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HUMAN ANTIBODIES TO HUMAN DELTA LIKE LIGAND 4

Abstract

An isolated human antibody or a fragment of a human antibody which specifically binds to
human delta-like ligand 4 (hDII4) and blocks hDII4 binding to a Notch receptor. The human anti-
hDI14 antibody or antibody fragment binds hDII4 with an affinity of < 500 pM, as measured by
surface plasmon resonance.



'HUMAN ANTIBODIES TO HUMAN DELTA LIKE LIGAND 4

BACKGROUND

.[0001] The Notch-signaling pathway is a sysiem for cell-toce!l communication used by a wide
range of eukaryoles for many biological processes, such as differentiation, proliferation, and
homeostasis. Delta like 4 {DI4) or delia-like ligand 4 (DI!4) (herelnafter “DIt4"y is a member of
the Delta family of Noich lipands which exhibits highly selective expression by vascular
endotheliuvm {Shutter el al. {2000) Genes Develop. 14:1313-1316). Dl is @ ligang for Noich
receplors, including Notch1 and Neich 4, The nucleic acld and amino acid sequences for
human Dil4 are shown in SEQ 1D NO:1-2, respectively.

[00D2] Methods io produce antibadies useful as human therapeutics include generation of
chimeric antibedies and humanized antibodies (see, for example, U.S. 6,949,245). See, lor
example, WO 94/02602 {(Abgenix) and U_S. 6,596,541 (Regeneron Pharmaceulicals} describing
methods of generaling nenbuman transgenic mice capable of preducing human antibodies.
{0003] Japanese patent application 2003/047470A2 {Asahi Kasei Kogyo) describes antibodies
to tha exiracallular porion of human Notch ligand protein.

BRIEF SUMMARY OF THE INVENTION
[0004] 1n a first aspect, the inventlon prevides human antibod es, praferably recembinant
human amibodies, Lhat spacifically bind human delta-like Jigand 4 {hDIK). These antibodies are
characterized by binding to hDII4 with high affinity and by the ability to newiralize DI\4 activity.
The antibodies of the invertion are capable of blacking Dil4 binding to its Noich receptorn(s), and
thus inhibit signaling by DIl4. The antibodies can be fulHength (for example, an 1gG1 or 9G4
antibady} or may comprisa only an anfigen-binding portion (for example, a Fab, Fab'); or scFy
fragment), and may be medified ta effect functionaliy, e.g., 1o ellminate residual effector
functiona (Glu which eliminates residual affecior funclions {Reddy el al. {2000) J. Immunal.
164;1925-1933).
[0005] In one embodiment. the anlibody of the invention comprses 3 heavy chain variable
ragion (HCVR) selected from the group consisling of SEQ 1D NO:4, 20, 36, 52, 6B, 84, 100, 116,
132, 148, 164, 180, 196, 212, 228, 244, 260, 276, 202, 308, 324, 340, 356, 372, 397, 413, 429,
445, 461, 477, 493, 509, 525, 541, 557, 573, 589, 605, 621, 637, 653, 668, 685, 701, 717, 733,
749, 765, 761, 797, 813, 893, 897, 901, 905, 909, 913, 817, 921, 925, P35, 939, 943, and 847 or
a substantially identical sequenca thereof. Ina prafemed embnqimenl, the HCWR is the amino
acid sequence of SEQ 1D NO:429 or 501
[000E] In one embodiment, the an{ibody of ihe invenlion compnses a light chain variable region
{LCVR) selecied fram the group consisting of SEQ ID NO:12, 28, 44, 60, 76, 92, 108, 124, 40,
156, 172, 188, 204, 220, 236, 252, 268, 284, 300, 316, 332, 349, 364, 380, 405, 421, 437, 453,
4G9, 485, 501, 517, 533, 545, 565, 581, 597, 613, 620, 645, B61, 677, 683, 709, 725, 741, 757,
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773, 789, B0S, 821, 895, 839, 903, 907, 911, 915, 819, £23, 927, D37, 941, 945, and G549 or a
subsiantially identical sequence therecf. In a preferred embodiment, the LCVR & the amino
acid sequenca of SEQ ID NO:437 or 503.

[0007] In ane embediment, the antibody of the invention comprises a HCVR selecled from the
group consisting of SEQ 1D NO: 4, 20, 36, 52, 68, B4, 100, 116, 132, 148, 164, 18D, 196, 212,
228, 244, 260, 276, 292, 208, 324, 340, 356, 372, 397, 413, 422, 445, 461, 477, 483, 508, 525,
841, 557, 573, 589, 505, 621, 637, 653, 668, 685, 701, 717, 733, 749, 765, 781, 787, 813, 623,
697, S04, 905, 90B, 913, 917, 921, 925, 935, 939, 943, and 947 or @ substantially Identical
sequence thereof, and a LCVR selected from the group consisling of SEQ ID NO:12, 28, 44, 60,
76, 92, 108, 124, 140, 156, 172, 188, 204, 220, 236, 252, 268, 284, 300, 316, 332, 348, 364,
380, 405, 421, 437, 453, 469, 485, 501, 517, 533, 549, 5635, 5681, 597, 613, 620, 645, 661, 677,
B3, 709, 725, 741, 757, 773, 789, BO5, B21, 885, 898, 903, 907, 911, 915, 919, 923, 927, BA7,
941, 945, and 940 or a substantially identicel sequence thereof. In a preferred embodiment, ihe
HCVR/LCVR are the amino acid sequence pairs SEQ ID NO:429/4370r 801/503. :
[0002] [n cne embodiment, the invention features a human antibody or antibogdy fragment
comprising & heavy chain complementary delernining regian § (CDOR1) selected lrom the group
consisting of SEQ 1D NG:6, 22, 38, 54, 70, B6, 102, 118, 134, 150, 186, 182, 108, 214, 230,
24G, 262, 278 294, 310, 326, 342, 358, 374, 399, 415, 431, 447, 463, 478, 485, 511, 527, £43,
550, 575, 591, 607, 623, 639, 655, 671, 687, 703, 711119, 735, 751, 767, 783, 799, 815, 831,
847, 863 and 879, or a substantizlly idenlical saquence lhereof.

[0008] In cne embodiment, the invention feafures 2 human anfibedy or antibody fragment
comprising a heavy chain CDR2 selecled from the group consisting of SEQ 1D NO:B, 24, 40, 55,
72, BA, 104, 120, 136, 152, 168, 184, 200, 216, 232, 248, 264, 280, 296, 312, 326, 244, 360,
376, 401, 417, 433, 449, 465, 461, 497, 513, 529, 545, 561, 577, 533, 609, 625, 641, 637, B73,
680, 705, 721, 737, 753, 769, 785, 801, 817, B33, 645, 865 and BB1, or & subslantially identical
sagquence thercof.

[0010] ln one embodiment, ihe invenlion features a human antibody or antibody fragmeni
comprising a heavy chain CDR3 selacted from the group consisling of SEQ 1D NQ:10, 26 42,
58, 74, 90, 106, 122, 138, 154, 170, 185, 202, 218, 234, 250, 286, 282, 299, 314, 330, 346, 362,
378, 403, 419, 435, 451, 467, 483, 499, 515, 531, 547, 563, 579, 595, 611, §27, 643, 659, 675,
691, 707, 723, 739, 755, 774, 787, 803, B13, 835, BS1, 867 and 883, or a substaniially idenlical
sequence therend,

[0011] In one embodiment, the invention features a human antibody or antibody fragmant
comprising a heavy chain CDR1 selected fram the group consisting of SEQ ID NO: 6, 22, 38,
54. 70, B6, 102, 118, 134, 150, 166, 182, 188, 214, 230, 248, 262, 276 284, 310, 326, 342, 356,
374, 300, 415, 431, 447, 463, 479, 485, 511, 527, 543, 559, 575, 591, 607, 623, 639, 655, 671,
Ba7, 703, 711119, 735, 751, 767, 763, 799, 815, 831, B47, BE2 and §79, or a substantially

‘ identical sequence Lherecf; & heavy chain CDR2 selected from the graup consisting of $SEQ 1D
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NO: 8, 24, 40, 56, 72, 88, 104, 120, 136, 152, 168, 184, 200, 216, 232, 249, 764, 280, 296, 312,
328, 344, 260, 376, 401, 417, 433, 449, 465, 481, 497, 513, 528, 545, 561, 577, 583, 609, 825,
B41, 657, 673, 669, 705, 721, 737, 753, 769, 785, 801, 817, 833, 849, 865 and 881_ora
substantially identical sequence Lhereof; and a heavy chain CDR3 selecled from the group
consisting of SEQ 1D NO: 10, 26, 42, 58, 74, 90, 106, 122, 138, 154, 170, 186, 202, 218, 234,
250, 266, 282, 298, 314, 330, 346, 362, 378, 403, 419, 435, 451, 467, 483, 489, $15, 531, 547,
963, 579, 595, 611, 627, 643,658, 675, 691, 707, 723, 73\, 755, 771, 787, 803, B19, B35, 651,
B&7 and BB3, or a substantially identical sequence thereof. In a preferred embodiment, the
antibody or antibody fragment comprises heavy chain CDR1, COR2 and CDR3 selected from
the group consisting of SEQ ID NC:431/433/435; 374/376/378; 783785767 and 799/801/803.
[0D12] In one embodiment, the invention features a human antibody or antlbody fragmant
comprising a light chain CDR1 selacted from the group consisting of SEQ 1D NO: 14, 30, 48, 62,
78, 84, 110, 126, 142, 158, 174, 190, 208, 222, 238, 254, 270, 286, 302, 318, 334, 350, 366,
E-]BZ, 407, 423, 439, 455, 471, 487, 503, 518, 535, 551, 567, 563, 509, 615, 631, 647, 663, 679,
B33, 711, 727, 743, 758, 775, 791, 807, 823, B3g, 655, 871 and 867, or a substantially identical
sequence Lhareof. -
[0013] In one embodimen, ihe invention features a human antibody or antibady fragménl
comprising a light thain CDR2 selected from the group cansisiing of SEQ 1D NO:16, 32, 48, 64,
B0, 96, 112, 128, 144, 160, 176, 192, 208, 224, 240, 256, 272, 288, 304, 320, 336, 352, 368,
384, 409. 425, 441, 457, 473, 48P, 505, 521, 537, 553, 569, 585, 601, 617, 633, 640, 665, 681,
897, 713, 728, 745, 761, 777, 792, 809, 825, 841, 857, 873 and 889, ora subslantially identical
sequence thereof.
[0014] In one embodiment, the invention features a human antibody or antibody fragment
comprislng a light chaln CDR3 selected from Lhe group consisting of SEQ ID NC:18, 34, 50, 586,
62, 88, 11, 130, 146, 162, 174, 194, 210, 226, 242, 258, 274, 200, 305, 322, 338, 354, 370,
386, 411, 427, 443, 459, 475, 451, 507, 523, 539, 555, 571, 587, 603, 619, 635, 651, 667, 683,
699, 715, 731, 747, 783, 778, 755, 811, 827, 843, 850, 875 and 891, or a subsiantially identical
sequence lthereof.
[0015] In one embodimeant, the invention faatures a human antibody or antibody fragment
comprising @ light chain CDR1 selected from Lhe group consisting of SEQ ID NO: 14, 30, 45, 62,
78, 84, 110, 126, 142, 158, 174, 19D, 206, 222, 238, 254, 270, 266, 302, 318, 334, 350, 2665,
382, 407, 423, 439, 455, 471, 487, 503, 519, 535, 551, 567, 583, 509, 615, 631, 647, 663, 678,
695, 711, 727, 743, 759, 775, 7%, 807, B23, 839, A55, 871 and B87, ora substantially identical
sequence thereof; a light chain CDR2 selected from the graup consisling of SEQ ID NO: 16, 32,
48, 64, B0, 88, 112, 128, 144, 160, 176, 192, 208, 224, 240, 256, 272, 286, 304, 320, 338, 352,
358, 384, 409. 425, 441, 457, 473, 489, 505, 521, 537, 553, 569, 585, 604, 617, 639, 649, 665,
681, 697, 713, 720, 745, 761, 777, 703, BO9, 625, 841, B57, B73 and 8BY, or a substantially
ientical sequence thereof; and a light chain CDR3 selected from the group consisting of SEQ
3



ID NO: 18, 34, 50, 66, B2, 98, 11, 130, 145, 162, 178, 194, 210, 226, 242, 258, 274, 290, 306,
322, 3B, 354, 370, 3BG, 471, 427, 443, 458, 475, 491, 507, 523, 538, 555, &71, 587, 603, 619,
635, 651, 667, 683, 639, 715, 731, 747, 763, 779, 745, 811, 627, 843, 859, 875 and 891, ora
substanlially identical sequence thereof. In a praferred ambadiment. the antibody ar antibedy
fragmeni comprises ihe light chain COR1, CDRZ and CDRA selecled fram the group consisting
of SEQ ID NO-435/441/443; 382/384/386; 791/793/795; and BO7/809/811.
[0016] In a second aspact, the invention pravides nucleic acid molecules encoding the
anlibodies, or anligen-binding portions, of the invention. Recombinant expression vectors
carrying the antibody-encoding nucleic acids of the invention, and host cells into which such
vectors have been intreduced, are alsc encompassed by the inventlion, as are methods of
making the antibodies of tha invention by culluring the hosl cells of lhe invention.
[0017] In one embodiment, the antibody of the invenlion comprises a HCVR encoded by a
nuclectide sequence selected from the group consksling of SEQ 1D NO:3, 19, 35, 51, 67, 83, 99,
1145, 131, 147, 163, 179, 195, 211, 227, 243, 259, 275, 291, 307, 323, 339, 355, 371, 396,412,
428, 444, 460, 476, 492, 508, 524. 540, 556, 572, 588, 604, 620, 636, 652, 688, 684, 700, 716,
732, 748, 764, 790, 796, 812, BB2, B2G, S00, 604, 908, 912, 974, 920, 924, 934, 938, 842, and
946 or a subslandially similar sequansa having at least 85% homology thereof.
[0018] In one embodiment, the anllbedy of the invention comprises a LCVR encoded by 2
nuclesiids sequence selected frem the group cansisting of SEQ 1D NOQ:T1, 27, 43, 89, 75, M,
107, 123, 139, 155, 171, 187, 203, 219, 235, 251, 267, 283, 290, 215, 331, 347, 363, 379, 404,
420, 436, 452, 488, 484, 500, 516, 532, 548, 5684, 580, 596, 612, 628, 844, &B0, 676, 692, 708,
724, 740, 7565, V72, 7848, 804, 820, 6494, 698, 902, P06, 910, 914, 918, 922, 526, 936, 940, 944,
and 948 or a substantially similar sequence having al leaet 95% homology thereof.
[0019] In ona embodiment, the antibody of the invention comprises a HCVR encoded by a
nicleotide sequence selected from Lhe group consisting of SEQ 1D NO: 3, 19, 35, 51, 67, B3,
Be, 115, 131, 147, 163, 178, 195, 211, 227, 243, 259, 2;3'5, 291, 307, 323, 339, 355, 371, 305,
412, 428, 444, 480, 476, 482, 508, 524, 540, 556, 572, 568, 604, 620, 636, 652, 665, 684, 700,
716, 732, 748, 764, 780, 796, 812, 892, 696, 900, 904, D08, €12, D16, 920, 924, 934, 9348, 942,
and B46 or a substantially similar sequence havinpg at least 95% homology thereof, and a LGVR
encoded by a nueizotide sequence selected from the group consisting of SEQ ID NO: 11, 27,
43, 59, 75, 91, 107, 123, 1358, 155, 171, 187, 203, 219, 235, 251, 2&7, 283, 2B, 315, 231, 247,
363, 379, 404, 420, 436, 452, 468, 4B4, 500, 516, 532, 548, 564, 580, 596, 612, 628, 644, 630,
676, 692, 708, 724, 740, 756, 772, 788, 804, 620, 894, 698, 902, 906, 910, 914, 918, 922, 926,
936, 940, 944, and B48 or a subsianiially similar sequence having al least 95% homoalogy
{hereof. )
[0020] [n ome embediment, the inveniion fealures a human antibody or anti!:mndy fragmenl
comprising a heavy chain CDR1 encoded by a nucleotide sequence selecied from lhe group
coneisling of SEG D NO:5, 21, 37, 53, 69, 85, 101, 117, 133, 145, 165, 181, 197, 213, 229,
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245, 261, 277, 263, 309, 325, 341, 357, 373, 398, 414, 430, 446, 452, 478, 494, 510, 526, 542,
558, 574, 590, 606, 622, 6386, 654, 670, €86, 702, 718, 7M, 750, 768, 782, 788, B14, B3D, 845,
B62 and B78, or a substantially similar sequence having at least 95% homology thereof.
[0021] In one embodiment, the invention features a human antibody or antibody fregmen?
camprising a heavy chain CDR2 encoded by a nucleslide sequence eelected from the group
consisting of SEQ 1D NO:7, 23, 38, 55, 71, 87, 103, 119, 135, 151, 167, 183, 100, 215, 231,
247, 263, 279, 295, 311, 327, 343, 359, 375, 400, 416, 432, 448, 464, 480, 466, 512, 528, 544,
560, 576, 592, BO8, 624, 640, 656, 672, 584, 704, 72D, 736, 752, 768, 764, 800, 616, B32, 848, ]
884 and BB0, or a substantially simllar sequence having ai least 95% homology thereof.
[0022] In one embodiment, the invention featljres a human antibody or anlibody fragment
comprising a heavy chain CDR3 encoded by & nucleolide sequence selecied from the group
consisting of SEQ ID NOQ:9, 25, 41, 57, 73, 89, 105, 121, 137, 153, 169, 185, 201, 217, 233,
249, 265, 281, 297, 313, 329, 345, 361, 377, 402, 4186, 434, 450, 465, 482, 490, 514, 530, 546,
582, 578, 594, 610, 626, 642, 658, 674, 630, 706, 722, 738, 754, 770, 765, 802, 618, B34, 850,
866 and 692, or a substantially similar sequance having at least 85% homology thereof.
[0023] In one embodiment, the invention features a humen anlibody aor antibody fragment
comprising a heavy chain CDR1 encoded by a nucleolide sequence selecled fram the group
consisting of SEQ ID NO:5, 21, 37, 53, 69, 85, 101, 117, 133, 149, 165, 181, 197, 213, 225,
245, 261, 277, 293, 308, 325, 341, 357, 373, 396, 414, 430, 446, 462, 476, 454, §10, 526, 542,
554, 574, 590, 606, 622, 638, 654, 670, 686, 702, 718, 734, 750, 766, 782, 798, 814, B30, 845,
862 and 874, or a substantially similar sequence having al lzast 95% homalegy thereof; a heavy
chain CDR2 ancoded by a nucleolide sequence setacled from the group ¢onsisting of SEQ ID
NO:7, 23, 39, 55, 71, B7, 103, 119, 135, 151, 167, 183, 100, 215, 231, 247, 263, 279, 295, 511,
327, 343, 359, 375, 400, 416, 432, 448, 464, 480, 498, 512, 528, 544, 560, 576, 592, 608, 824,
840, 656, 672, 688, 704, 720, 736, 752, 768, 784, 800, 916, 632, B48, 864 and 880, or a
substantially similar sequence having et leasl 95% homology Lhereof: and a heavy chain CDR3
encoded by a nuclectide sequence selected from the group censisling of SEQ ID NO: 9, 25, 41,
27, 73,88, 105, 121, 937, 153, 169, 185, 201, 217, 233, 248, 265, 281, 297, 313, 329, 345, 361,
377, 402, 410, 434, 450, 466, 4B2, 498, 514, 530, 546, 562, 578, 594, 610, 626, 642, 6548, 674,
€90, 706, 722, 738, 754, 770, 786, 802, 818, 834, 850, 866 and 882, or & subslantially similar
sequance having at least 95% homelogy thereof. In a preferred embodiment, the anlibody or
aniibody fragment comprises heavy chain CDR1, CDR2 and CDR2 encoded b a nucleic acid
sequence selecled from the group cansisting of SEG 1D NO:430/432/434; 373/375/377;
782/784/786; and 798/800/602.
[0024] In one embodiment, the Invenlion features a human antibody or antibody fragment
comprising a light chain CDR1 encoded by a nuclectide sequence seslected from Lhe graup
censisling of SEQ 12 NO:13, 29, 45, 61, 77, 93, 109, 125, 141, 157, 173, 169, 205, 221, 237,
253, 269, 285, 301, 317, 333, 349, 365, 381, 406, 422, 438, 454, 470, 488, 502, 518, 534, 550,
5



566, 582, 508, 614, 630, 645, 662, 678, 694, 710, 726, 742, 756, 774, 790, 606, 822, 838, 854,
870 and 886, or a substantially simllar sequence having at least 5% komelogy thereof,
[0025) |r one embodiment, the invention features a human entibody or antibody fragment
comprising a light chain CDR2 encoded by a nucteotide sequance selecled from the group
consisting of SEQ ID NO:15, 31, 47, 83, 79, 95, 111, 127, 143, 158, 175, 191, 207, 223, 239,
256, 271, 2B7, 309, 319, 335, 351, 367, 383, 408, 424, 440, 458, 472, 488, 604, 520, 536, 552,
568, 584, 800, 616, 632, 648, 654, 68D, 696, 712, 728, 744, 760. 776, 792, 804, 524, 840, B5S6,
872, and £88, or a subsiantially similar sequence having at least B5% hemology thereof.
{0026] In one embodiment, the invention features a human anlibody ar antibody fragment
comprising z light ¢hain CDR3 encoded by a nucleotide sequence selecied from the group
coneisting of SEQ ID NQ:17, 33, 49, 65, 81, 97, 113, 128, 145, 161, 177, 193, 209, 225, 291,
257, 273, 26D, 305, 321, 337, 353, 360, 305, 410, 428, 442, 458, 474, 480, 508, 522, 536, 554,
570, 5B6, 602, 618, 634, 650, 666, 682, 696, 714, 730, 746, 762, 778, 794, 610, 826, 842, 854,
874 and 82D, ara substantially similar sequence having al leas 35% homology thareof,
[0027] In one emhodfmant, the invention festures a human antibody or antibody fragment
comprising a light chain CDR1 encoded by a nudeclide sequence eslected from ihe graup
consisling of SEQ ID NO:13, 29, 45, 61, 77, 93, 109, 125, 141, 157, 173, 1i89, 205, 221, 237,
253, 26, 285, 301, 317, 233, 349, 365, 381, 406, 422, 438, 454, 470, 486, 502, 518, 534, 550,
566, 5682, 598, 614, 630, 646, 662, 678, 694, 7i0, 726, 742, 758, 774, 790, 806, 022, B33, 854,
870 and 886, or a subslanlially elmilar sequence having al least 95% homology thereof; a Oght
chaln COR2 encoded by a nucleotide sequence selected from the group consisling of SEQ 1D
NO: 15, 21, 47, 63, 70, B5, 111, 127. 143, 159, 175, 191, 207, 223, 239, 255, 271, 287, 303,
319, 3535, 351, 367, 383, 408, 424, 440, 456, 472, 488, 504, 520, 536, 552, 568, 584, 800, 616,
632, 646, A64, 6BD, 636, 712, 728, 744, 760, 776, 792, 808, B24, 840, 856, 672, and 888, ora
substantially similar sequencs having at leasl 95% homology thereof; and a light chaln CDR3
enccded by e nudestide sequence selecled from the greup consisting of SEQ ID NO: 7. 33,
49, 65, 81, 97, 113, 120, 145, 161, 177, 183, 208, 225, 241, 257, 273, 288, 303, 321, 337, 353,
969, 385, 410, 426, 442, 458, 474, 450, 508, 522, 538, 554, 570, 566, 602, 618, 634, 650, 660,
6B2, GBS, 714, 730, 746, 762, 776, 704, 810, 826, 842, 858, B74 and 890, or a subslantially
similar sequence having at least 85% homology thersof. In & preferred embediment, the
antibedy or antibody fragment comprises the light chain CDR1, CDR2 and CDRA encoded by &
nuelelc acld sequence selected from the group consisting of SEQ ID NO:438/440/442,
381/383/365; 780/702/704; and BLE/S08/810.
{0028) [n a third aspecl, (he Invention features an isolated antibody or anlibady fragment thal
specifically binds hDIK, comprising 8 CDR 1, 2 and 3 selected from the group consieting of (a} a
heavy chain CDR1 region comprising an amine acld sequence of the formula X' — X2 — X* ~ X4~
X5 - X - X7 — X2 (SEQ ID NO:928), whereln X' is Gly; X? s Phe or Tyr; X° |s Thr; X* is Phe; X°
is Sar, Thr or Asn; X% is Ser, Asn or Tyr: X Is Tyr or Phe; and X® is Gly or Ala; (b) a heavy chain
8



