=211= 381
212> DNA

=213> Adilicial Sequence
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2300
223> Synthetic

=400 946

cagylgcagt tgeaggaate gggcccagga ctggtgaage cticacagac colgleccle 60
accigcaclg tetetgglgg ctccategge agigatgglt aclactggag ctggalsege 120
ragcacceay ggaagggecl ggaglggatt ggolacgtes attacaglog gascaccoas 150
tacaaccegl ceclecaagag tegactites atatcaatag acacgtclas galccaghic 240
lceelgaage tgagelclat gaclgecgey gacacggeca 1glatiactg tgegagages 300
ccecglggal accattact] bgeclaclgg ggooagggaa coclggleas cglotoclca 2360

g 351

=210 947

=211 120

«<212> PRT

=213> Arlificial Sequence

<220
<223> Synthelic

<400> 947
Gin Val 31n Leu GiIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Gly Ser Gly
20 25 a0
Gly Tyr Tyr Trp Ser Trp lle Arg GIn His Pra Gly Lys Gly Leu Glu
as 40 45
Trp lle Gly Tyr Val His Tyr Ser Gly Asn Thr His Tyr Asn Fro Ser
50 53 60
Leu Lys Ser Arg Leu Ser e Ser lle Asp Thr Ser Lys lle Gin Phe

G5 K, 75 &0
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Alz Val Tyr Tyr
Bo g0 g5
Cys Ala Arg Ala Pro Arg Gly Tyr His Tyr Phe Ala Tyr Trp Gly Gin
100 105 110
Gly Thr Leu Val Thr Val Ser Ser
15 120
=210~ 548
<211= 325
=212> ONA

=213= Artificial Sequence

<220
=223> Synihetic

400> 843

gaaaitglgt Igacacaalc lecaggesce clglottigl clecagggga aagagecace 60
clclectgca gggeeaglea gagtgtlage agcagcetact tagectggta ccageagaaa 120
cclggecagy cloccaggel eclcalctit gatgeateca goagggecac tggealccea 180
gacaggttca gtggeanlgg gtelyggaca gacticacte lcaccaleag cagaclggag 240
cclgaagalt Hgcaglgts tHactgleag caglalggls gotcacogern caslicgge 300
ggaggoacca agghlggagat cagag 325

=210 949
=211> 108
212> PRT
=213= Artificial Sequence
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320
<223= Synlhelic

=400> 949

Gl Ile Val Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 i0 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Ser

20 a5 30
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu
35 40 45
lle Phe Gly Ala Ser Ser Arg Ala Thr Gly [le Pro Asp Arg Phe Ser
50 55 ga
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

55 70 75 Al
Pro Glu Asp Phe &la Val Tyr Tyr Cys GIn Gin Tyr Gly Ser Ser Pro
85 80 85

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

=210= 950

=211> 330

€213 PRT

<213= Artificial Sequence

=220

=223> Synlhelic

<400= 950

Ala Ser Thr Lys Gly Pra Ser Val Phe Pro Leu Ala Pro Ser Ser Lys

1 5 10 14

Ser Thr Ser Gly Gly Thr Ala Ala Led Gly Cys Leu Val Lys Asp Tyr
20 25 ao

Phe Pro Glu Pro Wal Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser

35 40 45

{3ly Val His Thr Phe Pro Ala Val Leu GIn Ser Ser Gly Lau Tyr Ser
a0 55 &0
Leu Ser Ser Val Val Thr Val Pro Sar Ser Ser Leu Gly Thr Gln Thr
65 70 75 80
Tyr llz Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
B5 2] 95
Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110
Pro Ala Pro Glu Leu Leu Gly Sly Pro Ser Val Phe Leu Phe Pra Fro
115 120 123
Lys Pro Lys Asp Thr Leu Mel Ile Ser Arg Thr Fro Glu Val Thr Cys
130 132 140
val Val Val Asp Val Ser His Glu Asp Fro Glu Val Lys Phe Asn Trp
145 150 155 160
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arng Glu
165 170 176
Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
180 185 180
His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
1895 200 205
Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly
210 213 220
GIn Pre Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
225 230 235 240
Leu Thr Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255
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Pro Ser Asp llg Ala Val Glu Trp Glu Ser Asn Gly Glnl F-:‘ru Glu Asn

260 285 270
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gln Gly Asn
2490 2495 300
Wal Phe Ser Cys Ser Val Mel His Glu Ala Leu His Asn His Tyr Thr
05 310 s 320
Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330

<210= 931

=211= 327

=212> PRT

<213= Arificial Sequence

=220
<223~ Synthetic

<400> 951
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pra Gys Ser Arg
1 5 10 15
Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 a0
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45
Gly Val His Thr Phe Pra Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 83 B0
Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr
G5 7 75 80
Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 80 g5
Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro
100 105 110
Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
113 120 125
Asp Thr Leu Met lle Ser Arg Thr Pro Glu Yal Thr Cys Val Val Val
130 135 40
Asp val Ser GIn Glu Asp Pro Glu Val Gin Fhe Asn Trp Tyr Val Asp
145 150 155 160
Gly Val Glu Val His Asn Ala Lys Thi Lys Pro Arg Glu Glu GIn Phe
1685 170 175
Asn Ser Thr Tyr Arg Val Val Ser Wal Leu Thr Wal Leu His Gln Asp
180 185 190
Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu
195 200 205
Pro Ser Ser lle Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg
210 215 220
Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Gin Glu Glu Met Thr Lys
225 230 235 240
Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
243 250 255
ile Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Giu Asn Asn Tyr Lys
260 265 270
Thr Thr Fro Pro Yal Leu Asp Ser Asp Gly Ser Phe Phe Levu Tyr Ser
275 280 285
Arg Lew ThrVal Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser
290 285 00
Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser
305 310 315 320
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Leu Ser Leu Ser Leu Gly Lys

325
=210= 952
<211= 327
212> PRT
=213> Arificial Sequence
=2al>
<223> Synlhetic
=400=> 852
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
1 5 10 15
Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30
Phe Pro Glu Fro Yal Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gy Leu Tyr Ser
50 52 B0
Leu Ser Ser Val Val Thr val Fro Ser Ser Ser Leu Gly Thr Lys Thr
65 K, 75 20
Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 4Q LS
Arg Val Glu Ser Lys Tyr Gly Pra Pro Cys Fro Pro Cys Pro Ala Pro
100 105 110
Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
1% 120 125
Asp Thr Leu Mel lle Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
130 135 140
Asp Val Ser Gln Glu Asp Pro Glu Val Gin Phe Asn Trp Tyr Val Asp
143 150 155 160
Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Phe
165 170 175
Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
180 1835 180
Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu
185 200 208
Pro Ser Ser Il Glu Lys Thr ll2 Ser Lys Ala Lys Gly Gin Pro Arg
210 215 220
Gt Pro Gin Val Tyr Thr Leu Pro Pro Ser Gin Glu Glu Met Thr Lys
225 230 235 240
Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
245 250 255
Ile Ala Val Gl Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys
260 265 270
Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
275 280 285
Arg Leu Thr Yal Asp Lys Ser Arg Trp Gin Glu Gly Asn Val Phe Ser
290 295 ano
Cys Sar Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
305 310 5 320
Leu Ser Leu Ser Leu Gly Lys
325