CDR2 région comprising an amine acid sequence of the formula . X! — X2 X — X4 = X5 - X6 — X7
- X° (SEQ ID NO:$29), wherein X' is lle or Leu; X? is Trp or Ser: X3 s Tyr, Ala ar Gly; X' s Asp.
Ser or Tyr; X° is Gly or Asp; X® is Ser, Gly, Thr or Val; X7 is Asn ar Asp: and X® is Lys or Arg: (c)
a heavy chain CDR3 region compnislng an amino acid seguenice of the formula X' - X3 — X* . x*
=X XX XP o XE IO T XM XI5 X (SEQ ID NO:930), 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® i His or Ser; X*is Gly or Trp; X*is Tyr or Phe: X' is Glu
or Asp, X'%is Gly, His or Pro; XVis Tyr, Trp or absent; X"is Phe or absent; X' is Asp or absent;
and X"is Pro or absenL
[0029] In a preferred embodiment, the anfibody or antibody fragpment comprises heavy chain
CDR 1, 2 and 3 selecled from ihe group consisting of {a) @ heavy chain CDR1 regton
comprising an amine acld sequence of the formula X* — X2 - X¥ - X' - X° - X* - X" — X* (SEQ ID
NO:928), wherein X' is Gly; X2 is Phe; X" is Thr; X* s Phe; X* is Ser or Aso; X2 is Ser or Asn; X7
is Tyr of Phe; and X" Iz Gly or Ala; (b) & heavy chain CDR2 region cemprising an amino acid
sequence of the formula X' — X% = X? = X' = X* - X X7 — X® (SEQ 1D NO:529), whersin X' is
lle or Lew; X? is Trp or Ser; X° is Tyror Gly; X*is Asp or Ser; X% is Gly; X®is Sar, Thr or Val; X'
ia Asn or Asp; and X° is Lys or Arg; (c) a heavy chain CDR3 raglon comprising an amino acid
sequence of the formula X' — X2 — X — X' - X X0 - X7 B MO X101 12 _ 13 _ M
X®=-X'"" (SEQ ID NO:930), 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 is Tyr or Arg; X® is Ser; X%is Gly; X"®is Tyr; X" is Glu; X™is
Gly or His; Xis Tyr or Trp; X' is Phe or absent; X'® is Asp or absent; and X"®is Pro or absent.
[0030] [n a further emboadiment, the isclated antibady or antibody fragment further ecmprises
(d) a light chain CDR1 region comprising an amino acid sequence of the formula X' — X2 — X*
X=X = X° - X (SEQ 1D NO;931), wherein X' is GIn; X2 is Ser; X* is Val; X* is Arg, Seror Thr;
X5 Is Ser or Gly; X®is Ser or Tyr: and X7 is Tyr or absent; (e} alight chain GDR.2 region
comprising an amina acid sequence of the formula X' - X* - X* (SEQ ID NO:932), wharein X7 is
Gly or Asp; X2 is Ala or Thr; and X* is Ser, and (P a light chain CDR3 region comprising an
amine acid sequence of the formula X* — X2 — X% — X' — X® — X® — X7 — X% — X (SEQ ID NO-833),
wherein X'is GIn; X? is GIn or His; X*is Tyr, Arg or Ser; X! iz Gly. Ser or Ala; X* is Ser, Asn or
Phe; X* Is Trp or Ser; X7 Is Pro; X"is Trp, Pro or Arg; end X° is Thr.
[0031] In a preferred embodiment, ihe isolaled antibody or antibody fragmwent further comprises
(d) a iight chaln CDR1 region comprising an amina acid sequence of the formula X' = X2 - X° -
X' = X5 = X® = X (SEQ 1D NO:931), wherein X! is Gln; X? is Ser, X* is Val: X! is Arg or Ser, X5
is Ser; X®is Ser or Tyr; and X' is Tyr or absenl; (e) a light chain CDR2 region ¢emprising an
amino acid sequence of the formuia X' — X? - X* (SEQ ID NQ:932), wherein X' is Gly or Asp; X
is Ala or Thr; and X° is Ser; and {f} a light chain CDR3 region comprsing en aming acid
sequence of tha formuta X' — X2 - X* — X1 - X® = X% - X" — X® - X® (SEQ ID NO:933), wherein X’
is GIn; X2 is Gln or His; X* is Tyr or Arg; X* is Gly or Ser; X* is Ser or Asn; X® Is Trp or Ser; X7
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is Pfo; X*is Pra or Arg; and X° is Thr.
[0032] |n a fourth aspect, the invention fealures a fully human antibody or antibody Tragmant
which hinds hDII4 with an ICg of less than aboul 10 nM, as measured in in vitro assay or ELISA-
based DIl4 blocking assay (described below), In a pralerred embodiment, the antibody of the
imventlon exhibite an ICs, of aboul 500 pM arless. In an even more prefared embodiment, the
antibody of the invention exhibits an 1Cse of about 100 pM or less.
[0033] In one embodiment, the invention provides a fully human monoclenal antibody which
specifically binds and inhibits human DAl and exhibits an |Cs, of less than or equal to about 150
pM. 100 ph, 75 pM, or 50 pM, as measured by Notch-inducible luciferase bicassay wilh hDlld-
Fec. As shown in the experimental section below, the anti-hDil4 anlibodies of the invention do not
cross-react with closaly related della proleins, such as hDIH and hDII3.
[0034] In one embogdiment, the invenlion provides an isolated human antbody, or an anligen-
binding portian thereof, thal binds hDII4 with a Kp of less than about 500 pM, preferably less
than ebout 300 pM, even more preferably fess than aboud 100 pM, less than abeoul 50 ph, less
ihan ebout 10 pM, as delermined by surface plasmon resonance (BIACORE™), for example,
using dimeric ADI4 {Table 2).
[0025] The inventlon encompasses anti-hDIl4 antibodies having a modified glycosylation
patlemn. In some applicstions, modification lo remove undesirable glycosylation efles may be
useful, or an antibady lacking a fucose molety present on the oligosaccharnide chain, for
example, 1o increase anlibody dependent cellular cytoloxicity {ADCC) function (see Shield et al.
{2002) JBC 277:26733). In olher applications, medificalion of a galactosylation can bz made in
order to madify complement dependent cytotoxicity {CDG).
[0038] The invention incudes anti-hDIl4 antibodies which bind specific epitopes of hDil4 and
are capable of blecking 1he biological aciivity of hDIl4. The extrace!lular domain of DIl4 &
composed of an N-lerminal domain, a Della/Semale/Lag-2 (DSL) domain, and a tandem of eight
epidermal growlh faclor (EGF)-like repeals. Generally, the EGF domafns are recognized as
cccuring 2l aboud amino acid residues 218-251 {domein 1), 252-282 (domain 2). 284-322
{domain 3), 324-350 {domain 4}, and 362-400 {domain 5), with the DSL domain at about amino
acid residues 173-217 end the N-terminal domaln al about amino acid residues 27-172 of hDII4
{SEQ ID NO:2).
[0037] In one embodiment, a blocking antibody af tha invenlion binda within aming acids
resldues 27 to 524 of SEQ 1D NO:2. In a mara specific embediment, a blocking antibody of the
inveniion binds an epilape within the N-terminus-DSL domalns 27-217 of SEQ ID RO:2; inan
even more specific embodimen, the blocking antibody binds an epitope within about amino acid
residues 27-172 {(N-terminal domain) or 173-217 {DSL domain). In another embodiment, a
blecking antibody of the invention binds the EGF-2 epiope within aboud amino acids residues
252-2B2 of SEQ ID NO:2.
[0038] In a fifth aspect, ihe inventian fealures a composition comprising a recombinant human
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anfi-human Dil4 antibody and an acceptable carier. Furlher included in the invention are
vectors and hosl cells comprising vectors which cantain nucleic acid molecules ensoding the
human anti-hDil4 anlibody of the nvention, as well as methods of producing these novel
antibodies, comprieing growing a host cell comprising nucleic acid encoding the antl-hDI4
anlibody of the invenilon or an anﬁb;:ldy Iragmeni, under conditiens permitting production of the
prolein and recovering the proiein so producead.
In a eixlh aspect, the Invention lealures methods lor inhiblting hDIl4 activity using an enlibody,
or anfigen-binding portion thereof, of the invention. In one embediment, the method comprises
cérﬂacting hDIl4 with the inetant anlibedy or anfigen-binding partion thergaf, such that hDil4 is
Inhibiled from hirding to Netch recaptor, for example Nolch-1. In another embodiment, the
method comprises administering an anlibody or anlibody fragment of the invention,to a human
eubject suffering from a dieorder which is ameliorated by inhibition of DIM4 aclivity. The disorder
trealed is a disease or condition which is impraved, ameliorated, Inhibited or prevented by
remova, inhibitior: or reduciion of D4 activity, for example, pethological vascularization
associaled wilh tumor angiegenesks and cancer, Immunodeficiency diseases, transplant
rejection, or inflammation; and neurodegenerative conditions, 6.9., assoclaled wilh prion
disease. Tha invention alse provides for the uss of an antibody or antigen-binding Fragmeni of
an anlibody, as described above, in {he manufacture of a medicament for use to aettenuale or
inhibit a Dlld4-mediated disease or diserder in a human.
[003B] Other objects and advaniages will beceme apparent from a review of the ensuing
detailed deseription,

DETAILED DESCRIPTION
[0040) Before ihe present methode are daseribed, it is to be understood thal his invention is not
limited to pariicular methods, end experimenlal conditions described, as such methods snd
conditions may vary. Itis also to be understood that the terminology used herein is for the
purpose of describing parlicular embediments only, and is not intended to be limifing, since the
scope of tha present invention will be Timited only by lhe appended claimz.
[0041] As used in lhis specification and Ihe appended cleims, the singular forms "a", "an™, and
“the” include plural relerences unless tha conlext clearly dictates clherwise, Thus for example,
a reference to "a melhod” includes one or more melhods, andfor steps of the type described
herein andfer 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 one of ordinary skl in the art to which this inveniion
belongs. Allhough any methods and malerials similar or equivalent 1o those described hareln
can be used in the practice or testing of the present invention, lhe prafemred methods and
malerials are now described.



Definitions
[0043] "Deliallke ligand 4°, “DII4", “hDIlA" are used interchangeably to refer to the protein
enceded by 1he nucleic acid sequence of SEQ ID NO:1 and Lhe prolein having the amino acid
sequence of SEQ ID NO:2.
[0044] The larm "antibody”, as used herein, is intended Lo refer to immunoglobulin molecules
Lcamprisad of four polypeptide chains, two heavy (H) chaing and two light (L) chains inler-
connected by disulfide bonds. Each heavy chain is comprised of & heavy chain variabig region
{abbreviated hareln as HCVR or VH} and a heavy chain constant region. The heavy chaln
constant region is comprised of three domains, CH1, CH2 uid £HA. Each light chain is
comprized of a light chain variable region {abbrevialed herein as LCVR or VL) and e light chain
constant region. The light chefn constanl region is comprised of one domain, CL. The VH and
VL regions can be further subdivided inlo reglons of hypervariability, termed complementary
detarmining regicns (COR), inlersparsed with regions that are mare conserved, termad
framewoerk regions (FR). Each VH and VL is composad of three CDRs and Tour FRs, amanged
from amino-terminus lo carboxy-terminue in tha following order FR1, COR1, FR2, CDR2, FRS,
CDR3, FR4,
[0D45] The Lerm “high affinity” antibody refers e those anlibedies having a binding affinity fo
hDIl4 of at ieast 10° M; preferably 10"® M; even more preferably 10°"° M, as measured by surface
plasmon resonance, e.g., BIACORE™ or solution-affinfty ELISA. ‘
[0D46] By the term “slow off rale” ar "Woff” is meant an antibody that dissociales from hDIld 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™,
[0047] A “neutralizing™ or "blocking” antlbody, i=s intended to refer to an antibody whoee binding
to DIM resulis in inhibition of Lhe biologlcal aclivity of DIl4. This inhibilion of the biological activity
of DII4 can be assessed by measuring one or mare indicators of DIl4 biological aclivity. These
Indicalers of DIl4 biological activity can be assessed by one or more of several standard in vitro
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 Dil4 binding 1& 2 Notch recepior.
[0048] The ierm "anligen-binding poriion” of an anlibody {or simply "anlibody porlion® or
“antibody fragment"}, as used herein, rafers to one or more fragments of an antibody that retain
the ability to epecifically bind ta an antigen {e.g., hDIl4}, [{ has been shown 1hat the antigen-
binding function of an antibody can be performed by fragments of a full-length a'nﬁhody.
Examples of binding fmgments encampassed wilbin the term “anfigen-binding porlion” of an
aniibody include (i) a Fab fragment, a monovaleni fragment consisting of lhe VL, VH, CL and
GCH1 domains; {ii} a F{ab"), fragmeni, a bivalent fragment comprising two Fab frapments linked
by a disuliide bridge at the hinge reglon; (T} @ Fd fragment cansisting of the VH and CH1
domains; (iv) a Fv fragment consisting of the VL and VH domalns of a single arm of an anlibody,
{v) a dAb fragment {Ward et al. {1962) Nature 241:544-545), which consists of a \VH domain;
10



and (vi) an isciated CDR. Furlhermore, although the two domains of the Fv fragment, VL and
VH, ere coded for by separate genes, they can be joined, using recombinani methods, by a
synthetic fnker that enables lhem to be made as a single prolein chain in which the VL and VH
regions pair lo forrm monovalent molecules (known as single chain Fv {scFv); see e.q., Bird et al,
(1888) Scwence 242-:423-426; and Huslon et al. {1988) Proc. Nall. Acad, S5, \JSA 85:5876-
5883}, Such single chain antibedies are also intended to be encompassed within the ferm
"antigen-binding portion” of an antibody. Other forms of single chain anibodies, such as
diabodies are also encompassed. Dabodies are bivalent, bispacific anlibodies in which VH and
VL domains are expressed on a single polypeptide chain, but wsing a linker (hal is lop shor (o
allow for pairing betwaen the two domains on the sama chain, thereby forging the domains to
pair with complementary domsins of another ¢hain and creating twoe antigen binding sites (see
8.g., Holliger et al. (1993} Proc. Natl. Acad Sci. USA 90:6444-6448; Poljak &1 al. {1994)
Structure 2:1121-1123).
[0048] Still further, an antibody or antigen-binding porion thereaf may be par of a larger -
immuncadhesion malecule, formed by covalent or noncovelen! associalion of the antibedy or
aniibody porlicn with one or more ather proteins or peplides. Examples of such
immunoadhesien molecules include use of the straptavidin core region te make a tatrameric
scFy molecule (Kipriyanoy et al. (19895) Human Antibodies and Hybridemas 6:93-101) and use
of a cysteine residue, a marker peplide and a C-ferminal polyhietidine lag 1o make bivalent and
biolinylated scFv molecules (Kipriyanov et al. (1994) Mol. Immunol. 31:1047-1058). Antibody
portions, such as Fab and F(ab’); fragments, ¢an be prepared from whole antibodies using
conventional techniques, such as papain or pepsin digestion, respactively, of whole anlibodies.
Mareover, antibodies, antibody porticns and Immunoadhesion molecules can be oblatned using
standard recombinanl DNA lechniques, as described herein,
[¢050] The term "human antibedy”, 55 used hereln, is inlended 1o incfude antibodies having
variable and conslani regions derived fram human germiine immunuglobulin sequences. The
human antibodies of the invention may include amino acid residues not encoded by human
germline immunoglebulin sequences (e.g., mutations introduced by random or site-specific
mutagenesis in vilro or by somalic rmuiation In vivo}, lor example in the CDRs and in paricular
CDR3. Howsvar, the lerm "human anfibody”, as used herein, is not intended o include
anlibodies in which CDR sequences derived from the garmiine of anolher mammalizn species,
such as a meuse, have been grafied onlo humen framework sequences.
{0051] The term "recombinant human antibody®, s used herein, is Intended 19 includz all
human antibodies that are prepared, expressed, created or isolated by recombinant means,
such as antibodies expressed using a recombinant expression vector transfecied into a host cell
{described further below), antibodies isolaled Irom a recombinant, combinetorial human
anlibody library {described further below), anlibodies isolaled from an anima! (e.g., a mouss)
that is transgenic for human immuneglobulin genes (see e.g., Taylor et al. {1992) Nucl. Acids
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Res, 20:6287-6295) or antibodies prepared, expressed, erealed or isolated by any cther means
thai invalves splicing of human immuneglobulin gene sequences lo other DNA sequences.
Such recombirant human antibedies have variable and constant regions derived from human
germline immunoglcbulin sequences, In certain embodiments, however, such recombinant
human antibodies are subjecied to in vitro 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 gemmiine VH and VL eequences, may not neturally exisl within the fuman
anlibedy germline repertolre /n vivo. )
[0052] An “isolated anlibody™, &5 used herein, is inlanded to refer ko an antibody Lhat is
substantially free of olher anlibodies having different antigenic specificities {e.g., an isclated
entibody (hal specifically binds hDIl4 i= substantially free of antibodies that specifically bind
anligens olher than hDII4). An isolated entibody thal specifically binds hDIl4 may, howevar,
have ¢ross-reactivity 1o other antigans, such as hDll4 molecules from olher spacies. Momeover,
an isolated antibody may be substantially free of other cellular material andfor chemicals.
[0053) The term “surface plasmon resonance”, as used heredn, refers to en optical
phencmenocn thet ellows for the analysis of real-ime blospecific interactions by detection of
alterstions in protein concentrations within a biosensor matrix, for exemple using the
BIACORE™ sysiem (Pharmagcia Biosensor AB, Uppsafa, Sweden and Piscataway, N.J.).
[0054] The term "Kp®, as used herein, is intfended to rgfer e the dissocialion constant of a
parficular anibody-antigen Interaction. T
[M0S5] The lerm “epitope” includes any determinant, preferably a polypaptide detarminant,
capable of spacific binding to an immunoglobulin or T-cell recapier. In certein embadiments,
epflape determinants include chemically active surface groupings of molecules such as amino
acids, supar eide chaing, phosphoryl groups, or sulfonyl groups, and, in certain embodiments,
may have specific three-dimansional struciural characteristics, and/or specific charge
chargcteristics. An epilope is a region of an anligen that is bound by an antibady. In certaln
embodiments, an antibody is said to specifically bind an antigen when it preferentially
recognizes its target antigen in a complex mixture of proteins andfer macromolecules, In
preferred embodiments, an antibody s said lo epecifically bind an anligen when the equilibriurm
dissociaticn conslanl & less lhan or equal to 10™ M, more preferably when (he equilibrium
dissociation conslant & less than or equal to 10° M, end most preferably when the dissociation
conslant is less Lhan or equal to 107 M.
[0056] A protein ar polypeplide is "substantially pure.” "subsiantially homogensous”™ ar
“substantially purified” when at leasi about 60 to 75% of a sample exhlblts a single species ol
polypeptide. The polypeplide or pratein may be monomeric or multimeric. A substantially pure
polypaptide or protein will typically compnse about 50%, 60, 70%, 80% or 50% W/AW of a prolein
sample, more usually about §5%, and preferably will be over 99% pure. Protein purily or
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hamogenefly may be indicated by a number of means wall known in 1he arl, such as
polyacrylemide ge! eleciropharesis of a protein sampls, followed by visualizing a single
polypaptide band upon staining the gel with a slain well known in the arl. For cerain purposes,
higher resolution may be provided by using HPLC or other means wall known in the arl for
purification.
[0057] Tha term "polypeptide analog or varlant” as used herein refers 1o a polypeplide that is
comprised of a segment of at least 25 amino acids thal has subslantial ideniity 1o a portion of an
amino acid sequence and Lhal has at least cne of the following properlies: (1) specific binding to
hDIl4 under suitable binding conditions, or (2) ability to block DIl4 binding to a Notch recepier.
Typically, polypeptide analogs or variants comprise a conservative amino acld substiiution {or
Inserlion or deletion) with respect lo the naiurally-occuming sequence. Analogs typleally are at
least 20 amino acids long, preferably at least 50, 60, 70, 80, 90, 100, 150 or 200 amino acids
long or longer, and can often be as long as a full-length naturally-eceuring poly peptide.
[0058] Preferred amino acid substitulions are these which: (1) reduce susceptibility to
proleolysis, (2) reduce susceplibility to oxidalion, {3) alter binding affinity for forming protein
complexes, (4) alter binding affinities, and {4) confer or madify clher physicochemical or
lunctional praperties of such analogs. Analogs can include various mutations of a sequence
other than the naturally-cecurring peplide sequence. For example, single or muliple aming acid
substitulions {prefarably conservative amine acid subslitutions} may be made In the naturally-
oecuring sequence (preferably in the portion of 1he polypeptide outside the domain{s) forming
intermolecular contacts. A consarvative amine acid substitution should not substanlially ehange
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 olher types of secondary
structure that characlerizes the parenl sequence). Exemples of art-recognized polypaplide
socondary and tertiary structures are described in Proteins, Structures and Molecular Frinclples
{Creighton 1984 W, H. Freeman and Company, New York; intreduction to Prolein Structure
{Branden & Tooze, eds., 1891, Garland Publishing, NY}; and Thormien el at. 1991 Nature
354:105. .
[0e59) Non-peplide analogs are commonly used in the pharmaceutical industry as drugs with
praperties anzlogous i those of the 1emplate peplide. These types of nen-peptide compound
are lermed “"pepllde mimeiics® or "peptidomimetics” (see, for example, Fauchere (19686} J. Adv.
Drug Res. 15:29; and Evans et al. {1987) J. Med_ Chem_ 30:1229. Systematic subslitution of
one or mena amino acids of a consensus sequence with a D-amino acid of Lhe same type (e.g.,
D-lysine in place of L-lysing) may alsa be used to gengrate more stable pepiides, In addition,
constrained peplides comprising a consensus eequence or a substantially identical consensus
sequence varialion may be generated by methods known in Lhe arl (Rizo et al. {(1992) Ann. Rev,
Biochem. 61:387), for example, by adding internal cysleine residues capable of forming
intframolecular disulfide bridg&é which cyclize the peplide.

13



[0060] The term "percent sequence identlity” in he conlext of nuelele acid seguences refers to
the residues in bwo sequences which are the same when aligned fer maximum comespondence.
The length of sequence identity comparison rmay be over a stretch of at least about nine
nutledtides ¢r more, usually at leasl aboul 18 nucleolides, mere usually at least about 24
nucleotides, typically al lzast aboul 268 nucleotides, more typically at least about 32 nuclectidas,
and preferably at least about 36, 48 or more nuclectides. There are a number of different
algarithms known in the art which can be used to measure nuclealtide sequence identity. For
instance, palynucleotide sequences can be compared using FASTA, Gap or Bestfit, which are
programs in Wisconsin Package Version 10.0, Genelics Compuier Graup (GCG), Madison, Wis.
FASTA, which includes, e.g., the programs FASTAZ and FASTAA, provides alignments and
percent sequence identity of the regions of the best overlap between the query and search
sequences (Pearson (1290) Methods Enzymel, 183:63-98 and (2000) Methods Mel. Biol.
132:185-219). Unless otherwise specilied, delault parameters lor a particular program or
algorithm are used. For instance, percenl saquence ldentity belween nueleic acld eequencas
can be delenmined using FASTA wilh its defaull parameters {a word size of 6 and lhe NOPAM
factor for the seoring matrix) or using Gap with ite default parametare ae provided in GCG
Varsion 6.1.
[0061] A reference to a nucleic acid sequence encompasses its complement unless otharwise
specified. Thus, a refarenca to a nucleic gcid molecula having a particular sequance should be
urdersiood 1o encompass its complementary strand, with its complemenlary sequance.
Generally, the arl uses the lerms "percent sequence idenlity”, "percent sequence similarity™ and
"percenl sequence homolegy” inlerchangeably. |n this applicalion, these farms shall have the
same meaning wilh respecl lo nudleie acid sequeances.
[0062] The ierm "subslanlial similaridy™, or "subsianiial sequence simtlarty,” when referming tc a
nucleic acld or fragrnent thereof, indicates that, when oplimally alignad wilh appropriate
nuclectide insertlons or deletions with another nuclsic ecld {or its complementary strand), there
is nucleotide sequence identity in at [east about 5056, creferably at Ieast about 95%, and mara
prefarably at least about 96%, B7%, 2B8% 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&63] As applied to polypeptides, the term "substantial identity” or "substanfially idenlical™
rmeans thal twe peplide sequences, whan optimally aligned, such as by the programs GAP or
BESTFIT using default gap weighls, share ai least 0% sequence idenlity, preferably at least
40% or 95% sequence ideniity, even more preferably at laasl 98% or 99% sequence identity.
Preferably, residue poslitions which are not identical differ by conservative amino acid
substitultone. A "conservative amino acid subsiitufion” is one In which an amine acid residue is
substituted by ancther amino acid residue having a eide chein {R group) with similar chemical
properties {e.g., charge or hydrophobicity). In general, a consarvative aming acid subsliulien
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will nct substantially change the functional propeartias of a prolein, In cases where two or mare
amino acid sequances differ from each clher by censervalive substilutions, the percent
sequence identity or degree of similarity may be adjusled upwards to correct for tha
consenative nature of the substiiution. Means for making lhis adjustmeni are well-known to
those of skill in the ar. Ses, e.g., Pearscn {1894} Methods Mel. Bial. 24: 307-331. Examgples of
groups of amina acids ihal have side chains wilh similar chemical properties fnclude 1) aliphatic
side chains: glycine, alanine, valine, leucine and lsolaucine; 2) aliphalic-hydroxyl side chains:
sefine and 1hreoning; 3) amide-containing side chains: asparagine and glulamine; 4) aromatic
side chains: phenylalanine, tyrosine. and tryptophan; 5) basic side chains: lysine, arglnine, and
histidine; and 6) sulfur-containing side chains are cysteine and methionine. Preferred
conservative amino acids substitution groups are: valine-leucine-isoleucine, phenylalanine-
tyrosine, lysine-arginine, alanine-valine, glulamate-aspartale, and asparagine-glulamine.
Alternatively, a conservative replacement is any change having & positive value in the PAM250
log-likelinood matrix disclesed in Gonne! et al, (1B82) Science 256; 1443 45. A "moderstely
conservalive” replacement is any change having a nonnegative value in the PAM250 log-
likelihood malrix. :

[DDB4] Seql}ence similarity for palypeptides, which Is also referrad to as sequence idenlity, is
typically measured using sequence analysis software. Protein anzlysis sofiware matches
shmilar sequences using measures of simlarnty assigned 1o various subslitulions, defalions and
olher modifications, including conservative amino acld eubstitulions. For inslance, GCG
contains programs such as "Gap" and "BesHit" which can be usad with default parameters to
determine segquence hamology or sequence identity between closely related pofypeplides, such
&5 homalogous palypeplides from different species of arganisms or batwaen a wild {ype protein
and a mutein theraofl. See, e.g., GCG Version 6.1. Polypeptide sequences also can be
compared using FASTA using defaull or recommended parameters, & program in GCG Version
6.1. FASTA {8.5., FASTAZ and FASTA3) 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 algorithm when comparing a sequence of the inventian to a datebase
containing a large number of sequences from different organisms is the computer program
BLAST, especially blasip or 1blasin, using defaull parameters. See, a.9., Altschul et al. {1990) J.
Mol Biol. 215: 403 410 and Altschul et al. (1997) Nucleiz Acids Res. 25:3369 402,

[0065] The length of polypepiide sequences compared for homology will aenerally be al least
aboul 16 amine acid residues, usually at lsasi aboul 20 residues, more usually al |eas| aboul 24
resldues, lypically al least about 28 residuss, and preferably mora than about 35 residues.
When searching a dalabase conlaining sequences from a farge number of different organlame,
il is preferabla {o compare amino add sequences.