=210= 8953
=211= 544
212> PRT
<213> Homo sapiens
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=40{= 953
et Gly Ser Arg Cys Ala Leu Ala Leu Ala Wal Leu Ser Ala Leu Leu
1 5 10 15
Cys GIn Wal Trp Ser Sar Gly Val Phe Glu Leu Lys Lev Gin Glu Phe
20 25 30
Wal Asn Lys Lys Gly Leu Leu Gly Asn Arg Asn Cys Cys Arg Gly Gly
33 40 45
Ala Gly Pro Pro Pro Cys Ala Cys Arg Thr Phe Phe Arg Val Cys Leu
a0 ) a0
Lys His Tyr Gin Ala SerVal Ser Pro Glu Pra Pro Gys Thr Tyr Gly
G5 0 Fi) ag
Ser Ala Val Thr Pro Val Lew Gly Val Asp Ser Phe Ser Leu Pro Asp
B85 o0 a5
Gly Gly Gly Ala Asp Ser Ala Phe Ser Asn Pro lle Arg Phe Pra Phe
100 105 110
Gly Fhe Thr Trp Pro Gly Thr Phe Ser Leu lle lle Glu Ala Leu His
114 120 125
Thr Asp Ser Pro Asp Asp Leu Ala Thr Glu Asn Pro Glu Arg Leu lle
130 135 140
Ser Arg Leu Ala Thr Gin Arg His Leu Thr Wal Gly Glu Glu Trp Ser
145 120 155 160

Gin Asp Leu His Ser Ser Gly Arg Thr Asp Leu Lys Tyr Ser Tyr Arg
165 170 175

Phe Val Cys Asp Glu Hig Tyr Tyr lE‘nI}.r Glu Gy Cys Ser Vai Phe Cys
180 185 190
Arg Pro Arg Asp Asp Ala Phe Gly His Phe Thr Cys Gly Glu Arg Gly
185 200 205
Glu Lys Val Cys Asn Pro Gly Trp Lys Gly Pro Tyr Cys Thr Glu Pro
210 215 220

llz Cys Leu Pro Gly Cys Asp Glu Gin His Gly Phe Cys Asp Lys Pro
225 230 2325 240

Gly Glu Cys Lys Gys Arg WVal Gly Trp Gln Gly Arg Tyr Cys Asp Glu

245 250 285

Cys Ite Arg Tyr Pro Gly Cys Leu His Gly Thr Cys Gin Gin Pro Trp

260 265 270
Gin Cys Asn Cys GIn Glu Gly Trp Gly Gly Leu Phe Cys Asn GIn Asp
275 280 285

Leu Asn Tyr Cys Thr His His Lys Pro Cys Lys Asn Gly Ala Thr Cys
230 295 300

Thr Asn Tir Gly Gln Gly Ser Tyr Thr Cys Ser Cys Arg Pra Gy Tyr

305 310 3i5 320

Thr Gy Ala Thr Cys Glu Leu Gly lle Asp Glu Cys Asp Pro Ser Pro

325 330 335
Cys Lys Asn Gly Gly Ser Cys Thr Asp Leu Glu Asn Ser Tyr Ser Cys
340 345 350
Thr Cys Pro Pro Gly Phe Tyr Gly Lys lle2 Cys Glu Leu Ser Ala Met
355 360 385

Thr Cys Ala Asp Gly Pro Cys Phe Asn Gly Gly Arg Cys Ser Asp Ser
370 75 380

Pro Asp Gly Gly Tyr Ser Cys Arg Cys Pro Val Gly Tyr Ser Gly Phe

333 290 383 400

Asn Cys Gl Lys Lys ll2 Asp Tyr Cys Ser Ser Ser Pro Cys Ser Asn

405 4130 415
Gly Ala Lys Cys Val Asp Leu Gly Asp Ala Tyr Leu Cys Arg Cys Gin
420 425 430
Ala Gly Phe Ser Gly Arg His Cys Asp Asp Asn Yal Asp Asp Cys Ala
435 440 445

Ser Ser Pro Cys Ala Asn Gly Gly Thr Cys Arg Asp Gly Val Asn Asp
450 455 460

Phe Ser Cys Thr Cys Pro Pro Gly Tyr Thr Gly Arg Asn Cys Ser Ala
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465 470 475 480
Pro Val Ser Arg Cys Glu His Ala Pro Cys His Asn Gly Ala Thr Cys
485 490 495
His Glu Arg Gly His Arg Tyr Val Cys Glu Cys Ala Arg Gly Tyr Gly
S00 505 510
Gly Pro Asn Cys Gln Phe Leu Leu Pro Glu Leu Pro Pro Gly Pro Ala
2135 520 525
Wal Val Asp Leu Thr Glu Lys Leu Glu Gly Gin Gly Gly Pra Phe Pra
530 535 540