15



Preparafion 6f Human Antibodies
[0066] Metheds for generaling human antibedies Include, for exampla, VELOCIMMUNE®
{Regeneron Pharmaceuticals), XENOMOUSE™ technology {Abgenix), the "minilocus”
approach, and phage display, The VELOCIMMUNE® technalagy (U.S. 6,596,541)
encompasses @ method of generating a high specificity fully human anlibody to a select antigen.
This lechnology involves generation of a transgenic meuse having a genome comprising human
heavy and lighl chain variable reglens operably linked to endogenous mouse constant region
loci such that the mouse produces an antibady comprising a human variable region and a
mouse censlant region in response to anligenic slimulation. The DNA encoding the variable
regions of the heavy and lighl chains of ihe antibody are isolaied and operably linked to DNA
encoding {he human heavy and lght chain constant reéions. The DNA is Lhen expressed in a
ce!l capable of expressing the fully human anlibody. In specific embodiment, the cell is 2 CHO
cell. '
[0067] The XENOMOUSE™ technology (Green el al. (1924) Nature Genetics 7:13-21)
generales a mouse having both human variable and constant regions from both {he heavy chain
and kappa light chein loci. In an aHernalive approach, others have uiilized a 'minilocus® _
approach in which an excgenous Ig lozus ie mimicked through inelusion of individual genes from
tha Ig locus (see, far example, U.S. 5,545,807). The DNA encoding the variable regions can be
isolated with or wilhout being operably linked fo the DNA encoding the human heavy and light
chain conslan region.
[0068] Otlher methods of generating human antibedies, induding isolation from a human donor,
are known. See, for example, U.S. 6,767,637,
[0068] Anitbodies may be therapeutically useful in blocking e ligand-receptor inleraction or
inhibiting raceptor component interaction, rather than by killing cells through fixatlon of
complement and participation in CDG. The eonstant regicn of an antibody is important in the
ability of an antibady to fix complement and partidpate in GDC or direct eall killing through
antibady-dependent cellular cytoxicity (ADCC). Thus, the isolype of an antibody may be
selected on the basis of the desirability for the anlibedy lo fix complemeni.
[0070] Human immunoglobulins can exlst In two forms thal are assacialed with hinge
heterogeneify. In one form, an immunoglobulin melecule comprises a stable four chain
construcl of approximalely 150-160 kDa in which the dimers are held together by an interchain
heavy chain disulfide bond. In a second form, the dimers are nol [Inked via inter-heavy chain
disulfide bonds and a moleculs of about 75-8¢ kDa is [armed composad of a single lighl and
heavy chain. These forms have been difficull 10 separale, even afler affinity purification.
[0071] The frequency of appearancs of the second form in various intacl 19 isotypes is due to,
but not limited to, structural differences assoclaled with tha hinge region isotype of the antibady.
In fact, a single amino acid substitulion In the hinge region of the human 1g54 hinge can
significanly reduce the appearance of the second form {Angal el al. 1993 Molecutar
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Immunolagy 30:105) to levels typically observed using a human 1gG1 hinge. The instant
invention encompasses anlibodies having one or mere mutations in the hings, CH2 or CH3
regioh which may be desirable, for example, in production to improva the yisld, or modulate
effector functions. :
[0072) Antibadies of tha invenlion are preferably prepared with the use af VELOCIMMUNE®
technology. A fransgenic mouse in which the endogenous immunoglobulin heavy and light
chain variable regions are replaced with the corresponding human variable regions is
challenged wilh {he antigen of inlerest, and lymphatic cells {such as B-cells) recevered from the
mice that express antibodies. The lymphalic cells may be fused with a myeloid-type cell line 1o
prepare immorial hybridoma cell lines, and such hybridoma eell lines are screened and sslected
to identify hybridoma cell lines that produce antibodies specific 1o the antigen ol interest. DNA
encoding the variable regions of the heavy chain and light chain may be msolated and linked 1o
desirable isotypic constant regions of the heavy chzin and light chain. Such an antibody protein
may be produced in a cell, such 65 a CHO cell. Allematively, DNA encoding ihe antigen-
specific chimeric anlibodies may be isolated dirscily from anligen-specific lymphocytes. In
various embodiments, Lhe ransganic mouse comprises 12 functional human variable heavy
chain ganes and 11 funclional human vangble kappa light chain genes; 25 to 30 human vanable
heavy chain gencs and from 18 lo 20 human variable kappa light chaln genes; 43 to 48 buman
variable keavy chain genes and 20 1o 22 human verable kappa lght chain genes; or ebout B0
human variable heavy chain genes and about 40 human variable kappa lighl chain genes.
[0073] Ingeneral, the antibodies of ihea instanl invention possess very high affinities; typically
possessing Kp of fram about 10 threugh about 107" M, when measured by binding 10 antigen
either immobilized on solid phese or in solution phase. The mouse conetanl regichs are
replaced with desired human conetant regions to generale the fully human antibodies of the
invention, for example wiki-type or medified IgG1 or 19G4 (for example, SEQ ID NO:B50, 951, ar
952). Whils the conslant region selected may vary accarding to specific uss, high affinity
antigen-binding and target specificity characterisiies reside in the variable region.
[0074] Cancer, infeclious diseasas, autoimmuniy, immunedeficiency, fransplanis,
inflammation, injury and degenerative condilions can be treated by modulation of 1he itnmune
system. In cases of disease due to inappropriate funclion or hyperactivity of the Immune
syslem, such as autoimmunity or inflammation, can be amelirated through inhibition of immune
celi function or reduction of immuna cell numbers. This can be accomplished by blockade of
posilive signals or stimulalion ol negalive signals on immune call populaiions critical to the
disease process, such ae T, B ar NK cells, neutrophils, macrophages, anligen presenting cells,
mast cells or olher cell types. Overactivity can alse be inhibited through eliminalion af various
immune cell populations by stimulation of apeplosis, targeting of specific surface receplors with
depleting anlibodies or antibody-drug conjugates, or the blockade or alteration of the
difierentialion of immune cell lineages or specific cell types. Inefficient 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 1hrough aclivation of
immune cells by stimulalion of positive signals by crosslinking or agonistic anlibodies or
blockade of negative signals. Immune cell populations can be Increased by stimulation af
development of some or all immune call lineages, prevention of apeptosis, or eliminafion of
inhibitory signats. In a specific application, the antibadies of the invenlion are useful for
yreatment, inhibition or amelioralion of a condition or disease such as, for example, cancer,
immunodeficiency, transplanl rejeciion, or inflammation.

Eplitope Mapping and Relaled Technologles
[0075] To screen for anlibodies which bind to a parsticular epitope {e.g., lhose which block
. binding of IgE lo its high afinity receptor), & routine cross-blocking assay suech as that descibed
in Harlow and Lane {1920} supra can be pefdormed. Other methods include slanine scanning
mutants, peplide blols (Reineke {2004) Methods Mol Binl 248:443-63}, or peptide cleavage
enalysis. In addHiion, methods such as epitope excision, epitope exiraction and chemical
medification of antigens can be employed (Tomer (2000) Protein Scisnce 9: 487-496).
[0078] The term “epitope” refers o a sile on an anligen 1o which B and/er T cells respend. B-
czli epitopes can be formed both frorn eonliguous amino acids or nonconliguaus ammno acids
juxiaposed by tertiary folding of a proteln. Epitopes femed fram configueus amino aclda are
typically retained on exposure to denaturing sclvents, whereas epitopes formed by tertiary
falding are typically lost on tr@atment with denaturing solvents, An epilepe typically includes at
keast 3, and more usually, at least 5 or 8-10 amina acids in a unique spalial conformation.
[0077] Modiication-Assisted Profiling {MAP), also known as Antigen Struclure-based Antibody
Profiling {(ASAF) is a methad that calegorizes large numbers of moncclonal antibedies {mAbs)
direclad against the same antigen accarding to lhe simfariies of tha binding profile of each
antibody to chemically or enzymalically modified anligen surfaces (U.S. pateni Publication No.
2004/0109920). Each category may refleci a unique epitopa efther dislinctly ditferant from or
partlally everiapping with epitope represenied by anothar category. This technology allows
rapld fitering of genatically identical anlibedies, such that characterization Gan be focused on
genetically distinct antibodies. When appfied to hybridoms screening, MAP may facilitate
identification of rare hybridoma clones thal produce mAbs heving he desired characteristics.
MAP may be used lo sort the hDIl4 antibodies of the invention inte groups of antibedies binding
differenl epitopes. ’
[0078] Agenls useful for aliering tha structure of Lhe immoebilzed antigen are enzymes, such as,
for exarnple protealytic enzymes, for example, trypsin, endoproleinase Glu-C, endoprolainase
Asp-N, chymotrypsin, etc. Agents useful for altering the structure of the immekbilized antigen
may also be chamical agents, such as, succinimldyl esters and their derivatives, primary amine-
containing compounds, hydrazines and carbohydrazines, free amino acids, ele.
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_[0879] The antigen_protein_may_be immobilized on_either blosensor chip sufaces or polystyrene
beads. The latter can be processed with, for exampls, an assay such as multiplex LUMINEX ™
deleclion assay (Luminex Cerp,, Austin, TX). Because of ihe capacity of LUMINEX™ 1a handle
muliplex analysis with up to 100 differenl types of beads, LUMINEX™ provides almost unlimilzd
anfigen surfaces with various modiicaticns, resulting in impraved resolution in 2niibody epitope
profiling over a biosensor assay,

Therapeulic Administration and Formulations
[0080] The administration of therapeutic entities in acgordance with the invention will be
administered wilh suilable carriers, excipients, and olher agents thal are incorperated into
formulations to provide improved transfer, delivery, tolerance, and the like. A mullitude of
appropriala formulatiens can be found in the formulary known to all pharmaceudical ehemists:
Remington's Pharmaceulical Sciencee {151h ed, Mack Publishing Company, Easlon, PA),
These formulations include, for example, powders, pestes, oinlments, jellies, waxes, olle, lipids,
lipid (calionic or anianic) containing vesicles (such as LIPOFECTIN™), DNA conjugates,
anhydrous absorpfion pastes, eilHin-water and waler-in-oil emulsions, emulsions carbowax
(polyethylene alycols of various molacular weights), semi-solld gels, and semi-solid mixtures
containing carbowayx. Any of the foregoing mixlures may be appropriate in ireatments and
therapies in accordance with the preseni invention, provided that the active ingredient in the
formulation is nel inactivated by the formulation and the formulstion is physiolegically compatible
and tolerable with the route of administration. See also Pawell et al. "Compendium of axcipiants
for paremteral formulations® PDA (1588} J Pharm Sei Technol. 52:238-311 and the cilations
therein for additional infermalion related to exdpients and carriers well known 1o pharmacewical
chemisls.

EXAMPLES
Example 1. Generatlon of Human Antibodles to Human DIl4.
{0081] Mice may be immunized by any method known in the art (see, for example, Harlow and
Lane supra). in one embodiment, hDiK antigen is adminislered directly to VELOCIMMUNE®
mice comprising DNA loci encoding human Ig heavy chain variable regions end kappa light
chain variable regions, with an adjuvant to stimulate the immune response. Such an edjuvant
includes complete and incomplete Freund's adjuvant, MPL+TDM adjuvanl system {Sigma), or
RIBI (muramyl dipeplides} (see O'Hagan 2000 Vaccine Adjuvanl, by Human Press, Totawa,
NJ). The antibody immune response [s monilored by standard anfigen specific immunoassay.
When a desired Immune response s achieved, anlibody-expressing B cells were harvesled and
fused with mouse myetoma calls to preserva their viability, forming hybridoma cell lines, Such
hybridoma cell lines are screened and selected to identify cell lines thet produca anhgen—speclﬁc
entibodies using assays as described below.
[0082Z] Altematively, anﬂgen-spec:ﬁc hybridema cells may be isolateg by flow cytometry.
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Briefly, afiér Tusion to myeloma cells, pooled hybridoma cells were grewn for 10 days in HAT
medium. The cells were then harvasted and stained with biotin-fabelsd Dli4 at 2 mg/ml for ane
hour, followed by addition of phycoerylhrin-streptavidin. The flucrescence-labeled cells wera
sorled by flow cytometry (single cell per well into 96 well plales containing hyhridoma growih
medium), cultured for 8-10 days, and conditioned media screened for the presence of
functionally desirable monoclonal antibodies, as described below.

[0083] Anti-hDll4 anfibodies generated via direct isolation of splenocyies. Antigen-specific
anthodies may also be isolated directly from antigen-immunized B calls withou? fuslon to
myeloma cells, as described in U.S. Patent PubTication 2007/02803945A1, Siable recombinant
anifibody-expressing GCHO cell lines waere eslablished from the iscleted proper recombinants.

Example 2. Anligen Binding Affinity Detervninallion.

[0084] Equilibium dissociation constants {Kg values) for enigen binding 1e the selected
antibodies described above were determined by surface kinetics on a real-time biosensor
surface plasmon resonence assay {BIACORE™ 2000). The antibody was captured on a goal
anli-mouse IgG palycienal antibody surface created through direct chemical coupling to
BIACORE ™ chip to form a caplured antibedy suface. Varying concentrations of monomeric
hDl4 or dimeric hDII4-hFc were injecied aver the captured antibody surfacas, and antigen-
antibody binding and dissociation monitored in real iime. Kinetlc analfysis was performed to
calculate K, dissociatlon rate constants, and hall-ife of antigen/antibody complex dissocietion
{Table 1). A simifar meihod was applied {o measure single B cell-derived monoclonal entibodies
madified {0 contain & human 1gG constant domnain. Antibodies were presentad by goat ent-hFc
palyclonal antibody reagent {Jackson Immuno Research Lab} immobilzed on BIACORE™ chip,
and exposed to etther dimeric DIM-mFe or monomeric D4 proleln (Table 2).

[0D85] Antibody-eniigen binding affinity may also be assessed using an ELISA based sofution
compeltion assay. Briefly, on a 956-wall microfiter plaiz, anlibodies {purified proteins or in
conditioned medium) were premixed with serial dilutions of antigen protein (monomeric or
dimeric) ranging from 0 to 10 pg/m! with a eonstanl concentration of anlibody. Aftera 2 hr
incubation of antigen with entibody, Lhe solufions wers transferred Lo a microiiler plale precealed
with antigen for measurement of free anfibody (MAXISORB™, VWR, Wast Chester, PA). The
plale was coated with 1 pg/m! hDIK-hFc protein in PBS solution overnight at 4°C and
nonspecific binding sites blocked wilh BSA for 2 hrs. Afler a 1 hr Incubation following iransfer,
the plate was washed and ke plata-bound antibodies were detecied with an HRP-conjugated
goat anti-mouse lgG polyclonal antibady reagent (Jackson Immuno Laboralory) and developed
using colorimetric substrales (OPTEIA™: BD Biosciences Pharmingen, San Diego, CA). The
erzymalic reaction was stopped with 1 M phosphoric acid, optical abserptions at 450 nm were
racorded and the data were analyzed using a sigmoidal dose-response model and an 1Ceo

values were reporied (Table 1}.
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-TABLE1

Antibody Ko DI4 {nM}’ Ko DIl4-Fc {nM} 1G5 DIM-Fe (nM)
1366 279 0.188 0.06
15E1D 0.55 0.023 0.56
22612 1.29 0.076 0.03
24C8 0.52 0.047 0.01
VAV 2H4-19 151 0.611 0.10
VAV AH10-2 13.70 0.662 0.3D
VAV 7B9-9 0.88 0.021 027
VAW 10E4-9 89.0D 0.468 0.06
VAW 10G11-2 31.30 1.430 1.66
VAW 1C5-1 45.60 0,082 0.25
VAW 1G24 83.80 0.035 040
VAW 1H22 67.00 0.138 .30
VAW 2H3-2 0.30 0.150 026
VAW 3A7-2 164 0.162 0.0z
VAW 3A%-5 NA 2510 16.00
VAW 3F12-8 8.12 - 0.648 0.07
VAW 6B8-12 0.89 0.060 0.43
VAW 6C6-2 91.70 0.092 0.50
VAWEG12.10 374 0527 0.19
VAWT7C10-11 17.10 0.853 0.28
VAW BA10-14 1.4 0.648 0.08
VAW 8G1-12 B.09 B30D 8.60
VAW 8B11-2 62.2C 0.048 0.00
VAW 9F12.6 16.00 1.350 0.02
VAW 3G10-1 56.10 0.555 010
TABLE 2
Antlbody Kz DII4 {nM) Ko DII4-Fe (nM}
314266-06F12-B7 2.7 0.075
318516-01A04-D5 0.237 0.244
318518-01A10-D8 0.399 0.018
318518-01B08-C3 0.833 0.180
318516-D1B11-D4 0.382 0.088
318518-01E07-H2 0.165 0236
318516-01G04-F3 0.501 0.107
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[ 31B518-01G05-B5 1.06 0196
318518-02A07-83 0.208 0.148
316518-D2B06-E2 215 0.193
31R5168-02B08-F7 NfA NiA
318518-02C04-D1 0478 0.331
318518-02F05-D10 1.28 0.035
318518-02503-F2 1.34% 0.042
318518-02G04-B11 0.613 0,048
318518-02G08-F11 NiA N/A
318518-DaA03-B2 0.136 0.124
318518-03C10-F2 1.8 0.131
318518-03D04-B5 0.904 0.136
HBES18-03D07-G11 74 0163
318518-03F04-A6 0.501 0.068
318518-03F06-A3 0.556 0.037

" 318516-03H03-F3 6.80 0.064
318518-14A0G-E7 454 0.282
J1B518-14A07-C4 0.235 0.035
318516-14D06-G1 0.541 0.046
318518-14HOE-A2 6 67 0,128
318516-1H05-E9 0.225 0.050

Example 3. Inhibitlon of DIl4 and Notch Interaction

[0086]) The ability of the antipedies 1¢ block Dil4 binding te Notch was evaluated wilh an ELISA-
basad immunoassay. Briefly, Nolch-hFe recombinant proteln was coated on a 96-well plale in
PBS buffar overnight at 4°C at 1 mg/ml, and {he nonspadhc binding sites were klocked with
BSA. This plate was used to measure [ree bictin-Dll4-hFe from antibody titrstion sample
solutions. To make the antibody tilration samples, a eonstani amount of biotin-DI4-hFe a1 25
pM was pre-mixed wilh varied amounts of antihb:ly, either in crude hybridama condilion medium
or as purified antibody prolein, ranging from 0 to ~50 nM in serial dilutions, followed by 2 hr
Incubation al reom lemperaiure 1o allow anlibody-antigen binding to reach equillbrium. The
equilibrated sample soluliens were then transfermad to the Notch-hFc coaled plates for the
measurerent of free biolln-DI4-hFc. Afier 1 hour binding. the plale was washad and bound
biolin-Dli4-hFe was detected using HRP canjugated streplavidin (Poly HRP streplavidin, Pierce
Endogen), and developad using TMB substrate (8D Pharmigen), Dala was analyzed using
GraphPad Prism software and IC values were determined as the amcunt of aniibody required
to achieva 50% reduction of biotin-DI}4-hFz bound lo |he plate-coated Naotch-Fe (Table 3)
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{(*conditioned media).

TABLE 3

Antibody Ca (V]
VAV 2H4-19 0.01
VAW 3AT7-2 0.017
VAW SG101 0.019
VAW 10E48 0032
VAW BATGA1 0.04
VAW SF136 0.059
VAW IF12-B 0.066
VAW 1G6-1 0.086
VAW 1624 0.1
VAW GCE2 0,115
VAV 7894 0.123
VAW 1H2-2 0.154
VAW IH32 G188
VAW 68812 0.255
VAW BG12-10 0.257
VAW FC10-11 0.273
VAV 4H10 8 0,599
VAW 106112 0.931
VAW 3A85 38
VAW EG{-12 10.7
VAW GB112 0.065
15E10* 0.04
22G12 610
1386 KR
2408 0.034
314266-06F12.87 007
318518-01A04-D5 PXE
316516-01A10-DB 0.05
31B51B-01B09-C3 0.03
318576-09619-D4 0.03
318518-01EO7-HZ 147
3851601G04F3 .02
318518-01G05-B5 1.08
318516-02A07-B3 0.03
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31B518-02806-E2 0.09
J1E518-02B0B-F7 A [
318518-02C04-D1 0.60
318516-02F05-D10 0.16
FB51802G03-F2 0.07
318578-02G04-611 108
316516-02G0BF11 NA
318518-03A05-B2 0.67
318518-03C10-F2 D12
318536-03004-B5 0.04
HB516.08007-G11 0.45
318518-03F04-AE 0.01
318518-03F06-A3 002
3{E518-03HO3-F3 017
Ji351B-14A06-E7 0.04
318518-14A07-C4 0.02
318516-14D06-G1 0.14
318518-14HO0B-A2 0.25
318518-1HDB-E9 0.03

[00B7] The ability of seleciad purlied anti-hDIM antibodies to block DIM binding lo Noich wae
alzo evalualed with the ELISA-based immunoassay described above, modified by replacing 25
pM of bistin-Dil4-hFe with 30 pM of biotin-Di4-hFe, and reducing antibody-ardigen incubation
duration from 2 hrs 1o 1 hr. For convenience, antibody 318518-04A10-D8 was renamed
“REGNZz81" {HCVRACVR SEQ 10 NOs:429/437 and higG1 SEQ 1D ND-'.EED]. Derived
anlibodies tested included REGN421 (HCVR/LCVR SEQ ID NO:901/603, higGi SEQ ID
NOD:950); and REGN422 (HCVR/LCVR SEQ ID NO:901/803, with modified higG4 SEQ 1D
ND-952). Results are shown in Table 4.

TABLE 4
Antlbady [Csa {nB1)
REGN281 0.042
REGN421 0.045
REGN422 0.029

[00B8] Ability of antibody 1o neutralize DIM mediated eellular function was also lested in vitro
using DI4 expressing human umbilical vein endothelial cells (HUVEC). Inhibltion of Notch
mediated hHes1 and EphB2 gene expression in HUVEC wilh the derived antbodies was
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mn_nitalréd as follows: low passage HUVEC were cultured in MCDBE-131 media {(Vec
Technologies). One day prior to analysis, HUVEC cells were seeded al a densiiy of 2 x 10°
cells/well in 24-well plates in 1 mi total media voluma. The tast antibedy or other inhibitor was
added direcily to the individuel sample wells in triplicate followad by S-hour culture at 379G, Al
the end of the cutiure period, media was removed and Eotal RNA wes isolated using QIAZOL™
and the RNEASY ™ lipid tissue kit (Qiagen). mRNA level quantification was performed by the
use of PCR and the flucrogenic 5' nuclease assay (TAQMAN® assay, Appied Biosysiems). For
each sample, cDNA was synihesized from 1-2 mg of fotal RNA. cDNA generzled from an
equivaleni amount of starting RNA {typically 25 ng} was lpaded in triplicate on ABI PRISM™
oplical reaction plates. For each' RNA sample a "no RT" conftrol was also run in which no
reverse {ranscriplase was added to allow for subtraclion af any polential genomic DNA
contributions ko the signal. 2x Mastermix {TAQMAN® 2x PCR Mastermix; AB]) was added io
each reaclion 10 a final concentralion of 1x. Addiionally, TAQMAN® probe and primers for ihe
gene of interes were added to each reaclion. Each primer-was used at a final concantration of
800 nM and the probe was added at a final concentration of 200 nM, Human genomic DNA was
used a5 a standard. The aszays were perdormed under standard TAQMAN® conditions on a
ABI 7900HT insirument. Levels of Hest and EphrinB2 were measured and normalized to an
endegenaus control gens {cyg;_lophilin} (Table 5). Probes and pimers: human Hes1 probe {SEQ
ID NO:387); Qligas: hHes1-869F (SEQ 1D NO:388); hHes1-940R (SEQ ID NO:388), human
ephrinB2 probe: hEphB2-7737 (SEQ 1D NC:390); Olinos: REphB2-752F {SEQ 1D NO:391)
hEphB2-812R {SEQ ID NO:392); humnan cyclophilin: prahe: hCyclophilin-343T (SEQ 1D
N(:393), Oligos: hCyclophilin-323F (SEQ ID NO:394); hGyclophilin-389R (SEQ ID NO:385).