=210= 954

=211= 480

=212= PRT

<Z13= Homo sapiens

<400~ 954

Met Val Ser Pro Arg Met Ser Gly Leu Leu Ser Gin Thr Val Ite Leu

i 5 10 15

Ala Leu ll2 Phe Lew Pro Gin Thr Arg Pro Ala Gly Val Fhe Glu Leu

20 25 an

in Ite His Ser Phe Gly Pra Gly Pro Gly Pro Gly Ala Pro Arg Ser

35 40 45

Pra Gys Ser Ala Arg Leu Pro Cys Arg Leu Phe Phe Arg Val Cys Leu
50 55 60
Lys Pro Gly Leu Ser Glu Glu Ala Ala Glu Ser Pro Cys Ala Leu Gly
B5 70 75 &80
Ala Ala Leu Ser Ala Arg Gly Pro Val Tyr Thr Glu 3ln Fro Gly Ala
B85 a0 a5
Pro Ala Pro Asp Let Pra Leu Pro Asp Gly Leu Leu Gin Val Pro Phe
100 105 110
Arg Asp Ala Trp Pro Gly Thr Phe Ser Phe [le lle Glu Thr Trp Arg
115 120 125
Glu Glu Leu Gly Asp Gin lle Gly Gly Pro Ala Trp Ser Leu Leu Alz
120 135 140
Arg val Ala Gly Arg Arg Arg Leu Ala Ala Gly Gly Pro Trp Ala Arg
145 120 155 180
Asp llz GIn Arg Ala Gly Ala Trp Glu Leu Arg Phe Ser Tyr Arg Ala
165 170 175
Arg Cys Glu Pro Pro Ala Val Gly Thr Ala Cys Thr Arg Leu Cys Arg
180 185 190
Pro Arg Ser Ala Pro Ser Arg Cys Gly Pro Gly Leu Arg Pro Cys Ala
195 200 205
Fro Leu Glu Asp Glu Cys Glu Ala Pro Pra Val Cys Arg Ala Gly Cys
210 215 220
Ser Pra Glu His Gly Fhe Cys Glu Gin Pro Gly Glu Cys Arg Cys Leu
225 230 2332 240
Giu Gly Trp Thr Gly Pro Leu Cys Thr Wal Pra Val Ser Thr Ser Ser
245 250 255
Cys Leu Ser Pro Arg Gly Pro Ser Ser Ala Thr Thr Gly Cys Leu Va!
260 265 270
Pro Gly Pra Gly Fro Cys Asp Gly Asn Pra Cys Ala Asn Gly Gly Ser
275 230 285
Cys Ser Glu Thr Pro Arg Ser Phe Glu Cys Thr Cys Pro Arg Gly Phe
280 285 200
Tyr Gly Leu Arg Cys Glu Val Ser Gly Val Thr Cys Ala Asp Gly Pro
305 310 35 320
Cys Fhe Asn Gly Gly Lau Cys Val Gly Gly Ala Asp Pro Asp Ser Ala
325 330 33s
Tyr lle Cys His Cys Pro Pra Gly Phe GIn Gly Ser Asn Cys Gl Lys
340 345 350
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Arg "u"a1 Asp Arg Cys Ser Leu GIn Pro Cys Arg Asn Gly Gly Leu Cys
360 365
Leu Asp Leu Gly His Ala Leu Arg Cys Arg Cys Arg Ala Gly Phe Ala
370 375 380
Gly Pro Arg Cys Glu His Asp Leu Asp Asp Cys Ala Gly Arg Ala Cys
385 390 agh 400
Ala Asn Gly Gly Thr Cys Val Glu Gly Gy Gly Ala His Arg Cys Ser
405 410 415
Cys Ala Leu Gly Phe Gly Gly Arg Asp Cys Arg Glu Arg Ala Asp Pro
420 425 430
Cys Ala Ala Arg Pra Cys Ala His Gly Gly Arg Cys Tyt Ala His Phe
435 440 445
Ser Gly Leu Val Cys Ala Cys Ala Pro Gly Tyr Met Gly Ala Arg Cys
450 455 480
Gl Phe Pro Val His Fro Asp Gly Ala Ser Ala Leu Pro Ala Ala Pro
465 470 475 430
Fro Gly Leu Arg Pro Gy Asp Pro Gin Arg
485 490