TABLE 5

Antibody EphrinB2 Expression ICg (nM) Hes1 Expression |Cg (nM)
22312 0.379 0.381
13E10 255 4.49
VAW 347-2 0.409 ) 0533
314266-06F12-B7 0.23% 0.405
318518-01A10-08 D.205 0.329
318518-01G04-F3 D.0g8 0.172
2185168-01HO8-ED 0413 0.548
318518-02A07-B3 0.338 0.128
318518-03F04-A6 D158 D.115
. 3i8518-03F05-A2 0.304 0692
318518-014A07-C4 0.175 0.312
3185168-014D08-G1 0.510 0.568
hDI-hFc 0.843 0.974
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[0089) HUWEC Proliferation Assay. The ability of antibody 1o block Dil4 mediated grnwlll'l
inhibiion of Human umbilical vein endothelial cells (HUVEC) cafls was lesled in an in vifro cell
proliferation assay. Low passage HUVEC cells were obtained and cultured in MCDB-131 media
{Vec Technologies). One day prior to analysis 12-well {issue culture plates were coated with
hDIK¥-hFc in PBS al 4*C ovemight (0.2 pg/ml; 0.5 ml PBS/well), Plales were washed 1x with
PAS and HUVEC cells were seeded at a density of 4x10° cellsiwell in 1.0 ml total media volume.
_ Immediately Tollowing addition of cells anfi-hDIl4 antibodies were added in 0.5 ml total velume
over a range of congenirations to generate an inhibition curve, Celts were grown for 96-hours at
a7°C. Cell number was quantiteted using the CCK-8 reagent {Dojindo). All assays were un in
iplicate. (Table 6, NB, not blocking).

TABLE &
Antibody ICx (M)

15E10 0.284
VAWSE11-2 1.868

VAWBDS-12 NB

1385 5

VAW2H4-18 NB
VAWIAT-2 0198
YAWBA10-14 0214
22512 - 0.884
318518-06F12-8B7 2 067
318518-01A10-D4 0.095
31851B-016G04-F3 0.106
3M8518-01HGS-E9 0.188
J18518-02A07-B3 0200
318518-03F04-AB 0.184
31B5158-D3FDG-A3 £.188
318518-014A07-C4 0.159
318518-014D0B-551 a.165

[0090] Nopich-Inducible Luciferase Assay. A bioassay was developed to delermine the ability of
selecled purified antibodies o neutralize Dll4-madialed cellular function i virm using an
engineered HEK293 cell line (ATCC) thal conslitutively expresses human Noich 1 and contains
a Notch-responsive promoler driving luciferase. Inhibition of Notch-inducible ludferase aclivity
was determined es follows: 1 day prior 1o assay, esch well of an opague 95 well lissue culture
plate was coated with 100 pl of sither 1 nM or 1.5 nM hDIl4-hFc in PBS ovemight al 4°C. Cells
were seeded onta the coaled plates al 2 x10° cells/iwell in media. Purifted antibody pratein, in
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serial dilutions starting from 2 nM in cell media, was incubated with the cslls at 37°C for 24 hre.
Luciferase aclivity was delerminad by adding an equal well volutne of STEADY-GLO® Substrale

{Promega} {Table 7).

TABLE 7
Antibody [Cs (pM)
1 nM hDIl4-h¥c 1.5 nM hDIll4-hF¢
REGN281 50.5 8.7
REGN421 544 g87.3
REGN422 83.2 131.1

Example 4. Inhibition of Notch1 Cleavage

{0091] The ability of selected anti-hDIl4 anlibedies to inhibit Notch1 cleavage was tested by
examinafion of lofal cleaved Notch1 protein by SD5-Page/Westemn blotling, Low passage
HUVEC cells were cultured as described above. One day prior lo analysis B-well plates were
coaled with hDll4-hF¢ in PBS st 4*C overnighl (0.2 ug/ml; 1.0 ml PB&/well). Piates were
washed 1x with PBS and HUVEC cells were seeded at 7.5 x10° cellsiwell in 2.0 ml total media
velume. Immediataly following cell séeding, ant-hDi4 anlibody was added to each well at 10nM
final concentralion. Cells were grown for 24 hours at 37°C Following which whole cell exiracts
were prepared and analyzed by SDS-PAGE. Levels of cleaved Nofch1 were determined using
an anfi-cleaved Nateh1 (Val1744) antibody (Cell Signaling} and standard weslern bloHing
techniques. The anti-hDll¢ anlibedies were able to entirely black Lhe Notch1 cleavage induced
by plale coated hDll4-hFc [daia not shown).

Example 5. ADCC and CDC Assays

[009Z] Antibody-dependent call-mediated cyloloxicity {ADCC) induted by two lesi antibodies
(REGN421, REGN422) was assessed using a panal of eight larget el lines with varying hDIli4
expression levels. The eight targel call lines were {1) HUVECS; (2} HUVECs stimulatad with 10
nM VEGF for 24 hours; (3) Colo205; (4) engineerad C6 rat glloma cells expressing eGFP; (5)
enginesred C6 rat glioma cells expressing hDI4; {B) enginaered HT1080 cells expressing
eGFP; (7} engineered HT 1080 cells expressing hDIK; and {8) HT29. Human Dil4 or eGFP was
integrated into the C6 cell ar HT108C genoma through retroviral transfeciion. ‘B efly, cells from
each arget cell line (10,000 celis/well in 50 pl) were first mixed wilh an equal velume of serially
diluled REGN421 or REGN422, resulting in a final anlibedy concentration ranging from 0,169
pM to 10 nM, and incubated for 10 min at room lemperature in a 96-well plate tormat {cenirol =
walls wilhoul antibody). Separaiely, human peripheral bload monoenuclear cells {(PBMCs,
effector cells) were prepared following a conventional Ficoll-Hypaque gradient centrifugation
enrichment procedure. Approximately 300,000 PBMCs were added to each mixture of antibody

and targel cells to give a linal ralie of effector to larget cells of approximately 30:1. The 96-well
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plales were then incubated far 4 h 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 96° Non-Radioaclive Cylotoxiclty Assay system (Promegs). Resulls are shown in
Table 8. REGN4214nduced dose depandent cell lysis was only observed in C6 cells expressing
hDIl4 (col. 5), which exhibiled he highest hDIl4 expression among all cell lines {as determined
By immuneprecipilationWestern blot and flow cytometry). The maximum cell cytotoxicity in the
C6-hDIK cell line ranged from 20% 1o 60%. No REGN421-induced cell lysis was observed in
the remaining eeven targel cell lines. REGN422 did not induce call lysis in any of the target cell

lines.

TABLE B
Ab ’ % Maximum Cytotoxicity
' 2 3 ) 5 G 7 | 8
REGN421 | O b 0 o 26-80
REGNA22 | O D 0 0 0 0 0 o

[0093] Complement-depandent cytatoxicity (CDC) induced by REGN421 was assessed using
the zame panel of ¢ells hes descﬁb&cll above. Briefly, cells from each of the largel cell lines
{50,000 cells/well in 50 pl} were first mixed wilh an equal volume of serially diluted REGN421,
resulting in a final antibady concentralion ranging from 0.163 pM to 10 nM, and incubated for 10
min at room femperature in a 96-well plate farmat. Nermal human sarum, with complement
componenls (Quidel Corp., San Diego, CA) was added lo each well to give a final serum
concantration of 5%, The plates were then incubated et 37°C, 5% CO; for 2 hours followed by
addition of CELLTITER-BLUE® reagent (Promega) (controls = wells withoui antibody and wells
with entibody but no serum). The plates were incubsled ovemnight and cell survival (CDC levels)
assayed. As a positive control, Daudi cells were ireated with rituximab. REGN421 exhibited no
CDC loward any of the target cell lines tested (data nol shown).

Example 6. Epitope Mapplng and Speclficity

[0094] In order to determine epilope binding specificity, a series of seven chirneric DIK proleins
were genereted in which specific human Dii4 domains were subslituled Into a mouse ()"
protein as follaws: #1 contained the human N-lerminal and DSL domains (S27-Q216); #2
conlained human M-lerminal, DSE and EGF-1 domains ($27-N252}; #3 comtained human N-
terminel, DSL, EGF-1 and EGF-2 domains {$27-Q283); #4 conlained human N-lerminsl, D35L,
EGF-1, EGF-2, EGF-3, EGF-4 and EGF-5; #5 contained hurnan N-terminal damain {S27-R172),
#6 cantained human DSL domain (V173-0218); and #7 conlained human EGF-2 domain (E252-
D262). The chimeric proteins were fusad to a mouse lgG2a-Fc fragment and expressed in
CHO-K1 cell. The condilioned media were harvested and protein expression confirmed by

western blol.
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[0085] Binding specificity of tesi anlibodies o hDil4, mDIl, and chimeric proteins #1, #2, £3,
and #4 wera tesled as follows: purilied anlibodies 22512, VAWS3A7-2, and 15E10 were amine
caupled between 5000- 6000 RU on CM5 chip.  Conditioned media from CHO K1 calls
containing the chimeric DI proteins, hOIld-mFe, and mDll4&-mFe were injected eaquentially
followed by surface regeneration over antibody-coupled surfaces. A blank amine couplad
flowcell surface was used as a contro! for nonspecilic binding of the condilioned media. Resulis
are summarized in Table 5. 22G12 bound an epilope between $27-0218 of hDIM; VAW3IAT-2
bound an epilope between Q283-E400 hDIM; and 15E10 bound an epitope between E252-[1282

of hDil4.

TABLE 9
Antibody hDl4-mFc .| mDIll4&mFc Chimeric Proteins
#2 #3 #4
22G%2 + - + + + +
VAWAAT-2 + - - n N ¥
15E10 + - - - T ¥

[0026] Binding spectiicity of purified test mAb to hDIl4, mDil4 and the chimeric proteins
(describad above) was determined (REGNZ79 = 314266-6F 12-B7; REGN287= 318518-1G04-
F3; REGN2BD= 313513-'3 HOB-ES; REGNZBD=31H§1H-2AD?—BE; REGNI06= 31B518-3FD5-A3).
Briefly, each Dl4 protein was captured (70-130 RU) on goat anti-mouse |gG artibody surfaces,
followed by injection of test mAD at a concentration of 100 pg/ml. An antibody ihat bound mDIl4-
mFc wes reed as 3 positive contrel (pasitive conlrol= 6C10). The results (Table 10) show that
REGN273 bound an epitope between $27-0218 of hDIld; REGN287 bound between (283~
E400 of hDIi4; REGN289, REGN290 and REGN306 bound between 527-E4DD of hDlid.

TAGDLE 10

Antibody | hBPll4-mFe | mDll4-mFec Chimeric human-mausa DIl4 Fuslon Protelns
#1 B2 #3 # #6 s | #7
REGNZ273 + - + + + + + - -
REGN287 + - - - - + - - -
REGN269 * - + + + + - + |-
REGNZ90 + - + + + + - + -
REGN306 + - + + + + - + -
Control + + + + + + + + +

(0087] Further epilope binding specificity determinations were conducled as described above
with 1he following purified lest antibodlas; REGN281=318518-1410-D8: REGN305=316516-
3F04-A6; REGN309=318518-14A07-C4; REGN310=318518-14D08-G1; REGN421, and
REGN422. Briefly, each of the DI proteins was caplured (240-470 RU) on goa! anli-mouse
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IgG antlbody surfaces, followed by injection of lest anttbody at a concenlration of 100 ug/mi
{Tabla 11).

TABLE 11

Antibady | hDIll4&-mFe | mDll4-mFe Chlmeric human-mouse Dit4 Fusion Proteins

™ 2 #3 #4 5 #e #7
REGN261 + - + + + + + + N

[ REGN3D5 + - - - - T : - -

REGN308 + - + + + - + + -
REGN310 + - - - + + - + +
REGN421 + - + + + + + + -
REGN422 + - + + + + + + -

[0100] WWestem blat enalysis. Binding specificity of selected antibodies to chimeric, mouse and
human Dil4 was determined by Westam blot. Briefly, hDIl4-mFc (200 ng per Jane), mDli4-mFc
{200 ng per lane), and chimeric proteins #1 - #7 (approximate 150 ng per I:;ne} were subjecled
to elecirophoresis on duplicale SDS-PAGE gels using non-reducing sample buffer. Each gel!
was then Iransferred 10 a PVDF membrane. Elols were firsl exposed fo REGN421 at 0.2 ug/ml
and then 1o HRP-conjugaled anli-higG entibody (Pierce}. Centrol blots were exposed 1o HRP-
conjugaled anti-mFc antibody (Pierce). Results: REGN421 recognized hDll4-mFc and chimeric
prolsins containing the human N-terminal domain (#5), a human DSL domain (#6}, or both #,
22, #3, and ¥4). REGN421 did not recognize a chimeric prolein containing a human EGF-2
domain (#7). .

[0101] Prolease digestion analysts. Binding between REGN281 and hDll4 was further
assessed by protective protease digestion and liquid chromatography/mass spectromelry
{LCIMS) using an HPLC1100 {Agilent) and LCQ Classical lon Trap Mass Spectromaier
{Thermo}. Briefly, a mixture of hDI4 and REGN281, in a maolar retio of 1:5, or hOi4 alone, was
incubialed with protease ovemnight al either 25°C (for GluC protease) or 37°C (for trypsin). Each
of the resuiling proteolylic diges! mixtures was then eubjected to LC/MS. Unigue peplide peake
precent In proteolytic digesis parformed in the absence of REGN281, which either diminished or '
disappeared in proteclylic digests performed in the presence of REGN281, indicale pole ntial
REGN281 binding sites on hDIl4 thal were protected fram protease digestion by ihe binding of
REGN2Z81 to hDil4. These unique peplide peaks were enalyzed by mass speciromelry. The
observed mass, predicted mass, and the N-terminal sequences of the peplides are ehown in
Table 12.

TABLE 12
Peak Observed Pradicted hDIl4 Peptide Protease | Domain
Mass Mass (SEQ ID NO:2}
&1 521 S521.5 Phe37-Glu40 GluC N-terminal
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[T G2 1362.8 13634 Ala121-Glu132 ~ | 'GluC | N-terminal |

T1 758 760.8 Pro49-Argss Trypsin N-ierminal
T2 5871 5B7.2 Tyr168-Argliy2 Trypain N-lerminat
T3 1607 .4 1607 .6 Val173-Arq186 Trypsin D5L

T4 1399 1400.7 Glyd2-Argss Trypsin | N-tarminal
T5 569.2 560.3 Thr56-Arg59 Trypsin | N-lemnina)
7 2615 26134 lla143-Arg166 Trypsin | N-Yerminat
T8 1807.2 1806.9 Ser27-Args41 Trypsin | N-terminal

Example 7. Binding Affinity of Purilled Antibodies to Human and Monkay D14,
[0102] The binding afinilies of selected purified antibodigs to hDI4, M. Facseicufaris DIl4
{miDIi4, SEQ IN NO:956), and M. muwiatta D4 {mmDIl4, SEQ |D NO:957) monomers were
determined using & BIAGORE™ 2000 & 3000. Geat anti-hFe polyclonal antibody reagent
Immobillized on a BIAGORE ™ chip was used to present REGN281, REGNA21, and REGN422.
Varylng concentretlions of each proteins, hDII4 (from 12.5 nM 1o 100 nM), mfDIi4 (from 3.13. nM
to 100 nMg), or mmDIl4 (from 12.5 nM te 100 nh) were used as analyts, and injecied over the
antibody surfaces. Antigen-antlbady binding and dissoclallon of bound complex were monitored
in resl time (Table 13).

TABLE 13

ka (M-15-1) kd (-1} Kp (N}

kD4

mfDil4

mmDll4

hDll4

miDil4

mmDil4

hii4 Dl |mmDil4

REGN281

1.56 x 10°

6.64 x 10°

9 27 x 10°

2 30 x 10™

2.04 x 407

3.05x 107

0.14B

0.307 | 0329

REGN421

163 x10°

728 x 107

p.70 x 10"

217 x10°

2.02x 10"

3.23x 107

0.123

0.278| 0.333

REGN422

164 x 107

B.01 x10*

627 x 107

2.36 x 107~

288 x 10°

3,41 x 107

{144

(.360 | 0.375

[0103] The binding afiinflies of anti-hDIl4 antibodies loward hDIl4 and mmbIii4 dimers were also
determined using a BIACORE™ 2000 and the methed describe above, excepl lhal hDll4 was
replaced with hDll4-mFc (from 3,13 nM to 103 nM], or mmD{%4 with mmDIl4-mFe (from Q.78 nM
te 25 nM) as analyle (Table 14).

TABLE 14
ka (M-1s-1) kd (5-1) Hp {nM)
nDI4-mFe mmDil4- hDi4-mFe | mmDI4-mFg y[ ] [T mmbDIi4-
mFc - mFc mFc
REGN261 [ 3.02x 10° [3.16 x 10° [4.96x10° |484x 107 | 00163 |0.0147
REGN421 |3.43x10° |3.35x10° [4.70x16° |3.80x 707 0.0137 0.013
REGN422 | 346 x10° [4.23x10° [460x107 [4.15x 107 0.0133 0.0098
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Example B. Cross-Reacilvity of Antibedies With hDII1, hDII3, mbil4, 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) profeins was delermined. REGN281, REGN421 and
REGN422 were presenled by a goal anti-human kappa (hK) polycional antibody reagent
{Southemn Biotech} immotilized on a BIACORE™ chip, and either hDIl4-hFc er kDIH-hFc protein
at 100 pg/ml were used as analyle injected over the anlibody surfaces. All three anfi-hDil
antibedies only baund to hDIM-hFc, and did not bind hDI-hFe. -

[0105] An alternative BIACORE™ fermal was used to assess cross-reactivity between anti-
hOIM anlibody and either hDH1-hFe or hDII3-hFe. Briefly, ligands hDll4-hFc, hDIl1-hFc, and
thrIS-hFc‘were each covalently linked to a CM-5 ehip, threugh amine coupling, to an RU range
ol abouil 8,000 lo 10,000. REGNA421, at 300 pg/m!; was injecled over the surface of each chip.
REGN421 bound anly 1o hDI4-hFe; no binding was observed Lo eilther hDII1-hFe or hDII3-hFc.
The same result was obseved lor REGN422 instead of REGN421. ) )

[0106} C;CTETT“-based binding assays were employed to detarmine the binding bebwesn
selecled purified anti-hDIK antibodles and hDIl4-hFe, hDII3-hFe, hDlI1-hFe, mfDll4-mmih, or
mDIK¥-mFc. Briefly, sirepavidin high binding FA biosensors {ForteBio, Ing., Menla Park, CA)
were first incubaled wilh bialin-anti-hi at 5 pgfmd for 10 min at 30°C, to achieve saturalion.
Biotin-an{i-hK-bound biosensors were then incubated with anfibedies REGN281, REGN421 or
REGN422, al 20 pgfml for 10 min at 30°C, to achieve saluration. The antibody-bound
biosensors were then incubatad with either hDll4-hFc or hDII3-hFg, kDI1-hFe, or mbl¢-mFc, at
200 nh, or miDII4-mmh at 100 nM, for 10 min at 30°C. Changes in Lhe ihickness of the
blological layer after each incubation were measured. Human Dild-hF¢ and mfDli4-mmb bound
to anti-hDil4 antibody-bound biosensors, whereas hDil3-hFe, hDll1-hFe, and mOl4-mFe did not
bind ie anti-hDll4 anfibedy-bound biosensars. :

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

[0107] The efiecl of REGN421 on lumcr growth was evaluated on tumors implanied in Severa
Combined Immunedeficiency (SCID} mice expressing a humanized DI protein (SCIDxhDIM).
Briefly, the humanized Dll4 mouse was made by replacing the entire extrace!/ular domaln of the
mouse DI gene wilk the corresponding extracellular region of the human Dil4 gena {Fkb) in
embryonic stern (ES) cells. Homozygous hDIKM mice wera generated and bred into SCID
backgrourkd. Each mouse was then implanted subcutanecusly (5G) with 2.5 x 10° human
HT4080 tumor cells. After the tumors were established in the miee [~ 100-150 mm® 18 days
after impiantafion), mice were measured and trealed wilh hFe, hDIl4-Fc or REGN421. A Lolal of
7 mice were divided into three groups. The firsl group {n=3) was treated subcutansqusly wilh
hFc at 25 mafkg; the second group {n=1) was ireated with hDIl4-Fc at 25 mgfkyg. and 1he third
group (n=3} was trealed wilh REGN42{ at 10 mg/kg. The trealments were repaated every 48

hours slarling al day 16. fn viva lumor measuremeants wera oblained three days befora the
32



inifial treatment (day 15), on the same day of each treatment {days 18, 20, and 22), and an day
25. Tumor size was calculaled using the formula I x w'2. Results are shown in Table 15. On
day 25, mice were authanized and each tumor was removed and measured sx vivo and
calculated (length x width x deplh) {Tabla 18).

[0104] In addition, & group of SCID mice axpraesing endogenous mDil4 (n=2) was implanied
with tumar cells and trealed with hDII4-Fc (25 mgfkg) following Lhe same dosing schedule.

TABLE 16
Mouse | Treaiment Tumor Size (mm’)

Day 16 | Day 18 Day 20 Day 22 Day 25

SCID hCil4-hFe | 162.0 232.8 320.0 336.0 253.1

SCID hDll4-kFe 225 117.0 117.0 -1 08,0 GB.B

SCIDxhDI4 | hDI4-hFe 2880 3200 352.0 4460 3200

SCIDxRDNA hFc 162.0 288.0 20,0 a200.0 550.0
[ SCIDxhDI4 hFc 162.0 220 5 352.0 662:0 661.5
SCIDxhDN4 hFe 93.8 135.0 1796 3520 726.0
SCIDxhDI4 | REGMN421 144.0 245.0 220.0 162.0 144.0
SCIDxhDIl4 | REGN421 875 162.0 153.0 . 225.0 135.0
SCIDxhDIM4 | REGN421 | 1440 196.0 272.0 162.0 152.5

TABLE 16
Mouse Treatment Tumor Size {mm™)

Scih hDI4-hFc J0B.0

SCID hDI4-hFE 106.0
SCIDxhDIl4 | hDI4-hFe 480.0
SCIDxhDI4 hFc 924 0
SCIDxhDII4 hFc 1020.0
SCIDxhDIA hFe 78920
SCIDxhDN4 | REGN421 168.0
SCIbxhD4 | REGN421 840
SCIDxhDIl4 | REGN321 . 1880




SEQUENCE LISTING
=<110> Regeneran Phamaceulicals, Inc.
<120 Human Antibadies lo Human Delta Like Ligand 4
=130> 6040A-WO

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

<150 60/B74, 522
=151 20056-12-14

<150> GO/B16,415
<151=> 2007-05-07

<150= 60/9B5,323
=1561> 2007-11-05

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

=210= 1

=211= 2058

<212 DNA

213> Homo sapiens

<400 1

atqgcggeaq cgteceggag cgeclelgac laggeactac Igelgetggt ggeacttigg 60
cagcagcgcog cagosgqote cggegletic cagelgoage lgcagoagh catcaacgag 120
cgcggeglac lggocaglgy geggccttae gageccgget gecogactt ctecgegtes 180
tgccttaage acticcagge gglogleteg cocggaccet goaccifeng gacegtcles 240
acgoopgtat tgggcaceaa cloctlcget glecgggaey acaglagegg cggggagege 200
aaccelclce aactgecctt caattteace tggeeggyla cottolegel catcategaa 360
gcliggeacg coccaggaga cgacelgegq ccagaggect \gocaccaga tgeacteate 420
agcazgalcg coalccaggg clecotaget gigogteana aclggtiatt ggalgageaa 480
accagecaces lcacaagget gogelactol tacegggica tetgeaqlga caactactal 540
ggagacaact gotccogect glgcaagaag cgeaalgace aclleggeca cialglglge £00
cagccagalg goaactgte ctocetgece ggtigoacly gggaatatly cocaacagect 560
atctglettl cgagcelglea \gaacagaal ggelactgea geaagecage agaglgeclc 720
lgccgeccag gelgacagag cooggelglgh aacgaatgea teccecacaa tggcigloge 780
cacggcacct gecagcoactes clggcaalat actiglgaly agggetgagg aggeclgltt 840
Igtgaccaag alclcaasta ctgcacccac cacleoocal gcazgaalgg ggcaacglge 800
tecaacanlg gacagegaag clasacetye acclgtegee caggelacac lgglolgoac 960
lglgagetgg agetcagega glgtgacage ascccetgle gcaatggaga cagclgtaag 1020
gaccaggagg atggctacca ctgeclglgt cclecgggel aclalggect geattgtgaa 1080
cacagcacc! lgagelgoge cgactcccoe lgcticaalg ggggcleclg cegagagegs 1140
aaccaggggg ceaactalge Hytgaalgt coccocaact lcaccggele caaclgogag 1200
aagaaaglgg acaggtgcac cagoaaccee lgtgecaacy ggggacaglg celgaaccga 1260
gglccaagce goatgtgocy ctgecgiect ggaltcacga geacclactg lgaactecac 1320
gtcageoacl glgcecglaa cooitgegee cacgglagea citgecalga colggagaal 1380
gggcteatgt geacctgece lgecggetic lelggecgac getglgagat gegaacalee 1440
alcgaigect glgectegag tecclgetic aacagggoca celgetacac cgaccletee 1500
acagacacct tglgtgeaa clgeccttat ggcttiglgn geanccgelg cgaglhteeee 1560
qlgggetigc cgoocagelt ceoctggglg goegtetege tggglgtgag gelggeaglg 1620
ctgclgglac tgelgggeat ggtogeaglg gctglacgge agalgegget tegacggeeg 1680
gacgacggea goagggaage catgaacaac tiglcggact tecagaagga caacctgatt 1740
cetgecaceo agetlasaaa cacaaaccay aagaagyage iggaaglgga clglggecty 1800
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gacaagtcca aclglggcaa acagcazaac cacacatlgg aclataatet guocecaggy 1660
cccclggage gggggaceat gecaggaaag ticeocoaca gigacaagaq ctlaggagag 1520
aaggcgecac tgeggttaca caglgaaaag cecagagigle ggatateage gatatgetes 1980
cocagggact coatglacca glelglglgt Hoataleag aggagaggsa lgaalglghe 2040
atigceacgo agglataa 2058

=210= 2

=<211> 685

=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 Leu
20 25 30
Gin Leu Gin Glu Phe lle Asn Glu Arg Gly Val Leu Ala Ser Gly Arg
35 40 45
Fro Cys Glu Pro Gly Cys Arg Thr Phe Phe Arg Val Cys Leu Lys His
50 &0
Pha Gln Alz Val ‘u’al Ser Pro Gly Pro Cys Thr Phe Gly Thr Val Ser
65 70 75
Thr Pro Val Leu Gly Thr Asn Ser Phe Ala \.fal Arg Asp Asp Ser Ser
a5 80 85
Gly Gly Gly Arg Asn Pra Leu Gin Leu Pra Phe Asn Phe Thr Trp Pro
100 105 110
Gly Thr Phe Ser Leu lle lle Glu Ala Trp His Ala Pro Gly Asp Asp
115 120 125
Leu Arg Fro Glu Ala Leu Pro Pra Asp Ala Leu Iz Ser Lys liz Ala
130 135 140
lle Gin Gly Ser Leu Ala Val Gly GIn Asn 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
180 185 150
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 215 220
Gly Cys His Glu Gin 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 Glu Cys lle Pro Hig
245 250 255
Asn Gly Cys Arg His Gly Thr Cys Ser Thr Pra Trp Gin Cys Thr Cys
260 265 270
Asp Glu Gly Trp Gly Gly Leu Phe Cys Asp GIn Asp Leu Asn Tyr Cys
275 280 285
Thr His His Ser Pro Cys Lys Asn Gly Ala Thr Cys Ser Asn Ser Gly
290 295 300
GIn Arg Ser Tyr Thr Cys Thr Cys Arg Pro GI}.P T}fr Thr Gly Val Asp
305 310 315
Cys Glu Leu Glu Leu Ser Glu Cys Asp Ser Asn Pro Cys Arg Asn Gly

325 330 35
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
355 360 365
Ser Pro Cys Phe Asn Gly Gly Ser Cys Arg Glu Arg Asn Gin Gly Ala
370 375 380

Asn Tyr Ala Cys Glu Cys Pro Pro Asn Phe Thr Gly Ser Asn Cys Glu

35



385 390 395 400
Lys Lys Val Asp Arg Gys Thr Ser Asn Fro Cys Ala Asn Gly Gly Gin
405 410 415
Cys Leu Asn Arg Gly Pro Ser Arg Met 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
450 455 460
Thr Cys Pro Ala Gly Phe Ser Gly Arg Arg C'_.rs Glu Wal Arg Thr Ser
465 470 475
lle Asp Ala Cys Ala Ser Ser Pro Cys Phe .ﬂ.sn Arg Ala Thr Cys Tyr
435 490 485
Thr Asp Leu Ser Thr Asp Thr Phe Val Cys Asn Cys Pra Tyr Gly Phe
500 505 510
Wal Gly Ser Arg Cys Glu Phe Pro Val Gly Leu Pro 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 Gly Mel Val Ala Val Ala Val Arg Gin Leu Arg Leu Arg Arg Pro
45 550 555 560
Asp Asp Gly Ser Arg Glu Ala Met Asn Asn Leu Ser Asp Phe Gin Lys
565 LT 575
Asp Asn Leu lle Pro Ala &la GIn Leu Lys Asn Thr Asn Gin Lys Lys
580 585 590
=l Leu Elu Val Asp Cys Gly Leu Asp Lys Ser Asn Cys Gly Lys Gin
585 &0 605
Gin Asn His Thr Lau Asp Tyr Asn Leu Ala Pro Gly Pro Leu Gly Arg
610 615 620
Gly Thr Mel Pro Gty Lys Phe Pro His Ser Asp Lys Ser Leu Gly Glu

625 630 635 g40
Lys Ala Pro Leu Arg Leu His Ser Glu Lys Pro Glu Cys Arg lle Ser
645 o0 635
Ala lle Cys Ser Pro Arg Asp Ser Met Tyr Gin Ser Val Cys Leu e
560 665 670
Ser Glu Glu Arg Asn Glu Cys Val lle Ala Thr Glu Val
675 680 585
<210= 3
211> 358
212> DNA

<213= Artificial Sequence

=220
<223= Synlhelic

<400 3

gagglgocaac lgglgyagic lgguagagge ttggtccage cigggooglc colgagactc 60
teciglgeag coletggatl cacctiagl acctallgoa tgaactgggt cegecaggel 120
ccagggaagg gaclggaglg gglggecaac alasaccaag atggaaglga gaaalactat 120
glggaciclg lgaagggeey aatcaccale lccagagaca acgocaagas cleaclgtat 240
clgcazalga acagcclgag aglegaggac acggetgtal allaclglge gagazaalgg 300
aacaactgga acccggagga gasctggogo cagggaaces lggteacegt clecleag 358

210> 4

=211= 119

<212= PRT

<213> Artificial Sequence

=220=

e



=223 Synthelic

<AQ0> 4
Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Va! Gin Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Sear Thr Tyr
20 25 30
Trp Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Asn lle Asn Gin Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser \al
50 55 60
Lys Gly Arg lle Thr lle Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80
Leu Gin Met Asn Ser Leu Arg Val Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85
Ala Arg Lys Trp Asn Asn Trp Asn Pro Glu Glu Asn Trp Gly Gin Gly
100 105 10
Thr Leu Val Thr Val Ser Ser
113

<210= 5

<211= 24

=212= DNA

=213> Artificial Sequence

220>
<223= Synlhetic

400> 5
ggattcacst Haglaccla Hag 24

=210=> G

=211= 8

<212 PRT

<213 Artificial Sequence

220>
223> Synthehc

<400> 6
Gly Phe Thr Phe Ser Thr Tyr Trp
i ]

<2107

=211= 24

213> DMNA

=213> Arlificial Sequence

<220
=223> Synthetic

=400 ¢
atzaaccaag atggaagtga gaza 24

210> 8

211> 8

«212> PRT

=213> Artificial Sequence

37



<220
223> Synthelic

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

<210=9

<211> 36

212> ONA

<213 Artificial Sequence

<220=
<223> Synthelic

<400 9
gcgagazaal ggaacaacty gaacccggag gagaac 36

210> 10

<211> 12

<212 PRT

<213> Arlifictal Sequence

<220
=<223> Synthelic

<400> 10
Ala Arg Lys Trp Asn Asn Trp Asn Pro Glu Glu Asn
1 5 10

=210> 11

=211= 337

<212= DNA

=213> Arificial Sequence

220>
=223 Synlhelic

=400=> 11

gatatlgtga tgacteagte tecaclelee chgeoeglea coectggaga geeggeclec 60
alctccigea gatctaglea gagectectg calaalaglg galacaactt tttggalign 120
lacctgecaga agecagggea glelecacaa clectgalel attlgegttic taaleggace 120
tccgggates ctgacagglt caglggeagl ggalcaggea cagatitlac aclgaagale 240
agaagagtgg aggetgagga lotigggai tatiaclgea tgeaagetet acacactcol 300

tacactittg gccaggggac caaggtygag alcaaac 337
210> 12

<211= 112

212> PRT

<213> Arificial Sequence

<220~

=223> Syninetic

<A00> 12

Asp lle Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 i5

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

20 25 30

28



Ser Gly Tyr Asn Phe Leu Asp Trp Tyr Leu Gin Lys Pro Gly Gin Ser
35 10 45
Pro Gin Leu Leu lle Tyr Leu Arg Ser Asn Arg Ala Ser Gly Val Pro
a0 55 &0
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle
65 70 75 80
Arg Arg Val Glu Ala Glu Asp Val Gly lle Tyr Tyr Cys Met Gin Ala
85 o0 45

Leu His Thr Pro Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
100 105 110

<210> 13

<211 33

=212= DNA

<213> Artihcial Sequence

<220=
<223= Synlhelic

=400> 13
cagagcclce |gcataalag lggatacaac Lt 33

=210= 14

<211= 11

<212>PRT

=213~ Artificial Sequence

=220
=223 Synlhetic

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

210= 15

=211= 8

<212= ONA

<213= Artificial Sequence

<220
=223 Synlhetic

<400> 15
Ugcgticl o)

=210> 16

=211= 13

<212> PRT

<213 Arlilicial Sequence

230=
=223> Synthetic

<A 16

Leu Arg Ser
1

<210= 17

*9

TE



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

<220>
=223> Synlhelic

=400= 17
algcaagele lacacacloe tacact 27

<210= 18

=211= 18

©212> PRT

<213= Artificial Sequence

= 220>
<223> Synlhelic

<400> 18
Mel Gln Ala Leu His Thr Pro Tyr Thr
1 5

=Z210= 19

=<211= 376

=212= ONA

=213> Arificial Sequence

=220=
223> Synthefic

=400= 19

gaggtgcage tggtggagle \ggaggagge Hgglecage ctggggagte celgagacts 60
leelgiglag cololggat cacaitlagl agetatigga tgacctgont cegecagget 120
ccagggaaga gactgganty gglggecaac ataaaacaayg alggaaglga gasalaclat 180
glggacictg lgaagggeey attcacogle lccagagaca acgocaagaa cicaglglat 240
ctgcaaalga geagecigag agecgaggac acgaclgtgl allactglge gagagalkgg 300
mactalggec cecgatiacla claclaccac gglttggacg tr:tggggcca agggaccacg 380
glcaccglcl cchoag

<210 20

<211= 125

<212= PRT

=213= Arlificial Sequence

<220=
=223> Synlhelic

<400> 20

G1Iu Val GrnsLeu Val Glu Ser Gly Gly Gly Leu Val Gin Pra Gly Gly
10 15

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

20 25 30
Trp Mel Thr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Asn lle Lys GIn Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val
30 55 G0

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

65 70 75 80

Leu Gin M:é Ser Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
80 95

4o



Ala Arg Asp Trp Asn Tyr Gly Pra Asp Tyr Tyr Tyr Tyr His Gly Leu

100 103 i10
Asp Val Trp Gly Gin Gly Tor Thr Val Thr Val Ser Ser
115 120 125

=210=> 21

211> 24

«212> DNA

<213> Artificial Sequence

=220
<223 Synthelic

=400= 21
ggattcacel ttaglagcla itgg 24

=210= 22

<211=8

<212=> PRT

=213= Arlificial Sequence

<220
<223~ Synlhetic

<4(10= 22
Gly Phe Thr Phe Ser SerTyr Trp
1 5

«210= 23

<211> 24

=212= DNA

=213= Arificial Sequence

<220
223> Synlhelic

<A00= 23
alzaaacazag alggaaglga gaaz 24

«210% 24

<211> B

<212= PRT

213> Artificial Sequence

=220~
<223= Synthelic

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

<210= 25

<211= 54

<212> DNA

<213 Arlificial Sequence

=220>
<223> Synlhelic
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<400 25
gcoagagatl ggaactatgg coccgatlac taclaclaco 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= Adilicial Sequence

=220>
223> Synthelic

=400= 27

gacetecaga lgacccaole lecgleclos cigletglat clgtaggaga cagagicace B0
alcactigos gggeaagtca ggocatiaga aalgattag gelgglttea goagaaacca 120
gagasagoee claagegeet gatetalgel gealccagh goaaaglgg ggleccaltea 180
aggtlcageg gcaglggalc lgggacagas ticackelca caalcagoag colgotgect 240
gaagatttty caachiatta clglclacag cataatacit acceglacac tittggocag 300

gggaccaage tgganalcaa ac 322

=210~ 2§

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 5 10 15

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

20 25 20

Leu Gly Trp Phe 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 60
Ser Gly Ser Gly Thr Giu Phe Thr Leu Thr [le Ser Ser Leu Leu Pro
65 70 75 g0
G Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Asn Thr Tyr Pro Tyr
85 90 g5

Thr Phe Gly GIn Gly Thr Lys Leu Glu lle Lys
100 105

=210=> 29



<211= 18
<212> DNA
=213= Arificial Sequence

=32 >
<223> Synthelic

=400 29
cagggcatia gaaalgal

=210 30

<211= 6

=212> PRT

<213~ Artificial Sequence

=220
<223 Synthelic

=400 3D
Gin Gly lle Arg Asn Asp
1 5

=210 31

<211= 9

<212= ONA

<213= Artificial Sequence

=220=
=223= Synlhelic

<400 31
gcigcalce

=210= 32

211> 3

<312> PRT

=<213= Artificial Sequence

<220
<223~ Synthetic

«400= 32
Ala Ala Ser
1

=210= 33

“21= 27

2212 DA

<213= Arbificial Seguence

220>
<223> Synthetic

<400 23
ctacageata alacllacce gtacact

<210 34
<211=9
<212> PRT

18

27
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213> Arlificial Sequence

=220
=223> Synthelic

<400> 34
Leu GIn His Asn Thr Tyr Pro Tyr Thr
1 5

210> 35

<211> 261

<212> DNA

<213> Arilicial Sequence

<220~
=223> Synthelic

=400 35

caggggetagt lgglggaole tggoggagge glgatccage clgggaggte celgagacle 60
\cclglgaan calclggall cagtitcaga agllatggea lacaclgggl cegeeaggoet 120
ccaggcaggg gaclggaglg gatggeagit atitggtacg atggcaglaa gacataclat 180
acagagtceyg tgacgggeeg altcaccalc lecagagaca aftecaagaa cacgelatal 240
chgcasatga acageclgag agecgaggac acggelght atlactglge gageggttit 300
teaglocctg coacgatect gacaaclgg ggecagogaa ceclaglele cglotectea 380
g 3581

=210= 36

211> 120

212> PRT

=213> Arificial Sequence

Eardelyi
323> Synlhelic

<400> 36
Gin Gly GIn Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Glu Ala Ser Gly Fhe Ser Phe Arg Ser Tyt
20 25 an
Gly Met His Trp Val Arg Gin Ala Pro Gly Arg Gly Leu Glu Trp Met
a5 40 45
Ala Wal lle Trp Tyr Asp Gly Ser Lys Thr Tyr Tyr Thr Glu Ser Val
50 g5 60
Thr Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 a0
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 Fro Ala Thr lle Leu Asp Asn Trp Gly Gin

100 109 110
Gly Thr Leu Mal Ser Val Ser Ser

115 120

<210 37
<211> 24
=312> DNA

<213~ Arificial Sequence

=220
<223> Synlhelic

4y



=400= 37
ggattcagtt tcagaagtia tgge

<210 38

<211= 43

<212= PRT

<213= Artificial Sequence

220>
<223> Synihetic

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

=210= 39

=211 24

<212> DNA

«213> Arilicial Sequence

<A M-
<223> Synlhelic

<4(0= 39
attigglacg alggczgliaa gaca

=210= 40

<211= 3§

<212> PRT

213> Arificial Sequence

<220
<223> Bynthetic

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

<210> 41

=371= 39

212> DNA

<2 13> Arlificial Sequence

<220=
223> Synthelic

=400> 41
gcgagoggit ticaglgoe 1gccacnate cligacaac

<210= 42

<211= 13

=213= PRT

<212> Arificial Segquence

=220
<225 Synlhetic

=400=- 42

24

24

39

45



Ala Ser Gly Phe Ser Val Pro Ala Thr lie Leu Asp Asn
1 B 10

<210= 43

211> 322

<212 ONA

=213> Artificial Sequence

=220
<223= Synthelic

=A00= 43

gacalccaga tgacceaglo lecatcctee cigtetgeal ctglaggaga cagagleace 60
alcactigee gggeaaglca gggeattaga aalgattlag getggtlica gcagaaacca 120
gggasagecc claacegect galctalgga gealecagit lggeaggtgg ggteccalca 180
aggticageg geaptggate tgggacagat ticactelca caatcageag celgeageca 240
gaagalittg caacttatia ctglclacag calaaticlt acceglogac gticggecaa 300

gggaccaagq tggaaalcaa ac 322

=210= 44

211> 107

«212> PRT

=213 Arlilicial Sequence

<220

<323> Synlhetic

=400= 44

Asp Ile Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

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

20 25 30

Leu Gly Trp Phe Gin Gin Lys Pro Gly Lys Ala Pro Asn Arg Leu lle

35 410 45

Tyr Gly Ala Ser Ser Leu Glu Gly Gly Val Pro Ser Arg Phe Ser Gly
L 55 a0

Ser Gly Ser Gly Thr Asp Phe Thr Lew Thr e Ser Ser Leu Gin Pro
65 70 75 80

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

a5 a0 85
Thr Phe Gly Gin Gly Thr Lys Val Glu [le Lys
100 105

<210~ 44

=211=18

<212> DNA

«<2'13> Artificial Sequence

=220=
2233 Synlhetic

<400 45
cagggcatta gaaatgat 18

<210> 46

=211>6

=212= PRT

<213> priificial Sequence

4



<22
223> Synlhelic

=400 46
GIn Gly lle Arg Asn Asp
1 5

<210= 47

=211= 9

<212> DNA

«213> Artificial Sequence

=220>
=223 Synlhelic

=400= 47
ggagcalce

=210> 43

=211> 3

212> PRT

=213 Artificial Sequence

=220
=32 3> Synthelic

<400> 48
Gly Ala Ser
1

<210= 49

<211= 27

<212> DNA

213> Arificial Sequence

<220
=230 Synlhelic

<400 49
clacageala aticiacee glggaco

<210 50

«211= 9

=212= PRT

213> Artificial Sequence

=220
<223= Synlhetic

<400> 50

Lew Gin His Asn Ser Tyr Pro Tep Thr

1 5

=210= 51

21> A67

<212> DNA

<213> Artificizl Sequence

27
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<220=
223> Synlhelic

=<400= 51

cagglgcage lggiggaglc lggaggagge gtagtccage ctgggagglc colgagacts 60
tcetgtgeag cgtelggatt caceticagl agelalggea tgeactgggl cegecaggcot 120
ccaggeasgg ggctggagtg aglggcaghl alatgglalg alggaastas taaataclal 180
atagactccqg \gaagggecg atlcaccate tocagagaca aticcaagaa cacgelgtat 240
cigcaaalga acageclgag agecgaggac acggolglgt attactatge gagagacegt 300
ggalalaglg golacgaggg atacttegat cletggggee glageacost ggteactyle 360
tecteag 67

210> 52

=2117> 122

<212= PRT

=213 Arbficial Sequence

<220

<223 Synthehc

<400 52

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 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

35 40 45

Ala Val lle Trp Tyr Asp Gly Asn Asn Lys Tyr Tyr lle Asp Ser Val
a0 85 60

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

65

70 75 a0
Leu Gin Mel Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
as 80 a5

Ala 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

1% 120
=210= 33
=211= 24
<212> DNA
<213= Adificial Sequence
<220
«<223» Synlhelic
=400= 53
ggaftcacct lcagtagcta lgge 24
210> 54
<211>= 8
<212 PRT
=213> Arificial Sequence
<320>
=223= Synihetic
<400 54
Gly Phe Thr Phe Ser Ser Tyr Gly
1 5

48



<210= 55

<211= 24

212> DNA

=213= Arificial Sequence

Erdr e
«223> Synthetic

<400=> 55
atatgglatg atggaaalaa lzaa 24

<210> 56

<211= 8

<212> PRT

=213> Artificial Sequence

220>
=223 Synlhetic

=400> 56
lle Trp Tyr Asp Gly Asn Asn Lys
1 5

<210= &7

=211= 45

<212 DMNA

<213> Arlilicial Sequence

=220>
<223> Synthelic

<400 57
dcgagagace glggatalag tggclacgag goataciteg alete 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

<213= Arificial Sequence

2220
=223> Synthetic

=400= 58

gacategtga lgaceeagle locagacle ctogetglat cletgggega gagggocacs E0
ctcaacigla aglecageoa gaglgtitta tacagctcca acaalaagaa clacliaget 120

1



tggtaccage agaaaccagg acageeloet aagetgetea tilaclgage alelaccegg 180
gaalcegggg lecctgaceg alicagigge agoggotclg ggacagattt cacteteace 240
alcagcagece lgeaggelga agakgtggea gtilaitict glcageaata Halactact 300

tngacglicg gocaagogac caagglagaa alcazac 337
<210= 60
211> 112
=212> PRT
=213> Arlificial Sequence
e 2A0=
223> Synhelic
<A00> 60
Asp lle Val 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 Gin Ser Val Leu Tyr Ser
20 25 30
Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gln
35 40 45

Fro Pro Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

Fro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

63 Fis! 75 &0

lle Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr Phe Cys Gin GIn

85 a0 g5

Ty Tyr Thr Thr Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys

100 105 10

=210= &1

<211= 36

=212= NA

<213> Artificial Sequence

<220=
=223= Synthelic

<400 61
cagaglgit talacagelc caacaataag aactac 36

=210=> 62

<211= 12

<212> FRT

<213 Arificial Sequence

=220=
<223> Synlhelic

400> 62
GIn Ser Wal Leu Tyr Ser Ser Asn Asn Lys Asn Tyr
1 5 10

<210> &3

«211> 8

=212> ONA

<213> Arificial Sequence

220=
<223> Synlhelic

50



<400 &3
tgggcalct 9

=210= 64

=211= 3

=312= PRT

<213= Artificial Sequence

<220
<223> Synlhelic

<400> 64
Trp Ala Ser
,1

210> 65

=211 24

=212> DNA

<213= Artificial Sequence

<220
<223> Synlhetic

<400> 65
cagcaatatt atactactty gacy 24

210> 656

211> 3

«<212> PRT

<213= Artificial Sequence

<220=
=223= Synthelic

<400 GG
Gln GIn Tyr Tyr Thr Thr Trp Thr
1 5

=210= 67

=211 385

212> DNA

213> Arlificial Sequence

<220
<223 Synthetic

<400 B

cagglgeagl lggiggaglc lgggggagac giggtccage ctgggagale cetgagacts 60
teclatgeag colelgeale cacclicagt aggealggea tgeactgggt cogecaggel 120
ccaggeaagq gaclagaglg aglggeagtt atateataly alggasalaa lzaataciat 180
gtagacteeg tgaagggees aticaccale toccagagacs altccasgaa cacgetglat 240
ctgcaaalga atagoctgag aactgacgac acggelglgt attattgite gaasgagta 300
gtagglatta ctggaaacct ggtetaclac 1actaclacg gaalggacgt clggggecaa 350
gggaccacgg leaccglolc clcag 385

=210> 68
<211=128
<212 PRT

5



<213= Arlificial Sequence

<220
<223> Synlhetic
<400 68
Gin Val GIn Leu Val Glu Sar 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 Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Val lle Ser Tyr Asp Gly Asn Asn Lys Tyr Tyr Val Asp Ser Val
50 55 60

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

65 T 75 a0

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 Leu Val Tyr Tyr Tyr Tyr
100 105 110

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

115 120 125

=210 69

<217=24

=212= DNA

=213= Arulicial Sequence

220
«<223> Synthelic

<400= 0%
gcalecacot teagtaggea fgac 24

<210= 70

=211=8

212> PRT

213> Arilicial Sequence

=220=
<223> Synlhetic

=400> 70
Ala Ser Thr Phe Ser Arg His Gly
1 5

=210= 71

=217 24

«212> ONA

<213= Artificial Sequence

<220=
=223= Synihelic

=400 71
atatcalatg atggaaalaa laaa 24

=210= 72
211> 8



<212> PRT
=213 Arlilicial Sequence

<220
223> Synthetic

<400 72
lle Ser Tyr Asp Gly Asn Asn Lys
1 5

<210 73

=211 83

<212= DNA

«213> Arliflicial Sequence

=220
223> Synthelic

=400 F3

lcgaaagagl taglagglal taclggaaac ctggtetact aclactacla cggaalggac 60
glc 63

=210= ¥4

<211= 21

=212 PRT

<2 13> Artihcial Sequence

=220=
<223> Synthetic

400> 74
Ser Lys Glu Leu Val Gly [le Thr Gly Asn Leu Val Tyr Tyr Tyr Tyr
1 5 10 15
Tyr Gly Mel Asp Val
20