<210= 955

<211= 527

=M2= PRT

=213> Mus musculus

<400 355
Met Thr Pro Ala Ser Arg Ser Ala Cys Arg Trp Ala Leu Leu Leu Leu
1 5 10 15
AlaVal Leu Trp Pro Gin Gin Arg Ala Ala Gly Ser Gly lle Phe Gin
20 25 30
Leu Arg Leu GIn Glv Phe Val Asn Gln Arg Gly Met Leu Ala Asn Gly
35 40 45
Gln Ser Cys Glu Pro Gly Cys Arg Thr Fhe Phe Arg lle Cys Leu Lys
50 85 B0
His P'he Gin Ala Thr Phe Ser Glu Gly Pro Cys Thr Phe Gly Asn Val
65 70 75 ao
Ser Thr Pro Wal Leu Gly Thr Asn Ser Phe Val Val Arg Asp Lys Asn
85 a0 85
Ser Gy Ser Gly Arg Asn Pro Leu GIn Leu Pro Phe Asn Phe Thr Trp
100 105 110
Pro Gly Thr Phe Ser Leu Asn lle Gin Ala Trp His Thr Pro Gly Asp
115 120 125
Asp Leud Arg Pro Glu Thr Ser Pro Gly Asn Ser Leu Iz Ser Gln lle
130 135 140
Iz lle GIn Gly Ser Leu Ala Val Gly Lys lle Trp Arg Thr Asp Glu
145 150 135 160
Gin Asn Asp Thr Leu Thr Arg Leu Ser Tyr Ser Tyr Arg Val lle Cys
165 i\ 1¢S5
Ser Asp Asn Tyr Tyr Gly Glu Ser Cys Ser Arg Leu Cys Lys Lys Arg
1680 185 120
Asp Asp His Phe Gly His Tyr Glu Cys Gln Pro Asp Gly Ser Leu Ser
192 200 2056
Cys Leu Pro Gly Trp Thr Gly Lys Tyr Cys Asp Gln Pro lle Cys Len
244 215 220
Ser Gly Cys His Glu GIn Asn Gly Tyr Cys Ser Lys Pro Asp Glu Cys
235 230 235 240
lle Cys Arg Pro Gly Trp Gin Gly Arg Leu Cys Asn Glu Cys lle Pro
245 250 255
His Asn Gly Cys Arg His Gly Thr Cys Ser llz Pro Trp Gin Cys Ala
260 263 270
Cys Asp Glu Gly Trp Gly Gly Leu Phe Cys Asp Gin Asp Leu Asn Tyr
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275 280 283

Cys Thr His His Ser Pro Cys Lys Asn Gly Ser Thr Cys Ser Asn Ser

200 295 300

Gly Pro Lys Gly Tyr Thr Cys Thr Cys Leu Pro Gly Tyr Thr Gly Glu

a05 310 315 320

His Cys Glu Leu Gly Leu Ser Lys Cys Ala Ser Asn Fro Cys Arg Asn

325 330 335
Gly Gly Ser Cys Lys Asp GIn Glu Asn Ser Tyr His Cys Leu Cys Pro
340 345 350