=210 75

211> 325

<212> DNA

<213> Anlificial Sequence

=220
«223> Synlhetic

=400> 75

gaaatiglgl lgacgcagtc lccaggeace cigleltigl clecagggna asgagocace 60
cleleclgea gggecaglca gactattaac agcageiact laggetggla ceagcagaaa 120
cctgaccagg cteceagact cotcalclat gglgeateca acaggyeesac kggealcoea 180
gacagttica gtggcaglgg giclgggaca gachtcacle tcaccatcag cagactggag 240
cclgzagalt tigeaglgla Nactgtcaa caltalzaca aclcacctta cacttligge 300
caggggacca agetggagat caaac 325

«210= 76

<2114> 108

=212= PRT

=213> Arificial Sequence

<220
=223> Synlhetic
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<400= 75
Glu le Val Leu Thr GIn 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 Thr |le Asn Ser Ser
20 29 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 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
65 70 75 a0
Pro Glu Asp Phe Ala Val Tyr Tyr Cys GIn His Tyr Asn Asn Ser Pro
BS 20 95
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
cagactatta acagcagota © 21

=210=7A

=211=7

<212 FRT

<213> Artificial Sequence

220>
=223> Synthelic

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

=210= 79

211> 4

=212> DNA

<213= Arlificial Sequence

=220
<223> Synthelic

<400= 79
ggtgcatece ’ g

«210= B0

211> 3

<212> PRT

=213> Artificial Sequence

=220
<223= Synlhelic
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<400> B0
Gly Ala Ser
1

=210= 81

<Z211= 27

=212= DNA

213> Artilicial Sequence

<220
=223> Synthelic

=400> A1
caacatiata acaaclcace lfacact 27

<270> §2

2119

=212= PRT

=213> Arlilicial Sequence

<220
<223> Synthelic

=400= 82
GIn His Tyr Asn Asn Ser Pro Tyr Thr
1 5

<210= 83

<211= 361

=212>= DNA

<213= Artificial Sequance

=220=
=223> Synlhetic

=400=> B3

cagglgcage tgeaggagte gggeccagga cigglgaage clicacagac celgleccte B0
acctgeacty tetetgglog clecalaage agtogtaglt actactggag clggalcoge 120
cactaccean goaagggocl ggaglggalt ggctacyles allacaglgg gaacacccac 180
lacaalacgl cocicaagag gegacttace ataleaalag acacgletaa gagecaalle 240
lecclggatc tgagetelgt gactgecgeg gacacggeeg lgtattacty tyegagagoc 300
soocylggat aceattactt lgectaclgg goocagagaa coclggleac cgloleclea 360

g 361

=210= B4

=211> 120

<212 PRT

=213> Arlilicial Seguence

=220
<223= Synthetic

=400~ 84
?In Wal G]nsLeu GlIn 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 |le Ser Sar Gly
20 25 30
Gly Tyr Tyr Trp Ser Trp lle Arg His Tyr Pro Gly Lys Gly Leu Glu
35 40 45

55



T lle Gly Tyr Val His Tyr Ser Gly Asn Thr His Tyr Asn Thr Ser
a0 55 60
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
iao 105 110
Gly Thr Leu Val Thr Val Ser Ser
115 120

=210> 85

<211> 30

<212 ONA

213> Arificial Sequeance

<220
223> Synthelis

=400 85
gatggeleca taageagtgg tggtiaclac 30

<210=> 86

<211=10

=M2= PRT

<213> Artificial Sequence

<220
=223= Synthelic

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

=210= 87

<211= 21

=212=> DNA

<213> Arlilicial Sequence

<220
<223=> Synthetic -t

=400= 87
glocattaca glgggaacac c 21

=210= 38

<211>7

<212= PRT

=213> Ariliciai Sequence

=220
<223> Synlhetic

<400> 88
Wal His Tyr Ser Gly Asn Thr
1 )

«210= 89
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<211= 36
<212> DNA
<213~ Arificial Sequance

=220>
«223> Synlhatic

=400 89
gocgagagcocc cocoglggala coatlacttt gectae 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

=271= 325

213> DNA

=213 Arlilictal Sequence

<220
223> Synthetic

<400= 9t

gaaatliggal lgacgcayic tecaggcace clgteitlat clocaggaga sagagacace 60
ctotectgea gogecaglca gaglatiage ageagglact tageclngtz cocagcagaaa 120
cclggocagg ctoocaggct colealettt ggtgeateca geagggecac ggealacea 180
gacaggiica glggeagigg gtetgggaca gaclcacic lcaccatcag cagactggag 240
colgaagatt gcagigta taclgtcag caglatogla goleaceget cacttlegge 300

ggagngacca agglggagal caaac 325

<210= 92

<Z211= 108

=212= PRT

<213= Artificial Sequence

=220=

=223= Synihelic

=400 92

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

T ] 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 Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu
35 40 45
llz Phe Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 55 &0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Gilu
65 70 7o ao
Fro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Ser Ser Pro

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

<230
<223> Synlhelic

=400> 83
cagagtatla gcagcaggta ©

<210> 94

<211= 7

<212= PRT

<213> Artificial Sequence

«220>
<223> Synthelic

<A00= 84
GGln Ser lle Ser Ser Arg Tyr
1 5

<210=> 95

=211=9

212> DNA

<213= Arlilicial Sequence

<220
<223= Synlhelic

<4{0=- g5
ggtgcatce

=210= 86

=211= 3

<212> PRT

<213= Arificial Sequence

<220
<223> Synihelic

400> 96
Gly Ala Ser
1

«210> 97

211> 27

«212> DNA

=213= Artificial Sequence

<P M)
<223> Synlhelic

<400> 97
cagcaglatg gtagcteace gelcacl

21

27
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=210~ 98

211> 49

=212> PRT

=213 Arificizl Sequence

=220=
<223> Synihelic

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

=210> 99

<211= 361

212> DNA

<213= Artificial Sequence

< 220>
=223= Synlhelic

=400=> 89

cagglgcage [gocaggagle gggeccagga clgglgaage cilcacagac colgteccte 60
acctgeaclg lelclggigg ctecaleage agtagtogft actaclggag tiggatecgs 120
cagcaccead ggaagagect goaglggatt gggtacgtes atlacaglgg gascacccac 180
lacagceegt ceclecaagag legacltace alatcaghn acacolclaa gaaccaglic 240
Iccclgaaoc igagetetat gaclgocogeg gacacgaceg latallacty tqeganages 300
ceeeglggat accattact Igoctaclan ggecagqygsa cectggleac cgteleclea 360

g 261

<210= 100

=211= 120

<212= PRT

<213= Arlificial Sequence

<22
<223> Syntheific

=400= 100
G1In Wal Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
5 10 15
Thr Led Ser Leu Thr Cys Thr Val Ser Gly Gly Ser e Ser Ser Ser
20 25 3o
Sly Tyr Tyr Trp Ser Trp Ile Arg Gin His Pro Gly Lys Gly Leu Glu
35 40 45
Trp le Gly Tyr Val His Tyr Ser Gly Asn Thr His Tyr Ser Pro Ser
50 55 60
Leu Lys Ser Arg Leu Thr lle Ser Val 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
85 a0 85
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
115 120
<210= 101
211> 30
<212= DNA
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<213> Artificial Sequence

=220
<223> Synthelic

=400 101
oglggcleca tcageagtag lggttaclac

=210 102

<211>10

<2M2= PRT

<213> Arilicial Sequence

=@ )=
223> Synthetic

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

<210 103

=211= 21

<212> DNA

2213> Arificial Sequence

=220
«<223> Synlhelic

=400> 103
qlccaltaca gigogaacac

<210= 104

211=7

212> PRT

<213= Ariificial Sequence

220>
<223> Synthelic

=4 00> 104
Wal His Tyr Ser Gly Asn Thr
1 5

<210= 105

=311> 36

212> DNA

«<213> Arlificial Sequence

=220
«223> Synlhelic

400> 105
gcgagagoce cocglggata coaltacttt geclac

<210= 106

<211=12

=212= PRT

<213> Arilicial Sequence

21

60

30

36



=220
<223 Synlhetic

<400 106

Ala Arg Ala Pro Arg Gly Tyr His Tyr Phe Ala Tyr
1 5 10

<210 107

211> 325

<212> DNA

=213> Arlificial Sequence

=220
=223 Synlhelic

=400= 107

saaazigigl lgacgcagle tecaggacace ciglelitl ciccagggga gagagecace 50
clcleclgea gggecagtea gaglatlage ageagetact tagectgota ccageagaaa 120
cclagecagg cleccagget colealettl gglgeateca goagagecac iggealceca 140
gacaggttea glggeaglgg gletgggeca gacticacle lcaccattag gagactggag 240
cclgaagatt lgeggtgta ttaclglcag cagtalggta gHeaccget cactticgge 300

gganggacca agglggagat caaac 325
=210=> 1083
<211= 108
=212= PRT
=213> Arificial Seguence
=220=
=223= Bynthelic
=400= 108
Lys lle Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gy
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser ll2 Ser Ser Ser
20 25 30
Tyr Leu Ala Trp Ty GIn Gin Lys Pro Gly Gln Ala Pro Arg Leu Leu
as 40 45

llz Phe Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 Sh 60

Gly Ser Gly Ser Gly Pro Asp Phe Thr Leu Thr {lg Arg Arg Leu Glu

65 FiL 75 80
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Ser Ser Pro
85 a0 95
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105
=210= 1098
<211 21
<212> DNA
<213 Arilicial Sequence
<320
223> Synthetic
<400= 108
cagagtalta geageagela 29
=210= 110

|



<211>7
=212> PRT
<213> Asdilicial Sequence

=220
«223> Synthelc

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

<210> 111

<291= 9

<212> DNA

<213= Arificial Sequence

230>
=223> Synlhelic

=400 111
gatgcaleo

<210= 112

<211> 3

<212> PRT

=213~ Artificial Sequence

=220
223> Synlhelic

<400> 112
Gly Ala Ser
1

=210= 113

211 27

=292> ONA

<213= Arniflicial Sequence

=220>
=223> Synlhelic

<400= 113
cagcaglatg glagiicace goteact

<210= 114

211> 2

=212= PRT

<213 Artificial Sequence

=220
<@23> Synlhelic

<d00> 114

Gin Gin Tyr Gly Ser Ser Pro Leu Thr

1 5

=210= 1156

27
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211> 358
«212> DNA
<213= Arificial Sequence

=2 2=
<223= Synlhetic

<400= 115

caggttcagl tgglgcagls tggagolgag glgaagaage ctggggeclc aglgaaggle 60
tectgeaagg citetgglta cacetitice acetatggla icagotgagt gegacagyes 120
cclggacaag gactigaglg gatgggalgg alcagegel acgacaataa cgoggactal 180
gcacagaact tecaggecag agicaccalg accacagaca calccacgac cacagectac 240
alggagclga ggagcclgag atclgacgac acagecglgt attaclgtge gaggtalage 300
tggaacttic actggttcga cecclgggge cagggaaces tggleacegl cteclcag 358

<210= 116
<211= 119
<212 PRT
<213= Arlificial Seguence

<220
<223 Synlhelic

<400 116

Gin Val Gln 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 Thr Phe Ser Thr Tyr
20 25 3

Gly Ile Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met
33 40 45

Cly Trp lle Ser Ala Tyr Asp Asn Asn Ala Asp Tyr Ala Gin Asn Phe
a0 a5 &0

GIn Ala Arg Val Thr Mel Thr Thr Asp Thr Ser Thr Thr Thr Ala Tyr

B5 70 75 ag
Mel Glu 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 Thr Val Ser Ser
113
<210= 117
211> 24
=213> DA
=213= Artificial Sequance
<220=
=223> Synlhetic
<400> 117
ggttacacct Hiecacela iggl 24
210> 118
211> 8
<212= PRT

<213= Arlilicial Sequence

=220
223> Synthelic
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=400> 116
Gly Tyr Thr Phe Ser Thr Tyr Gly
1 5

=210= 118

<211= 24

<212> DNA

<213~ Artificial Sequence

220>
<223 Synihelic

<400> 114
alcagogctt acgacaataa cocg 24

<210> 120

211> 8

212> PRT

<213= Arificial Sequence

<220=
=223> Synthetic

=400 120
lle Ser Ala Tyr Asp Asn Asn Ala
1 5

<210= 121

<211= 36

<212 DNA

=213> Arilicial Sequence

=220=>
223> Synlhetic

<400= 121
gegaggtala aolggaact lcactggile gacceo

<210= 122

=211> 12

<212= PRT

<213 Artificial Sequence

<220
=223> Synthelic

=400> 122
Ala Arg Tyr Ser Trp Asn Phe His Trp Phe Asp Pro
1 5 10

210> 123

211> 325

<212= DNA

=213= Arlificial Sequence

<220
<223> Synlhelic

64
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<400= 1223

gaaatiglgt lgacgeagte lccaggeace clgtetttyt ctccaggoga aagagecace 60
cletcetgea gggocaglca gaglgttage agtacclact tagectggta ccagreageaa 120
cctogecagg cleccaggct colealclal gglacalcca geagagocac lggcateeea 180
gacaggttca gtggeaglgg gtctgggaca gacticacte lcaccalcag cagaclggag 240
cotgazgalt ttgeaglgla tlaclgteag caglatggta actcaccatg gacgticgge 300

caagggacca anglgoaazl caaac 323
=210% 124
211> 108
<212 PRT
213> Arlificial Sequence
<220
=223 Synlhelic
<400 124
Glu Ite Val Lev Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 L] 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Thr
20 25 30
Tyr Leu Ala Trp Tyr GIn Gin Gln Fro Gly Gin Ala Pro Arg Leu Leu
39 40 45

lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pra Asp Arg Phe Ser
80 a5 &0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
G5 70 75 BO
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Asn Ser Pro
85 g0 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

=A400=> 125
cagagtgtia acagtaceta ¢ 21

=210= 126

211> 7

=212= PRT

=213> Arlificial Sequence

=220
«223> Synthefic

<400 126
Gln Ser Val Ser Ser Thr Tyr
1 5

<210 127

<211=9

<3212> DNA

<213 Arlificial Sequence

65



<220>
223> Synthetic

=400> 127
gghgcales 2]

<210 128

=211=3

<212> PRT

<213= Artificial Sequence

=220~
<223> Synthetic

<400= 128
Gly Ala Ser
1

=210= 129

211 27

=212> DNA

«<213= Arlificial Seguence

<220
=223> Synihelic

400> 129
cagcaglatg glaacicace glggacg 27

=210=> 130

<211=9

<212= PRT

«<213> Ariificial Sequence

<220
=723= Synthetic

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

<210 131

<211> 358

=212~ DNA

<213 Artificial Sequence

<220>
223> Synthetic

=400> 131

cagattcace lgglgcaglc lggagetgay gtgaagaage clggggccte agtgaagalc 60
teclgcagng cttctggila cacclitaco aactalggta tcacclgggl gegacagges 120
colggacaag ggcttgagty gatgggatgg alcagegelt acagigglaa cacagactat 180
gcacagaagl lccaggecag aalcaccatg accacagaca calccacgac cacageclac 240
atggasclga ggagectgac alclgacgac acggecglgt attacigtge gagatalage 300
(ggaactttc aclgghcga ceeelggage cagggaacce tggleaccgl clecleag 308

bk

=210= 132



<271= 119
=212>PRT
=21 3> Ariificial Sequence

<220

<223> Synlhetic

=400> 132

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

1 5 10 15

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 Gln Ala Pro Gly Gin Gly Leu Glu Trp Met
35 40 45

Gly Trp lle Ser Ala Tyr Ser Gly Asn Thr Asp Tyr Ala Gin Lys Phe
50 a5 G0
Gin Ala Arg lle Thr Met Thr Thr Asp Thr Ser Thr Thr Thr Ala Tyr
G5 K 75 80
Met Glu Leu Arg Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 80 95
Ala Arg Tyr Ser Trp Asn Phe His Trp Phe Asp Pro Tm Gly Gin Gly
100 1056 10
Thr Leu Val Thr Val Ser Ser
115

=210= 133

271> 24

=212> DNA

=213> Arihcial Sequence

<220>
<223> Synlhelic

<400> 133
ggttacacct ttaccaacta tggl 24

<210>= 134

=211= 8

=212= PRT

«213> Arificial Sequence

=220
223> Synlhelic

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

210> 135

=2119= 24

<212> DNA

=213= Artificial Sequence

220>
=223= Synlhelic

=<A00> 135
alcagcgett acaglggtaa caca 24

g



=210> 136

=211>8

212> PFRT

<213 Arificial Sequence

=220
223> Synthelic

=400> 136
lle Ser Ala Tyr Ser Gly Asn Thr
1 5

<210= 1327

<211> 36

212> DNA

<3 13> Arilicial Sequence

=220=
<223> Synthelic

<400= 137
gegagglala golggaactt lcaclgghc gacceo 36

=210= 138

<211=12

212> PRT

<213> Arlilicial Sequence

=220>
=223 Synthetic

<400> 138
Ala Arg Tyr Ser Trp Asn Phe His Trp Phe Asp Pro
1 o 10

=210 139

<211= 325

<212= ONA

<213= Artilicial Sequence

220>
=223 Synlhslic

=<400= 139

gaaatigtgt tyacgeagle tccaggeace ctglctitgl ciccagggga cagaqgtcace G0
cleleclgoa gggocaglca gaglatagt ageagclact lagectggla ceageagaaa 120
cclggecagqg cleccaggel coleatelal gglgealeca geagggecac lggealccea 180
gacaggtica glgocaglog gtelgggaca gacticacls tcaccalcag caglotggag 240
ccloaagatt tigeagtgta taclgtcag caglgigglg geleaccglg gacgtlcgge 300
caagggacca gggiggagal cazac 225

<210~ 140

<211= 108

<212= PRT

=213~ Arlilicial Seguence

<2205
«223> Synthelic
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<400 140
Glu lle Val Leu Thr GIn Sar Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Asp Arg Val Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Ser
20 25 30
Tyr Leu Ala Trp Tyr GlIn Gin Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 15
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 Ser Leu Glu
65 70 75 80
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Cys Gly Gly Ser Pro
B5 80 95
Trp Thr Phe Gly Gin Gly Thr Arg Val Glu lle Lys
100 105

=210% 141

211> 21

<212> DMNA

<213 Arlificial Sequence

=220>
<223 Synthetlic

<400> 141
cagagtgtla glagcagetac 21

=210 142

=211=7

=212=> PRT

=213> Arlilicial Sequence

=M=
<223= Synlhetic

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

<210= 143

=211= 9

<212= DNA

=21 3= Arificial Sequence

=220
=223+ Synthelic

=400 143
gglgcales g

=210 144

211> 3

eM2= PRT

213> Artificial Sequence

=d20>
<223> Synthetic

<400 144

6



Gly Ala Ser
1

<210> 145

=211= 27

=212> DNA

<213= Arificial Sequence

=220
<223=> Synthetic

=400 145
cagcaglgtg gtggcicace glgaacg 27

=210> 146

<211>9

=212> PRT

<=213> Arificial Sequence

<220>
<223> Synlhelic

<400> 146
Gln Gln Cys Gly Gly Ser Fro Trp Thr
1 5

<210= 147

=211> 358

=2 12> ONA

=<213= Arlificial Sequence

<220>
223> Synlhetic

=4{0= 147

cagghicaac tggtgcagle tgggeclgag glgzagasge clggggecte aglgaaggle 60
gcclgoaagg clletggtta cacettlace caclalggll tcacclgogt gegacagaec 120
cclggacaag goctgaglg gatgggatgg atcagegetl acagtgglca lacagactat 180
gcacggaagl lccaggerag aglcaccalg accacagaca catteacgac cacagectac 240
alggaactga ggagectgag atclgacgac acggccatit atlactglge gagllatage 200
lagaactitc aclgglicga cocelggggc cagggaacee tggleaccgl clectcag 358

<210= 148

<211=> 118

<212> PRT

<213> Artificial Sequence

=220

223> Bynlhelic

<400 148

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

1 5 10 i5

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

20 25 30

Gly Phe Thr Trp Val Arg Gln Ala Pro Gly Gin Gly Leu Glu Trp Mel

35 40 45

Gly Trp Ile Ser Ala Tyr Ser Gly His Thr Asp Tyr Ala Arg Lys Phe
a0 55 60

70



GIn Ala Arg Val Thr Met Thr Thr Asp Thr Phe Thr Thr Thr Ala Tyr
65 70 75 30

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
B85 90 85

Ala Ser Tyr Ser Trp Asn Phe His Trp Phe Asp Pro Trp Gly Gin Gly
100 105 110
Thr Leu Wal Thr Val Ser Ser
115

<210= 149

<211> 24

<212> DNA

<213 Ariilicial Sequence

<230
<223> Synthelic

=A00> 149
ggtlacacci tacccacla tgat 24

=210= 180

=211= 8

<292= PRT

<213> Artificial Sequence

=220=
<223= Synlhetic

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

=210= 151

=211 24

=712> DA

<213> Arlilicial Sequence

2220
«223> Synlhelic

=400 151
alcagegetl acaglgglea laca 24

=210 132

=211 8

<212> PRT

=213 Arificial Seguence

<220
<223> Synthetic

<403= 152
lle Ser Ala Tyr Ser Gly His Thr
1 5

<210 153
=211= 3a
<312 DMNA

71



=213= Addificial Sequence

=220
<323> Synthalic

<400> 153
gcgaghala getggaactt icactqgiic gacooo Kl

<Z210> 154

211> 12

<212= PRT

<213> Artificial Sequence

<220
<223> Synthelic

400> 154
Ala Ser Tyr Ser Trp Asn Phe His Trp Phe Asp Pio
1 5 10

=210= 155

=211 325

<212> DNA

<2 13> Arificial Sequence

220>
=223> Synlhelic

=400 1585

caaaligiol lgacgeagle lccaggeace ciglekitgt ctecagggga aagagecace B0
clcloctgea gggocagica gagtgltagl accacolacl tagectggta cocageagasa 120
cetggecang cicocaglet coteatetat gglacaloca coagggeeac tggeatecea 160
gacaggtica glggcagtgg gletgggact gacticacle teaccaleag cagaciggag 240
cclgaagatt ttgeaglgla Hactglcag cagigiggtg gelcaceglg gacgttcggc 300
caagggacea aggtgazaal caaac

<210= 156

=211= 108

212> PRT

<3213 Arlilicial Sequence

<320

<223 Synlhetic

<400= 156

Gin lle Wal Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

! 5 10 15

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

20 25 an

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

35 40 45

lle Tyr Gly Thr Ser Thr Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 55 60
Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
55 70 75 ao
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Cys Gly Gly Ser Fro
85 80
Trp Thr Phe Gly Gin Gly Thr Lys Val L],rs lle Lys
100 105

¥2



«210> 157

<211= 21

<212> DNA

<213 Arlilicial Sequence

=220
<223 Synihetic

=400 157
cagagtgha glaccaccta ¢

210> 158

“211=7

212> PRT

213> Artilicial Sequence

<220
223> Synlhetic

<400> 158
GIn Ser Val Ser Thr Thr Tyr
1 5

=210>= 159

£211= 08

=2M12> ONA

=213= Artilicial Seguence

<220
<223> Synlhehbc

=A00= 159
gotacatec

<210= 160

=211=3

=212= PRT

=213> Artilicial Sequence

=220
=223 Synlhebc

<400 180
Gly Thr Ser
1

<210> 161

<211> 27

<212> DNA

213> Arlificial Sequence

<220>
«223> Synthelic

<400> 161
cagecaglgtg gigacteace gtggaco

210 162

21

27



<217> 9
=212=> PRT
<213> Arlficial Sequence

=220
<223> Synthelic

=400 162
Gin Gin Cys Gly Gly Ser Pro Trp Thr
1 D

<210= 163

=211= 367

<212> DMNA

<2 13= Artificial Sequence

<220
<223> Synlhetic

<400=> 163

cagglgcagl lgglgeagle tagagelgag gtgaagaage clggagocge iglgaaggle 60
tectgeaagg chiclggala cacgticace agllatgata teaaclangl gegacaggee 120
actggacaag ggcligagla galgggalgy alzaacceta acagtaglaa cacaggelat 180
gcacagaagt (lcagggeag agleacetly accaggaaca celceataag cacagectac 240
atggaactga gcageclgag alelgaggac acggecgtil attaclgige gagagaggga 300
tatigtoaty glgatigeta tgotitigat alclgggoee aagggacaal gglcaccgic 360
lcicag

=210> 164

<21f>122

=212= PRT

=213= Arificial Sequence

<230

<223> Synthelic

=A00> 164

GGln Val Gin Lau Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

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

20 25 a0

Asp lle Asn Trp Val Arg GIn Ala Thr Gly Gin Gly Leu Ghu Trp Met

35 40 45

Gly Trp lle Asn Pro 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 Ala Tyr

65 70 75 80
Mel Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 aa a5
Ala Arg Glu Gly Tyr Cys Gly Gly Asp Cys Tyr Ala Phe Asp lle Trp
100 1056 110
Gly Gin Gly Thr Mel Val Thr Val Ser Ser
115 120
=210> 165
<211= 24
=212> DNA

«213> Arlificial Sequence



=220
<223 Synlhalic

=400> 165
ggalacacygt lcaccagtita lgat

=210 166

<211= 8

=212> PRT

=2153= Arificial Sequence

<220
=223> Synlhelic

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

<210> 167

211> 24

<212 DNA

=213 Adilicial Sequence

=220~
<223> Synthelic

=A00= 167
atagacocla 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= 168

<211= 45

<212 DA,

=213> Artificial Sequence

<220
=223> Synlhetic

=400> 169
gegagagagg gatatigligg laglgatiac laigellltg atats

<210= 170

<211> 15

=212> PRT

<213= Artificial Sequence

=220
=22 3= Synlnhelic

24

24

45

75



=400= 170
Ala Arg Glu Gly Tyr Gys Gly Gly Asp Cys Tyr Ala Phe Asp lle
1 8 10 19

=210> 171

=211> 325

<212 DNA

=213> Artificial Sequence

<220
<223> Synlhetic

<400> 171

gazattgtgt tgacacaale tocaggeace clglctitgl checagggga aagagecace 60
cletcolgea gggecaglca gaglghiage ageagetacl tagectggla ccagcagaaa 120
colageeagg cloceaggel cotealetil gglgeateea geagggecac tggeatecca 180
gacaggtica glgacaglgg gtctgagaca gacticacle lcaccatcag cagaciggag 240
cclgaagatt ttgeagigla Haciglcag cagtatggla getcaccgel cactttcgge 300
qgagagacca aggtggagat caaac 325

<210= 172

=211= 108

=212= PRT

=21 3= Arlilicial Seguance

=220

<223> Synlhetic

<400= 172

Glu Ile Val Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser 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 Gln Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu

as 40 45

lle Phe 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
65 70 75 BO
Pro Glu Asp Phe Ala Va! Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser Pro
&5 an 95
Leu Thr Fhe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

<210= 173

211> 21

=212> DNA

<213~ Arilicial Sequence

=220
«<223> Synlhelic

=400> 173
cagaglgia geageagela c 21

<210= 174
=211= 7
=212> PRT



<213 Arlilicial Sequence

<220
=223> Synlhelic

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

<210= 175

2{1=9

=212= DNA

<213> Artificial Seguence

=220
223> Synlhelic

400> 175
gglgcatre

<210~ 176

<211> 3

<212= PRT

=213~ Arificial Sequence

<220
=223= Synthelic

=400 176
Gly Ala Ser
1

=2{0= 177

<211= 27

=Z212= DINA

<213= Arilicial Sequance

=220=
<223> Synlhelic

<400= 177
cagcagtaty glagotcace geleact

<210= 178

<211= 8

<212> PRT

<213> Artilicial Sequence

<220
<223> Synihelic

=400= 178

GIn Gin Tyr Gly Ser Ser Pro Lev Thr
.1

5

=210= 179
=211= 361
=212> DNA

27

77



=212~ Arlificial Sequence

<220
<223> Synthelic

<400= 179

cagetgeange tgragoagle gogeccagga claglgaage cticggagac oolglocele GO
scclgcacly letotggtag clecateage agtagtagtt actaclaggg ctggalecge 124
cagoecccag goaaggggel ggaglggati ggoaglalct attalagtgy gageacctac 180
lacaarcegt ceoteaagag tegagleace atatceglag acacgtccaa gaaccaghic 240
lcootaaage lgagelelgh gaccgoegea gacacgygeotg tgtattacig tocgacaaac 300
laggacgacg ccticticl lgaclaclgg ggocagyggaa coolggicac cgletectea 360

! 361

<210= 180

<211= 120

<212= PRT

213> Arificial Sequence

<220
<223> Synlhebc

<400~ 180
GiIn Leu GIn Leu Gin Glu Ser Gly Fro Gly Leu Val Lys Pro Ser Glu
i 5 10 15
Thr Leu Ser Leu Thr Cys Thr al Ser Gly Gly Ser lle Ser Ser Ser
20 25 30
Ser Tyr Tyr Trp Gly Trp lle Arg Gin Pra Pro Gly Lys Gly Leu Glu
a5 40 45
Trp He Gly Ser lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
a0 55 60
Leu Lys Ser Arg val Thr lle Ser Val Asp Thr Ser Lys Asn Gln Phe

65 70 75 80
Ser Leu Lys Leu Ser Ser Val 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 Wal Sar Ser
115 120
<210= 181
=211= 20
<212> DNA
<213 Artificial Sequence
<230
=223> Synthelic
=400 181
gglggeleca tcageaglag taghtaclac 30
<210= 182
<211= 10
<212= FRT

<213> Artificial Sequence

=220~
<223 Synthetic

=400 182

73



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

=210= 182

211> 21

=212= DNA

=213 Arificial Sequence

<220
223> Synthelic

=400= 183
atclatiata glgggageac ©

<210= 184

211> 7

=212> FRT

<213 Artificial Sequence

<320
<223= Synlhelic

<400> 184
lle Tyr Tyr Ser Gly Ser Thr
1 o

=210> 185

<211= 36

<212 DNA

<213= Arilicial Sequence

<M=
<223= Synlhelic

<400= 185
goggoaaact gggacgacgo clictctt gaclac

<210~ 186

<211=12

212> PRT

=213 Arificial Sequence

=220
<223> Synlhelic

<400> 186

21

36

Ala Ala Asn Trp Asp Asp Ala Phe Phe Phe Asp Tyr

i 5 10

<210 187

=211= 322

213= DMNA

<213 Artificial Seguence

<220=
<223> Synthetic

=400= 187

77



gacatecaga tgacccagle tecticcace eiglelgeal clgtangaga cagagicace 50
aleachgee gggocaglea gagtaltagt agetggttgg cologtalea acagaaacca 120
gggaaagece claagelecl galctalaag gogiclagh tagasagtgg ggteccatea 120
aggltcageg geaglggate lgggacagaa Heaclclea coalcageag colgcageet 2440
galgalitlg caachatla clgccaacag lataatagh alicglacac tittggecag 300

qggaccaage togagatcaa ac az2
=210 188
<211> 107
212> PRT
«<213= Arificial Sequence
<220
=223> Synlhelic
<400 188
Asp lle GIn Met Thr Gin Sar Pro Ser Thr Leu Ser Ala Ser Val Gly
i 5 10 15
Asp Arg Val Thr [le Thr Cys Arg Ala Ser Gin Ser lle Ser Ser Trp
20 25 30
Leu Ala Trp Tyr Gin GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu |l2
35 40 45

Tyr Lys Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 a5 B0

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu Gin Pro
65 70 75 a0

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

a5 a0 85
Thr Phe Gly GIn Gly Thr Lys Leu Glu [le Lys
100 105

<210 189

=211= 18

<212>= DNA

=213> Artificial Sequence

=220
=223> Synlhelic

400> 139
cagaglaila glagectgg 18

<210> 190

<211> 6

<212 PRT

=<213= Artilicial Sequence

<220
=223> Synlhelic

=4 00> 190
GIn Ser lle Ser Ser Trp
1 ]

<210~ 191

<211>9

=212= DNA

=213> Arlificial Seguence

70



220>
«223> Synthetic

=400= 181
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> Arlilicial Sequence

=220=
<223> Synthelic

=400= 193
caacagtata alagllatte gtacact 27

210> 184

=211~ 9

<212> PRT

«213> Artificial Segquence

<220
<223 Synlhelic

=400 194
GIn GIn Tyr Asn Ser Tyr Ser Tyr Thr
i 5

210> 195

211> 352

=212> DA

<213> Arlilicial Sequence

220>
=223> Synthelic

=400 195

caggtgcage tggtgcagle lggggclgag glgaagaage cigggacele aglgaaggte 60
teclgcaagy cliclgoala caccticace ggclactata tieactgngl scgacagges 120
cciggacaag gectlgagtg gatgggatgy alezaccela acagtoalgg cacaaaciat 180
gcacagaagl Heagggoan gglcaccalg accagogaca cytccatcac cacagoctac 240
alggagclga geaggelgat alclgacgac acggecgigh allactglge gagaggacee 300
lgagallict lgactacty gogecagyga acectgglea cegletecie ag 252

<210> 156
<219= 117

51



<212> PRT
213> Arlificial Sequence

220>
223> Synlhetic
<400> 186
Gln Vai 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
GlIn Gly Arg Wal Thr Met Thr Arg Asp Thr Ser lle Thr Thr Ala Tyr
65 70 7o g0
Mat Glu Leu Ser Arg Leu lle Ser Asp Asp Thr Ala Val Tyr Tyr Cys
B85 a0 g5
Ala Arg Gly Pro Trp Asp Phe Phe Asp Tyr Trp Gly Gin Gly Thy Leu
100 105 110
Wal Thr Val Ser Ser
115

=210 197

=211> 24

<212= ONA

<213 arlificial Sequence

=220=
=223> Synlhelic

<4Q0= 197
ggalacacct tcaccggceta clal 24

<210 198

=211> 8

<212=> PRT

<213= Artificial Seguence

<220=
=223> Synthetic

<400= 198
Gly Tyr Thr Phe Thr Gly Tyr Tyr
1 a

<210= 19%

<211> 24

212> OMA

<213> Antificial Sequence

2220
«<223> Synthelic

<400= 199
alcaacccla acagtgglgg caca 24

=210= 200

£2



=211-8
<212=PRT
=213> Anlilicial Sequence

<220
=223 Synthelic

=400> 200
llg Asn Pro Asn Ser Gly Gly Thr
1 5

<210= 201

=211= 30

212> DNA

<212> Arlilictal Sequence

220>
<223= Synthelic

<400= 201
qogagaggac cotggnattl ctitgaclac 30

<210= 202

=311= 10

=212> PRT

«<213> Arifcial 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> Arliicial Sequence

<22Q=
<223> Synthetic

400> 203

gacalcgtga tgacccagte lcocagacles clagelgtgt cletgngega gagggecace 60
alcaactgea aglccagera gagiglttta lacagetcca acaalaagaa ctactlaget 120
lgglaccage agaaaccagg acagostect sagelgetea Ktaclggge atelaccegg 180
gaalccggug tecclgaceq atlicaglgge agegaglely ggacagatt caclcleace 240
alcagcagec lgcaggelga agalgtggea glitatlact gicageaala Hatagtacl 300
ccgtacactt Hggecagag gaccaagelg gagalcaaac 340

=210 204

<24 1= 112

=212 PRT

<213 Arlificial Sequence

<220=
<223> Synlhebec

=400 204

£3



Asp le Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
i 5 10 15
Glu Arg Ala Thr lle Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30
Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 45
Pro Pro Lys Leu Leu 1le Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
G5 70 7o 80
lle Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gin
85 gp a5
“Tyr Tyr Ser Thr Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu lle
100 105 110

Lys

<210 205

<211> 3B

=212> DINA,

<213> Artifisial Sequence

<220
=223> Synlhelic

40> 205
caqgaqlghl talacagelc caacaatlaag aaclac 36

<210= 206

2219=12

=212= FRT

<213> Arificial Sequance

220>
=223> Synlhalic

<40 206
Gin Ser val Leu Tyr Ser Ser Asn Asn Lys Asn Tyr
1 5 10

<210 207

211> 9

<212= DNA

<213= Arificial Sequence

<20
«223> Synlhelic

<400 207
togocalct 2

=210= 208

211> 3

<292= PRT

<213= Artificial Seguence

<220=
=223 Bynihelic

54



<400= 208
Trp Ala Ser
1

<210> 209

=211= 27

<212= DNA

<213~ Artificial Sequence

<220
=223> Synthetic

=400 209
cagcaatall atagiactee glacact 27

<210= 210

<211=9

=212= PRT

<213> Arificial Sequence

<220
<223> Synlhetic

A0 210
Gin GIn Tyr Tyr Ser Thr Pro Tyr Thr
1 5

<210 211

=211> 352

=212> DNA

=213= Arlilicial Sequence

0=
=323> Synthetic

=A00> 211

cagalgcage lggtgcagic tlggggclgag algaagaage ¢tygggecle aglgsagale 60
tcctgeaagg cielggata cacettcace ggctaciata Heactgggt acqgacanqgee 120
cclggacaag goeettgaglg galgggatgy alcaaccela acagigolgg cacasaclal 180
gcacagaagl ticagggcag gatcaccaly sccagggaca cglecateag cacagoctag 240
alggagetga geaggelgag alclgacgac acggecotyt attaclglge gagaagacee 300
1gggatttel Hgaclactg gggecaggga accetggtca ceatclecle ag 352

=210= 212
<211= 117
=212= PRT
=213= Arlilicial Sequence
<220
«223= Synthelic
400> 212
Glin 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 Gln 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 GIn Lys Phe

§5



50 55 &k
5in Gly Arg Val Thr Met Thr Arg Asp Thr Sar lla2 Ser Thr Ala Tyr
B3 70 75 a0
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 a0 g5
Ala Arg Gly Pro Trp Asp Phe Phe Asp Tyr Trp Gly Gin Gly Thr Leu
100 105 110
Val Thr Wal Ser Ser
115

=210= 213

211> 24

=212> DNA

<213> Arlilicial Sequence

«220
«<223> Synlhetic

=400> 213
aqatacacel leaccggcla clal 24

=210= 214

211> 8

<212 PRT

<213= Artllicial Seguence

=220
223> Synthelic

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

=210= 215

291> 24

213> DNA

«<213> Arifictal Sequence

<220>
=223> Synthelic

=400= 215
alcaacccla acagtggtgg caca 24

<210= 216

<211= §

212> PRT

«<213= Artificial Sequence

<220
<223> Synthelic

400> 216
lle Asn Pro Asn Ser Gly Gly Thr
1 5

=210> 217
=211= 30

56



=212 DMNA
213> Artificial Sequence

<220
223> Synlhetic

=400= 217
gecgagaggac cetggoallt clitgactac 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
4 5 10

=210> 218

=211 340

212> DNA

=213> Artificial Sequence

<220=
<223= Synlhelic

<400= 219

gacalcgtga lgacecagle lecagactoe clgactatgl ctetgggena gagggecacc 60
atcaacigca agiccageca gaglgttla tacageteca acaalaagaa ctacttaget 120
lgglaccage agaaaccagg acagecleel aagelgotca Htaclgoge alctacccgg 180
paalccgggdy tecctgaceg altcaglgge agoggolclg ggacagatit cactetcacs 240
atcagcagoc lgcaggelga agatglggea afttatlact glcagesala Hatag=ct 300

ccgracact iggccaggg gaccaagety gagatcasac 340

<210= 220

<Z211> 113

=212= 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 Pro Gly Gin

25 40 45

Pro Pro Lys Leu Let lie Tyr Trp Ala Ser Thr Arg Giu Ser Giy Val
50 55 &0
Fro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
6o 70 7o 20
lle Ser Ser Leu GIn Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gin
85 80 895
Tyr Tyr Ser Thr Pro Tyr Thr Phe Gly Gin Gly Thr Lys Leu Glu lle

100 105 110
5t



Lys

=290= 221

=211= 36

<212 DA

«<213= Arlilicial Sequence

<220=
=223 Synthelic

<400 221
cagaglghtt latacagelc ceacaalaag aaclac 26

<210= 222

<211=12

<212=> FRT

<213= Artificial Sequence

220>
<223= Synthelic

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

=210 223

=211= 19

<212 DNA

=213> Arllicial Sequence

<220>
<223> Synthetic

<A00= 223
lgggcalot g

<210=> 224

<311= 3

<212> PRT

<213 Artificial Sequence

=220
<2237 Synlhelic

=400= 224
Trp Ala Ser
i

<210 225

<211= 27

=212> DNA

213> Arlificial Sequence

<220
223> Synlhebc

=400> 225

7§



cagcaalatt alaglaclce glacact 27

210> 226

=211=9

=212> PRT

213> Artificial Sequence

<220
<223= Synthetic

<400> 226
Gln GIn Tyr Tyr Ser Thr Pro Tyr Thr
1 5

«<210> 227

<211> 361

212> DNA

=213 Arlificial Sequence

<220
<223~ Synlhebc

=400> 227

caggtgcagt lgcaggagtc gggcceagga ctgglgaage clicacagac celgtcecls 60
acclgecaclg tclelgalgg clecatcgge aglgglagil aclaclggag clggalcege 120
cagcacccag goaagagccl ggaglagall gggtacgice attacaglgy gascacceac 180
tacaacecqt coclcaagag tegactttes ataleaalag acacglelza galcecagtic 240
tccclgaage kgageiclgt gacigccgog gacacgoccg latatlaclg tgegagagee 200
cocoglgagal accatlacH tgeclactgg ggccagggaa occtgglcac cgletectea 360

d 361

=210= 228

<211 120

=212 PRET

<213 Artificial Sequence

=220=
<223> Synthelic

=4(10> 228
Gln Val GIn Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
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 Pro 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 59 60
Leu Lys Ser Arg Leu Ser lle Ser lle Asp Thr Ser Lys lle Gln Phe

65 70 75 &0
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Twr
85 90 a5
Cys Ala Arg Ala Pro Arg Giy Tyr His Tyr Phe Ala Tyr Trp Gly Gin
100 105 110
Gly Thr Leu Wa! Thr Val Ser Ser
114 120
<210= 229
211> 30

5



<212> DNA
<23> Artificial Sequence

=220
223> Synthelic

=400> 228
galggcloca teggeagtgg kgotlaclac

=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 ) 10

=210> 231

<211= 21

=212> ONA

=213= Artificial Sequence

<220
223> Synihelic

=400= 231
gtccattaca gtgggaacac

=210> 232

=211=7

212> PRT

213> Arlificial Sequence

=220=
<223> Synthelic

<400= 232
Val His Tyr Ser Gly Asn Thr
1 &

=210~ 233

<211= 36

<212= DNA

<213> Artificial Sequence

<220
223> Synlhelic

<400 233
gogagagece coceglagala coallacttt geclac

210> 234

<291 12

=212> PRT

<213> Arificial Seguence

21

a0

36

90



220>
<223> Synlhelic

<400= 234

Ala Arg Ala Pro Arg Gly Ty His Tyr Phe Ala Tyr
1 5 10

=210 235

=Z211= 325

=212> DNA

«213> Arificial Sequence

<220
=233> Synthetic

=<4(0> 235

gaaattglgt tgacacaale lccaggeace cigtehitgl ctocagggga aagagecace 60
cletcetgea gggecaglea gaglghlage ageagetact tagectggta ccagcagaaa 120
colggeeagg cleccaggel cotcaletit gatgealeca geagggecac lggeatecea 180
gacaggtica gtageagtyg glelgggaca gacticacic tcaccaleag cagaciggag 240
cctgasgali Hgoaglgta Haclglcag caglalggla golcaceget cactticgge 300

ggagggacca agglgoagat caaac 325

=210> 236

<211= 108

<212= PRT

<212+ Arificial Sequence

<220=

<323= Synlhelic

<400= 236

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

1 o 10 19

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

20 25 KIH

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

35 40 15

lle Phe Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
S0 a5 &0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

85 70 75 a0
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gin Tyr Gly Ser Ser Pro
BS a0 a5
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105
<210 237
=211 21
<212 DINA
<213 Arlificial Sequence
<220
<223> Synthelic
<400= 237
cagaglgita gcagoagcla © 21

9l



<210=> 238

=211=7

=212= PRT

<213> Artilicial Sequence

=220=
=223= Synlhelic

<400> 238
Gin Ser Val Ser Ser Ser Tyr
1 5

«210= 239

<2114

=212=> DA

<213 Artificial Sequence

<220=
<223> Synthelic

<400 239
ggtgcatec

<210 240

<211 3

<212= PRT

=<213> Arificial Sequence

<220
=223> Synlhelic

=400= 240
Gly Ala Ser
1

210> 241

<211 27

<212>= DNA

<213= Artificial Sequence

=220~
«<223> Synlhebc

<400 241
cageaglalg glageteace getcact

=210= 242

<211=9

«212= PRT

<213 Arificial Sequence

<d20=
<223> Synthelic

=400 242

Gln GIn Tyr Gly Ser Ser Pro Leu Thr

1 ]

27



<210= 243

<211= 361

<212= DNA

=213 Artificial Sequence

<220
<223= Synlhebc

<4Q0> 243

caggtgcags lgeaggagle gggceeagga ctgglgaage chicacagac cotgleccle 50
acclgeacty lelelgglgg clecaleage aglgglgghl aclaciggag clggateegs 120
caglacccag ggaagggecl ggaglagatt gattacgtec altacaglgy gageacceag 180
tacaaccegt cectcaagag tegactace atatcaatag acacgiclaa gagocagtte 240
tceclgaage \gagetelgl gaclgergey gacacggeeg tglatiaclg tgcgagagec 300
cccegtggat accattactt tgeclactgg goccagagaa cectggteas cglcicolca 360

q 361

<210~ 244
«211= 120
<212= PRT
=213> Arfificial Sequence

<220
«<223= Synlhetc

<400= 244
Gln Val GIn Leu GIn 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 Ser Ser Gly
20 25 30
Gly Tyr Tyr Trp Ser Trp lle Arg Gin Tyr Pro Gly Lys Gly Leu Glu
35 40 45
Trp lle Gly Tye Val His Tyr Ser Gly Ser Thr His Tyr Asn Pro Ser
50 55 60
Leu Lys Ser Arg Leu Thr lle Ser lle Asp Thr Ser Lys Ser GIn Phe

65 70 75 a0
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 a0 95
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
115 120
=210= 245
<211= 30
<212> DNA
=213> Arlifictal Sequence
<220
223> Synthelic
<400 245
gatggclcea icagcaglga iggllactac 3J
<210> 248
=211> 10
=212> FRT

213> Artificial Sequence

<220>

93



=223> Synlhetic

=400 246
Gly Gly Ser lle Ser Ser Gly Gly Tyr Tyr
1 5 10

<210> 247

<2711> 21

212> DNA

<213= Arlilicial Sequence

=220
«<223> Synihelic

<400= 247
glccallaca gtgggageac

<210 248

<211=7

212> PRT

<213> Artificial Sequence

=220
=223> Synlhelic

=400 2448
Val His Tyr Ser Gly Ser Thr
1 5

<210> 248

<271= 36

<212> DNA,

<213> Arificial Sequence

=220
=223> Synlhelic

=400> 249
gogagagooe cooglgnata ceattacllt geclac

<210= 250

211> 12

=312> PRT

<213> Arificial Sequence

<220>
223> Synlhebc

<4D0> 250
-1
<210= 251

<211 325

<212> DNA

«<213> Arfificial Sequence

=220=

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

21

36



<223 Synthelic

<400 251

gaaatigtgl Igacgeagle lecagacace cigletityl ctocagggga aagagecace 60
cictectgea ggaccagliea gagtgltage ageagglact lageclggla coagcagaaa 120
cciggecagg cleccaggel cotcalctit gglgeateca goagggesac iggealacea 180
gacagglica glggeagiyg gtelggyaca gacticacte lcaccaleag cagactagag 240
cotgasgalt tgeaglgta Hactgleag caglalggla gcleaceget caclitegge 300
ggagggacca agglggagat cazac 323

<210 252
«211> 108
=212 PRT
«<213= Artificial Sequence
<220>
«223> Synthebc
=400 252
Glu lle ¥al Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 b 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Arg
20 25 30
Tyr Leu Ala Trp Tyr Gin GIn Lys Pro Gly Gin Ala Pro Arg Leu Leu
35 40 45

lle Phe Gly Ata Ser Ser Arg Alz Thr Gly lle Pro Asp Arg Phe Ser
50 35 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Gl
£5 70 75 80
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gla Gln Tyr Gly Ser Ser Pro
a5 an 95
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
F00 105

=210 253

=211= 21

212> DNA

<213> Arificial Sequence

<220=
=223> Synlhelic

=400= 253
cagaglgtla gcageaggla 21

=210= 254

=211 7

=2132= PRT

<213> Arlificial Sequence

=220>
223> Synlhelic

<4(I= 254
GIn Ser Val Ser Ser Arg Tyr
1 5

=210= 255
<211=9

15



<213= DNA
<213= Arilicial Sequence

<220>
<223> Synthetic

=400= 255
gglgcatee 8

210> 256

<211= 3

«213> PRT

<213= Arlificial Sequence

<220
=223> Synlhelic

<4 00= 256
Gly Ala Ser
1

=210= 257

<241= 27

=212= DNA

=213> Artificial Sequence

<220=
<223> Synthelic

=400= 257
cagcaglalg glageclecaco golcact 27

=210= 258

211> 8

<212= PRT

<213> Arlilicial Sequence

<220
=223= Synihelic

<400= 258
GlIn GIn Tyr Gly Ser Ser Pra Leu Thr
1 5

=210 259

=211 355

=212 ONA

<213> Adificial Sequence

<220
=223> Synthelic

<400= 259

caggtgcage lgcaggaglc gggeccagga ctgglgaage citcacagac celgleccle &0
accigcactg teleiaglog clecalcage aglggtggtt aclactggag clggateege 120
zagcacccag ggaagggect ggaglggatl ggglacatet altacaglgg gagcacclac 180
lacaaccegt coctcaagag lcgaattate alatcaglag acacglctaa gaaccagiic 240
lccctgaage tgagetelgt gaclgoogeg gacacggecg lgtatlaclg tgegagagaa 300
qoggclatgg tllgacta ¢tggogecag ggeaccetgg teaccglele cleag . 339

96



<210= 260

211> 118

<212=PRT

=213= Arlilicial Sequence

=220

=223> Synthelic

=400 260

Gln Val GIn Leu Gin 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 ile Ser Ser Gly

20 25 30

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

35 40 45

Trp lle Gly Tye lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
a0 55 B0
Leu Lys Ser Arg lle lle lle Ser Val Asp Thr Ser Lys Asn Gin Phe
£5 FiL 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 Tep Gly Gin Gly Thr
100 105 110
Leu Val Thr Val Ser Ser
115