Pra Gly Tyr Tyr Gly Gin His Cys Glu His Ser Thr Leu Thr Cys Ala
355 360 365

Asp Ser Pra Cys Phe Asn Gly Gly Ser Cys Ang Glu Arg Asn Gin Gy

370 373 380

Ser Ser Tyr Ala Cys Glu Cys Pro Pro Asn Phe Thr Gly Ser Asn Cys

285 390 395 400

Glu Lys Lys Val Asp Arg Cys Thr Ser Asn Pro Cys Ala Asn Gly Gly

405 410 415
Gin Cys Gln Asn Arg Gly Pro Ser Arg Thr Cys Arg Cys Arg Pro Gly
420 425 430

Phe Thr Gly Thr His Cys Glu Leu His lle Ser Asp Cys Ala Arg Ser
435 440 445

Fro Cys Ala His Gly Gly Thr Cys His Asp Leu Glu Asn Gly Pro Val

450 455 460

Cys Thr Cys Pra Ala Gly Phe Ser Gly Arg Arg Cys Glu Val Arg lle

485 470 475 480

Thr Hig Asp Ala Cys Ala Ser Gly Pro Cys Pha Asn Giy Ala Thr Cys

485 480 485

Tyr Thr Gly Leu Ser Pro Asn Asn Phe Val Cys Asn Cys Pro Tyr Gly
500 503 510

Phe Yzl Gly Ser Arg Cys Glu Phe Pro Val Gly Leu Pro Pro Ser

5156 520 925

<210> 956

=211= 498

212> PRT

<213= Macaca ascicularis

<400z D56

Ser Gly Val Phe Gin Leu Gin Leu GIn Glu Phe Val Asn Glu Arg Gly

1 ) 10 19

Wal Leu Ala Ser Gly Arg Pro Cys Glu Pro Gly Cys Arg Thr Phe Phe
20 25 20

Arg Val Cys Leu Lys His Phe Gin Ala Val Val Ser Pro Gly Pro Cys
35 40 45
Thr Phe Gly Ser Vai Ser Thr Pro Val Leu Gly Thr Asn Ser Phe Ala
a0 55 gQ
Val Arg Asp Asp Ser Ser Gly Gly Gly Arg Asn Pro Lew Gin Leu Pro
65 70 75 20
Phe Asn Phe Thr Trp Pro Gly Thr Phe Ser Leu lle lle Glu Ala Tre
85 80 a5
His Ala Pro Gly Asp Asp Leu Arg Pro Glu Ala Leu Pro Pro Asp Ala
100 1052 110
Leu lle Ser Lys lte Ala lle Gln Gly Ser Leu Ala Val Gly Gln Asn
115 120 125
Trp Leu Leu Asp Giu Gin Thr Ser Thr Lew Thr Arg Leu Arg Tyr Ser
130 135 140
Tyr Arg Val lle Cys Ser Asp Asn Tyr Tyr Gly Asp Asn Cys Ser Arg
143 150 155 160
Leu Cys Lys Lys Arg Asn Asp Ris Phe Gly His Tyr Val Cys GIn Pro

165 170 175
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Asp Gly Asn Leu Ser Cys Leu Pro Gly Trp Thr-lf:%h,ur Glu Tyr Cys Gin

180 185 190
Gin Pro lle Cys Leu Ser Gly Cys His Glu Gin Asn Gly Tyr Cys Ser
195 200 205

Lys Pro Ala Glu Cys Leu Cys Arg Pro Gly Trp Gin Gly Arg Leu Cys
290 215 220
Asn Glu Cys Ile Pro His Asn Gly Cys Arg His Gly Thr Cys Ser Thr
225 230 235 240
Pro Trp Gin Cys Thr Cys Asp Glu Gly Trp Gly Gly Leu Phe Cys Asp
245 250 255
GIn Asp Leu Asn Tyr Cys Thr His His Ser Pro Cys Lys Asn Gly Als
260 265 270
Thr Cys Ser Asn Ser Gly GIn Arg Ser Tyr Thr Cys Thr Cys Arg Pro
275 280 285
Giy Tyr Thr Gly Val Asp Cys Glu Leu Glu Leu Ser Glu Cys Asp Ser
250 285 300
Asn Pro Cys Arg Asn Gly Gly Ser Cys Lys Asp GIn Glu Asp Gly Tyr
305 310 315 320
His Cys Leu Cys Pro Pro Gly Tyr Tyr Gly Leu His Cys Glu His Ser
325 330 335
Thr Leu Ser Cys Ala Asp Ser Pro Cys Phe Asn Gly Gly Ser CGys Arg
240 345 350
Glu Ang Asn Gln Gly Ala Ser Tyr Ala Cys Giu Cys Pro Pro Asn Phe
355 360 365
Thr Gly Ser Agn Cys Glu Lys Lys Val Asp Arg Cys Thr Ser Asn Fro
370 375 380
Cys Ala Asn Gly Gly GIn Cys Leu Asn Arg Gly Pro Ser Arg Met Cys
385 390 395 400
Arg Cys Arg Pro Gly Phe Thr Gly Thr Tyr Cys Glu Arg His Val Ser
405 410 415
Asp Cys Ala Arg Asn Fro Cys Ala His Gly Gly Thr Cys His Asp Leu
420 425 430
Glu Ser Gly Leu Met Cys Thr Cys Pro Ala Gly Phe Ser Gly Arg Arg
435 440 445
Cys Glu Val Arg Thr Ser lle Asp Ala Cys Ala Ser Ser Pro Cys Phe
450 455 480
Asn Arg Ala Thr Cys Tyr Thr Asp Leu Ser Thr Asp Thr Phe Val Cys

4635 A¥F0 475 480
Asn Qys Pro Tyr Gly Phe Val Gly Ser Arg Cys Glu Phe Pro Mel Gly
485 480 495
Leu Pro
=210=> 957
211> 4498
=212= PRT
=213> Macaca mulalla
=400= 957
Ser Gly Val Phe Gl Leu Gin Lev Gin Glu Phe Val Asn Glu Arg Gly
1 5 10 15
Wal Leu Ala Ser Gly Arg Pro Gys Glu Pro Gly Cys Arg Thr Phe Phe
20 25 o
Arg Val Cys Leu Lys His Phe GIn Ala Val Wal Ser Pra Gly Pro Cys
39 40 45

Thr Phe Gly Ser Val Ser Thr Pro Val Leu Gly Thr Asn Ser Phe Ala
ap 585 60

Wal Arg Asp Asp Ser Ser Gly Gly Gly Arg Asn Pro Leu GIn Leu Pro

&5 70 75 80

Phe Asn Phe Thr Trp Pro Gly Thr Phe Ser Leu lle lle Glu Ala Trp
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45 80 95
His Ala Pro Gly Asp Asp Leu Arg Pro Glu Ala Leu Pro Pro Asp Ala

100 105 110
Leu llz Ser Lys lle Ala lle Gln Gly Ser Leu Ala Val Gly Glo Asn
115 120 125

Trp Leu Ledu Asp Glu GIn Thr Ser Thr Leu Thr Arg Leu Arg Tyr Ser
130 135 140
Tyr &rg Val Me Cys Ser Asp Asn Tyr Tyr Gly Asp Asn Cys Ser Arg
145 150 155 160
Leu Cys Lys Lys Arg Asn Asp His Phe Gly His Tyr Val Cys Gin Fro
16% 170 175
Asp Gly Asn Ley Ser Cys Lev Pro Gly Trp Thr Gly Glu Tyr Cys Gin
180 185 190
GIn Pro lle Cys Leu Ser Gly Cys His Glu Gln Asn Gly Tyr Cys Ser
195 200 205
Lys Fro Ala Glu Cys Leu Cys Arg Pro Gly Trp Gin Gly Arg Leu Cys
210 215 220
Asn Glu Cys lle Pro His Asn Gly Cys Arg His Gly Thr Cys Ser Thr
225 230 235 240
Pro Trp GIn Cys Thr Cys Asp Glu Gly Trp Gly Gly Leu Phe Cys Asp
245 250 255
Gln Asp Leu Asn Tyr Cys Thr His His Ser Pro Cys Lys Asn Gly Ala
260 265 270
Thr Cys Ser Asn Ser Gly GIn Arg Ser Tyr Thr Gys Thr Cys Arg Pro
275 280 285
Gly Tyr Thr Gly Val Asp Cys Glu Leu Glu Leu Ser Glu Cys Asp Ser
240 285 300
Asn Pro Cys Arg Asn Gly Gly Ser Cys Lys Asp GIn Glu Asp Gly Tyr
305 310 314 320
His Cys Leu Cys Pro Pro Gly Tyr Tyr Gly Leu His Cys Glu His Ser
325 330 335
Thr Leu Ser Cys Ala Asp Ser Pro Cys Phe Asn Gly Gly Ser Cys Arg
240 345 350
Glu Arg Asn Gin Gly Ala Ser Tyr Ala Cys Glu Cys Pro Pro Asn Phe
355 380 365
Thr Gly Ser Asn Cys Glu Lys Lys Val Asp Arg Cys Thr Ser Asn Pro
370 375 B0
Cys Ala Asn Gly Gly Gin Cys Leu Asn Arg Gly Pro Ser Arg Met Cys
385 390 395 400
Arg Cys Arg Pro Gly Phe Thr Gly Thr Tyr Cys Glu Arg His Val Ser
405 A10 415
Asp Cys Ala Arg Asn Pro Cys Ala His Gly Gly Thr Cys His Asp Leu
420 4325 430
Glu Ser Gly Lew Met Cys Thr Cys Fro Ala Gly Phe Ser Gly Arg Arg
435 440 445
Cys Glu Val Arg Thr Ser lle Asp Ala Cys Ala Ser Ser Pro Cys Phe
450 455 450
Asn Arg Ala Thr Cys Tyr Thr Asp Leu Ser Thr Asp Thr Phe Val Cys

465 470 475 480

Asn Cys Pro Tyr Gly Pha Val Gly Ser Arg Cys Glu Phe Pro Val Gly
485 490 495

Leu Pro
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What is claimed is:

1. A human antibody or antibody fragment which specifically binds human delta-like 4 (hDll4), comprising
heavy-chain CDR1, CDR2 and CDR3, which comprise the amino acid sequences of SEQ ID NOS:431,
433 and 435, respectively, and light-chain CDR1, CDR2 and CDR3, which comprise the amino acid
sequences of SEQ ID NOS:439, 441 and 443, respectively, wherein said antibody or antibody fragment
binds an epitope within the N-terminus-DSL domains of hDIi4.

2. The human antibody or antibody fragment of claim 1 being capable of binding hDII4 with an affinity
constant (KD) of about 300 pM or less, as measured by surface plasmon resonance.

3. The human antibody or antibody fragment of claim 2 being capable of binding dimeric hDIil4 with a KD
of about 16 pM or less, as measured by surface plasmon resonance.

4. A human antibody or antibody fragment which specifically binds hDil4, comprising a heavy-chain
variable region comprising the amino acid sequence of SEQ iD NO:901, and a light-chain variable region
comprising the amino acid sequence of SEQ ID NO:903, wherein said antibody or antibody fragment
binds an epitope within the N-terminus-DSL domains of hDIi4.

5. The human antibody or antibody fragment of claim 4 being capable of binding hDIil4 with a KD Of about
300 pM or less, as measured by surface plasmon resonance.

6. The human antibody or antibody fragment of claim 5 being capable of binding dimeric hDil4 with a KD
of about 16 pM or less, as measure by surface plasmon resonance.

7. A pharmaceutical composition comprising the antibody or antibody fragment of claim 1 and a
pharmaceutically acceptable carrier.

8. A pharmaceutical composition comprising the antibody or antibody fragment of claim 4 and a
pharmaceutically acceptable carrier.