=210=> 261

<21i= 30

=212= DNA

=213 Arlilicial Sequence

<220
<223> Synthetic

=400 261
ggtgacicca teageaglgg loggtactac 30

=210 262

=211= 10

=<212>PRT

=213 Arlilicial Sequence

=220
=223 Synlhebc

<A00= 262

Gly Gly Ser lle Ser Ser Gly Gly Tyr Tyr
1 5 10

<210> 263

=291= 21

<212> DNA

213> Anilicial Sequence

=220
223> Synthelic

400> 263

7F



alctallaca glgggageac ¢ 21

=210= 264

=211=7

«212> PRT

<2 13> Artifictal Sequence

<220
=223 Synilhelic

<400> 264
lie Tyr Ty Ser Gly Ser Thr
1 5

210> 265

<211 30

212> DMNA

«213> Arificial Sequence

=220>
<223= Synlhetic

=400> 265
gcgagagaag gggclatggt titigaclac 30

«210= 266

=2711= 10

=212> PRT

=213= Artificial Sequence

<220
«223> Synthelic

=400> 286
Ala Arg Glu Gly Ala Met Val Phe Asp Tyr
i 5 10

e210= 267

<2{is 322

<212= DNA

=213= Ardilicial Sequence

<220
«223> Synthelic

400> 267

gacalccagl lgaccoagtc iccalectte ctglotgeat clataggaga cagagtcacc 60
atcacitget ggaccaglea gggeatiage agllatilag cetggtatea geaaaaacca 120
gooazagece ctaaactect gattlalact geatcegelt locazaglgy ggteccalea 180
angtlcageg geagiggats tgggacagaa teaclctca coalcageag cotgoagerel 240
gaagaltilg caactatia ctglcaacag citaalagit accegtlcac titggecag 300
gggaccaagc tgaagateas ac 322

<210= 268

=211= 107

<312> PRT

<213= Arificial Sequence

w220

78



<223> Synthetic

<400= 268
Asp lle Gin Led Thr 5ln Ser Pro Ser Fhe Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr lle Thr Cys Trp Ala Ser Gln Gly lle Ser Ser Tyr
20 a5 30
Leu Ala Trp Tyr Gln Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie
5 40 45
Tyr Ala Ala Ser Ala Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu Gin Pro
65 70 75 a0

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gin Leu Asn Ser Tyr Pro Phe
as a0 95

Thr Phe Gly Gin Gly Thr Lys Leu Glu Ile Lys
100 105

=210~ 269

<211>18

=212= DNA

=213> Arlilicial Sequence

ot
<223= Synthelic

=400 268
cagggcatia gcaghat 18

<210= 270

211> 6

«212> PRT

=213~ Artificial Sequence

=220~
=223 Synlhelic

=400 270
Gln Gly lle Sar Ser Tyr
1 5

=210= 271

<211 &

<2 12> DA

<243= Arlilicial Sequence

<220
<223= Synthelic

=400> 271
gclgeatee Q

=210= 272

<211= 3

<212= PRT

<213> Artificial Sequence

=20
«<223= Synlnelic

99



=400= 272
Ala Ala Ser
1

=210= 273

<211> 27

<212> DNA

«213= Artificial Sequence

<220
<223> Synthetic

<400> 273
caacagctta alagtiacoo ghcact 27

<Z210> 274

211> 49

«212= PRT

213> Arlilicial Sequence

=
«<223> Synthelic

<A00= 274
Gin GIn Leyu Asn Ser Tyr Pro Phe Thr
1 5

<210= 275

<211= 355

<212 DMA

=213= Arllicial Sequence

Eot
=223 Synlhelic

<400 275

cagglacagc lgcaggaghc gageccagna clggtgaage cilcacagac celgleccic 60
accigeacty telelggtag clocateage aglgatgght actactggag clggatcege 120
cagcaccoag ggaagggcct ggaglggatt ggglacatel atlacagtgg gageacctac 180
lzcaaccogl ceoleaagag legaatiale alaleagtag acacglclaa gaaccagtic 240
lccctgaage lgagelelgt gaclgeegeg gacacggecq tglattaclg igegagagasa 300
ggogctatgg ltitgacla clggggecag ggaacootgg teaccgictc cicag 333

<210= 276
<211> 118
22492 PRT
=213> Adilicial Sequence
<220
223> Synlhelic
400> 276
GIn Val Gin Leu Gin 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 Ser Ser Gly
20 25 30
Gly Tyr Tyr Trp Ser Trp lle Arg Gin 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 B0
Leu Lys Ser Arg lle I'e lle Ser Val 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 g0 95
Cys Ala Arg Glu Gly Ala Met Val Phe Asp Tyr Trp Gly Gin Gly Thr
100 105 110
Ley Val Thr Val Ser Ser
15

<210= 277

<211= 30

<212> DNA

<213> Artificial Seguence

220>
«223= Synlhebc

<400= 277
gglggeleca icageagtgg ggtiactac 30

<210> 278

<211= 10

<212> PRT

=213 Adificial Sequencs

<220
223> Synlhelic

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

=210= 279

<21= 21

=212= ODNA

<213= Arlificial Sequence

=220=
«223= Synthelic

<400= 278
alclattaca gtgggageac G 21

=210 2680

=211= 7

<212= PRT

<213= Arificial Sequence

<220
=223 Synthedic

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

<210=> 281

ID{



<211= 30
212> DNA,
213> Ardilicial Sequence

=20
«223> Synlhelic

=400> 281
gcgagagaag gggelalgai titlgactac 30

=210= 282

<211>10

<212> PRT

<213> Arlificial Sequence

<220>
<223 Synthelic

<400 282
Ala Arg Glu Gly Ala Met Val Phe Asp Tyr
1 5 10

<210> 283

<241=> 322

212> DNA

<213 Adilicial Sequence

<220
<323> Synthetic

400> 283

gacatceaal lgacceagie tecalcetic cigtetgoat clglaggaga cagagleace &0
atcactiget gggecaglea gggeatiage aghiatttag cclgglalca geaaaaacca 120
gggaaagece ctasaclceol galtlatgel gealcogett tgeaaanlgg ggtceealca 180
aggticageg geagtggale laggacagaa tteaclclea ceateageag cctgeagecl 240
gaagattllg caacitatla ctgtcaacag citaatagli accegticac tttlggecag 300
ggoaccaage agagalesa ac 322

=210 264

<211= 107

=212> PRT

<213 Arificial Sequence

<20

223> Synthelic

=40Q0= 284

Agp lle Gin Leu Thr Gln Ser Pro Ser Phe Leu Ser Ala Ser Val Gly

1 5 i0 15

Asp Arg Val Thr lle Thr Cys Trp Ala Ser Gln 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 40 45
Tyr Ala Ala Ser Ala Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu Gin Fro

65 KA 75 &0

Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn Leu Asn Ser Tyr Fro Phe
85 o0 a5

Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys

j02



100 105

=210= 285

<211 18

212> DNA

<213> Arlflicial Sequence

=220
<223 Synlhelic

=400> 285
taggocata goagitat

210> 286

211>86

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> Artificial Sequence

220>
=223> Synthelic

=400 287
gelgealce

=210> 283

=211=>3

<212= PRT

<213= Arliliclal Sequence

=220
<223> Synihetic

=400 288
Ala Ala Ser
1

=210= 238

=211= 2¥

<212> DNA,

<213> Artificial Sequence

=220
«223> Synlhelic

=400 289
cascagctta alagtlacce glteact

18

a7

/D3




«210> 280

211> 9

212> PRT

213> Artilicial Sequence

=230=
=223= Synthetic

=400= 290
GIn Gln Leu Asn Ser Tyr Fro Phe Thr
1 5

<210> 2891

<211=> 355

=212> DNA

<213= Arilicial Sequence

220>
<223> Synthelic

<400 291

cagglgeage tgcaggagtc gggeccagga ciogtgaage cttcacagac celgtcooic 60
acctgeacly tohotgglag clecalcage aglggtggtt aclaciggac clggalcege 120
cagcacccag ggaagggecl ggagiggatl ggglacatct attacaglgg gageacciac 180
tacaacccgt coclcaagag legagtialc atalcaglag acacgtctaa gaaccagitc 240
tecctgaage tgageletgl gaclgoegeg gacacgaeeg tgtatlacty tnegagagaa 300
ggggctalgg tiiligacta clgggoccag goaaccetgg teacegletc ctocag . 355

«210= 202

<211= 118

<212= PRT

<213= Arifcial Sequence

=220
=223> Synlhetic

400> 292
Gin Val Gln Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
1 5 10 18
Thr Lew Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Ser Ser Gly
20 25 a0
Gly Tyr Tyr Trp Thr Trp lle Arg Gin 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 L1 &0
Leu Lys Ser Arg Val lle lle Ser Val Asp Thr Ser Lys Asn {5in Phe

65 70 75 80
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
35 a0 95
Cys Ala Arg Glu Gly Ala Met Val Phe Asp Tyr Trp Gly Gin Gly Thr
100 105 110
Leu Yal Thr Val Ser Ser
11%
210> 293
<2{1= 30
=212= ONA

<213 Arificial Sequence

{04



<220=
=223> Synthelic

<400> 293
gatageteea lcageaglgg lggtlackac 30

<210= 284

=211 10

212> PRT

<213> Arlificial Sequence

220>
<223> Synlhelic

<A00> 204
Gly Gly Ser llz Ser Ser Gly Gly Tyr Tyr
1 5 10

<210= 285

211> 21

=212> DNA

=213= Arificial Seguence

<220
<223 Synlhelic

<400= 245
alclattaca glgggageac ¢ 21

<20= 205

211> 7

=212= PRT

<213> Artificial Sequence

<220
223> Synlhelic

400> 296
lle Tyr Tyr Ser Gly Ser Thr
1 L

=210= 2097

=211= 30

<212> DNA,

=213= Arilicial Sequence

=230
=<223= Synhelic

<A00= 297
gcgagagaag gagclalggt (hgaciac 30

<210~ 298

=211= 10

<212= PRT

<213= Adificial Seguance

<220=

. D5



«223> Synlheiic

<400= 298
Ala Arg Glu Gly Ala Mel Val Phe Asp Tyr
1 5 10

=210 289

<211= 322

~212> DNA

<213> Arlificial Sequence

=220>
<223= Synthelic

<400= 298

gacalecagt tgacccagic lecaleete clgtolgeal clgtaggaga cagagicace 60
atcactgct gggesaglea gggcatiage aghiattiag colgglatea geazaaaacca 120
gggaaagecc claagetoet galelatget geatecgetl lgeaaagigg ggheccalea 180
aggtlcageg geaglggate \gggacagaa Heactelea ¢aateageag cclgeagecl 240
gaagalttly caacttatta ctglcaacag cilaatagh accegttcas tittggecag 200

gogaccaage tggagaleaa ac 322

<210= 300

<211= 107

<212= PRT

=213~ Arificial Sequence

<220

%223 Synlhelic

<400> 300

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

1 5 10 15

Asp Arg ¥al Thr lle Thr Cys Trp Ala Ser GIn Gly lle Ser Ser Tyr

20 25 ao

Leu Ala Trp Tyr Gin GiIn Lys Pro Gly Lys Ala Pro Lys Leu Leulle

35 40 45

Tyr Ala Ala Ser Ala Leu Gln 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
65 70 75 80

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

35 90 g5
Thr Phe Gly Gin Gly Thr Lys Lau Glu lle Lys
100 105

=210 301

<211> 18

212> ONA

243> Arlificial Sequence

220>
<223~ Synthetc

<400> 301
caggacatla geagttal 18

2210> 302
<271> 6

106



212> PRT
<213> Arificial Sequence

=220
<223 Synlhelic

<400 302
Gin Gly lle Ser Ser Tyr
1 )

=210= 302

=211= 9

=213 DINA

<213~ Arlificial Sequence

=220
223> Synthelic

<400> 303
gclgealce 9

=210= 304

<2112 3

=212= PRT

<213= Arificial Sequence

<220
<223> Synlhelic

=400= 304
Ala Ala Ser
1

=210= 305

=211= 27

212> ONA,

=213~ Artificial Seguence

<220=
=223 Synlhelic

<400> 305
cagcagctia atagitaces atteact pr

=210 306

<211> 9

=212 PRT

<213= Arilicial Sequence

=220
<223> Synlhetic

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

<210 307
<211> 355

;’07-



<212= DNA
=213> Arlificial Sequence

<220
=223~ Synlhetic

=400 307

cagglgcage lgeaggagte gageccagga clgglgaage clicacagac ccigteccle 860
acctgeacty tefctgglag clecatcage aglgalggh actastggac clagalcege 120
cagtacccag ggaagggecl agaglggatt ggglacatet altacaglgg gageacctac 180
tacaaccegl cocleaagag icgagiiale atalcaglag acacglctaa gaaccagtic 240
tecetgagge lgagelolgl gactgeegeg gacacggeen tglatlacla lgegagagaa 300
agagclalgg tttigacia clggggecag ggaaceelgg leacogtete cleag 355

<210= 308

211> 118

<212> PRT

<213> Arlificial Sequence

«220>
<223> Synthelic

<400 308
Gln Va! GIn Leu GIn 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 Ser Ser Gly
20 25 30
Gly Tyr Tyr Trp Thr Trp lte Arg Gin Tyr Pre Gly Lys Gly Leuw Glu
35 40 45
Trp lle Gly Tyr lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 55 B0

Leu Lys Ser Arg Val lle lle Ser Yal Asp Thr Ser Lys Asn Gin Phe
65 70 75 20
Ser Leu Arg Leu Ser SerVal 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
Leuw Val Thr Val Ser Ser
115

<210 309

=211> 30

<212> DNA

<24 3> Arlificial Sequence

<220
«223> Synthetic

<A00= 309
ggtggoteca lcagoagtgy lggllaciac 30

=210= 310

=211= 10

212> PRT

<213 Arlilicial Sequence

<220>
<223= Synihelic

=400= 310

10%



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

=210> 311

=211> 21

=212> ONA

=213= Arlilicial Sequence

<220

=223> Synthetic

=400> 311

alctatlaca qtgggageac c 21

<210> 312

211> 7

212> PRT

=213= Artificial Sequence

=220
<223= Synlhelic

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

=210= 313

=211> 30

=212 DNA

<213= Ardificial Sequence

<220=
223> Synthehc

400> 313
gcgagagaag gggetalgal tilgaclac 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 5 10

=210= 315

<311= 322

=212= ONA

<213= Artificial Sequence

<220
<223> Synlhelic

=<400> 215

109
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gacatccagl lgacecagtc tecatechic ctalelgcal ctataggaga cagaglcacs 60
alcacltget gagceaglea gggeattage agttaltiag colgglalea geazaaaacea 120
aggazaagoes ctaagelect galclatgel geateegelt tgeaaaglgg ggtecealea 180
aggtlcageg geagtggale tgggacagaa teactotea caatcageag celgeagect 240
gaagatttly caacitatia ctglcaacag ctlaatagtt accegticac Hilggeeag 300
gogaccaage lggagalcaa ac 322

=210= 316
<211> 107
<212= PRT
<213~ Artificial Sequence
<220
=223> Synthetic
<400> 316
Asp lle GIn Leu Thr Gin Ser Pro Ser Phe Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr lle Thr Cys Trp Ala Ser Gin Gly lle Ser Ser Tyr
20 25 30
Leu Ala Trp Tyr Gln Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lle
25 40 45

Tyr Ala Ala Ser Ala Leu GIn Ser Gly Val Pro Ser Arg Phe Ser Gly
a0 85 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu GIn Pro
G5 KLt 75 80

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

85 80 95
Thr Phe Gly GIn Gly Thr Lys Leu Gld lle Lys
100 105

<210= 317

<211= 18

=212= OMNA

=<213= Arificial Sequence

220>
<223> Synthelic

=400= 317
cagagcalta gcagiiat i8

=210> 318

211> 6

=212+ PRT

=213> Arlilicial Sequence

«220=
=223 Synthelic

<400= 318
Gln Gly lle Ser Ser Tyr
1 5

<210= 319

211> ¥

=212> DINA

«213> Ardilicial Sequence

L7



=220>
<223= Synlhelic

=400= 319
gclgcatco 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 atagltacce ghicact 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 8

=210 321

211> 358

=212> DNA

=213> Artificial Sequence

<220
=223 Synlhelic

=400= 323

caggitcace lgglgcaglc lggagelgag gtgaagaage clggggeclc aglgaaggte 60
loctgeaasg cliciggtla cacclilace aactalggta tcacelgggl gegacaggas 120
celggacaag ggctigaghy galgggatgy alcagegela acagtggtaa cacagaclcl 180
gcacagaagt lccaggecag aglcaccatg accacagaca catccacgac cacageclac 240
atggaaclga ggageelgag alclgacgac acggecgtgl atlattgige gacgtalagl 200
lggaacltic aclggticga ceectgggue cagggaacee tggteacegt clecleag 358

<210> 324
<211= 1149

111



«212= PRT
<213= Artificial Sequence

220>

=223> Synihetic

=400 324

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

1 5 10 14

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

Gly lle Thr Trp ¥al Arg Gin Ala Fro Gly Gin Gly Leu Glu Trp Mel
35 40 45
Gly Trp ll2 Ser Ala Asn Ser Gly Asn Thr Asp Ser Ala Gin Lys Phe
50 25 &0
Gln Ala Arg Val Thr Met Thr Thr Asp Thr Ser Thr Thr Thr Ala Tyr
G5 70 75 80
Mel Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
a5 a0 95
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
15

<210= 325

<211= 24

=212= DNA

=213= Ardilicial Sequence

220>
222> Synthelic

<400> 325
ggtiacacct itaccaacla lggi 24

== 336

=211~ 8

=212> PRT

=213> Ardificial Sequence

<220
«223> Synthelic

=400> 326
t5ly Tyr Thr Phe Thr Asn Tyr Gly
1 5

<210~ 327

<211> 24

=212> DNA

<213~ Artificial Sequence

<220
¢ 23> Synlhelic

=400 327
alcagegcela acaglgglaa caca 24

=210= 328

it2



=211=8
=212= FRT
<213>= Arificial Segquence

=220=
<223> Synthetic

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

210 329

=211 36

=212 DNA

<213> Arilicial Sequence

<220
<223> Synthelic

<400= 328
gcgacglala ghggaactt lcaclggite gacece 36

=210= 330

<211z 12

<212> PRT

=213~> Artificial Sequence

222
=223 Synlhelic

<400> 330

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

<210> 331

=211= 325

=212> ONA

=213= Arilicial Sequence

=220
=223> Synlhelic

=400 331

gaaattglgt lgacgeagle tocagacact clglettig clecaggaga aagagteace 60
cletocigca ggaccaglca gaglgteagi accaactacl tagestggla cocagoagasa 120
cclagecang cloccagact ectealetal gglgealeca geagggecac lggeatecca 180
gacaggllca glggeaglgg glelaggaca gaclicatic lcaccalcag aaglatggag 240
cclgaagatl thgoaglgla Haclgleag cagtgigglyg gotcaccglg gacgticgge 300
caagggacca gogtggasat casac 325

e20= 332
=211> 106
<H2= PRT
=213> Arlilicial Sequence

<220
<223= Synlhelic

=400 332

3



Glu lle Val Lew Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Val Thr Lew Ser Cys Arg Ala Ser Gln Ser Val Ser Thr Asn
20 23 30
Tyr Leu Thr 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
a0 55 &0
Gly Ser Gy Ser Gly Thr Asp Phe lle Leu Thr lle Arg Ser Leu Glu
65 70 75 80
Pro Glu Asp Phe Ala Val Tyr Tyr Cys GIn GiIn Cys Gly Gly Ser Pro
85 a0 a5
Trp Thr Phe Gly GIn Gly Thr Arg Val Glu lle Lys
100 105

=210> 333

<211> 21

=212= DNA

<213> Arlilicial Seguence

<220>
<223> Synlhelic

400> 333
cagaglgica gtaccaactac 21

=210= 334

<2117

<212= FRT

=213> Arlificial Sequence

<220=
=223> Synlhelic

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

<2Z10= 335

<211+ 8

=212= ONA

<213> Adilicial Sequence

220>
223> Synthetic

<400> 335
gglgcatee G

=210 336

<211 3

=212> PRT

=243> Arlifimal Sequence

<220>
<233> Synlhelic

=400> 338
Cly Ala Ser

g



<210= 337

2= 27

<21Z2> DNA

=213= Arificial Sequence

<220
«223> Synthelic

=AQ0> 337
cagcaglglg glagelcace glggacg 27

=210= 338

211> 9

<212= PRT

<213> Arihcial Sequence

220>
<223 Synlhetic

<400~ 338
GIn GIn Cys Gly Gly Ser Pro Trp Thr
1 5

<210= 339

=211=> 355

=212= DINA

=213> Arbificial Sequence

220
=223> Synthelic

=400> 339

cagglgcage lgolggagtc 19gggaagyge glogiceage clgggaggle: tetgagacte 6O
lcclatgeag eglelggatt caccltcagl agelatgaca lgcactgggt cogecaggeol 120
ttaggcasgg gaclggagty gglgacaght atatggtaly alggaaglaa lasalatbat 180
ggagactccg lgaagggecy atlcaceats tecagagaca allccaagaa cacqelgtat 240
clgcaaalga acageclgag agecgaggac acggclglal allactgtgs gagagalgga 300
gtagacggiy citttgatat Uggggecaa gogacaacgg leacegtele Hoag 356

<210 340
<211> 118
<212= PRT
<213> Anilicial Sequence

<220
<223= Synthelic

=400> 340
GlIn Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gln 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 ao

Gly Met 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 Gly Asp Ser val
a0 585 60
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

g



65 70 75 80
Leu Gin Mel Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 80 a5
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> Arificial Sequence

=220
<223 Synlhelic

<40> 341
ggattcacct tcaglageta tgge 24

210> 342

=211= 8

<212> PRT

<213= Arificial Sequence

=220=
=223> Synthelic

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

210> 343

=211= 24

=212> DNA

<213= Arificial Sequence

=220=
=223> Synlhelic

400> 343
atalggtatg atggaaglaa (aaa 24

=210=> 344

=211= 8§

=212 FRT

=213= Arificial Sequence

230
223> Synlhelic

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

=210= 345

=211 33

=212> DNA,

<213= Artificial Sequence

&



=220
<223> Synthetic

<400> 345
gcgagaqalg gagtagacgg ftgctttigal att 33

<210= 346

211> 11

=212= PRT

<213> Artificial Sequence

=220~
223> Synthefic

<400 346
Ala Arg Asp Gly Val Asp Gly Ala Phe Asp lle
1 & 10

210> 347

<211= 322

=212> DNA

=213= Artificial Sequence

<220
<223> Synlhelic

=A00> 247

gocatccaga \gacceagic lccaleclcc ciglelgcal clglaggaga cagagtoace 60
atcacttgoc gggcaagica ogacatiaga aalgatitag golgglatca goagaassca 120
gagasagccc tlaaactect gatetalget geatecaght tacaaaolgn aolecccaica 180
aggticageg goaglogate iggeacagat tteactetea ccateageag acigeagect 240
gaagattttg caactialta ctglcaacaa gatlacaatt acciglatac Hogecag 300
gopaccaacs iggagalcaa ac 323

<210=> 348

<211= 107

<212> PRT

=213= Arlilicial 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 Val Thrlle Thr Cys Arg Ala Ser Gin Asp lle Arg Asn Asp
20 25 30
Leu Gly Trp Tyr Gin Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu lie
35 40 45
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Fro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Gin Pro
G5 70 75 20
Gl Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Asp Tyr Asn Tyr Led Tyr
B5 80 a5
Thr Phe Gly GIn Gly Thr Asn Leu Glu lle Lys
100 105

1



<210= 349

211> 18

<212> DNA

213> Arilicial Sequence

<220
223> Synlhetis

<400 345
caggacalla gazalgat

=210> 350

<211=6

212> PRT

=213> Adificial Sequence

=220
<223 Synlhelic

=400> 350
GIn Asp lle Arg Asn Asp
i ]

<210> 351

<211= 9

=212 DNA

<2 13> Arfificial Sequence

<220
<223> Synthetic

=400~ 351
gclgcatee

=210> 352

<211> 2

=212= PRT

=213> Artilicial Sequence

<220
<223> Synlhelic

=400= 352
Ala Ala Ser
1

=210> 353

<211= 27

212> DNA

213> Artificial Sequence

<220
<233> Synthehc

<400= 353
caacaagalt acaattaccl glatacl

=210> 354
211> 8

18
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<212= PRT
<213= Arlificial Sequence

<220
223> Synlhelic

400> 354
{5In GIn Asp Tyr Asn Tyr Leu Tyr Thr
1 5

=210= 355

“211> 364

=212 DNA

<213= Arihcial Seguence

=220
=223> Synlhelic

<d400=> 355

gagglgcagl lggiggaglc ggggggagge ttgglocage clggggagle cetgagacte 60
leclgigaag colelggat cacctitgat asctaliata lgacectggat cogecagact 120
ecagggaagy aactgaaqlg gglggecaac alaaaggaag alggzaalga tagalactal 180
glggactcty tgaagggeeg chicaccale lecagagaca acgecazgea gloactgit 240
ctacaaalga acaglclgag ageegaggac acggelgtt atlaclglge gagagaattt 300
tggaglggcc cleaclacgy Htgpacale lggggecaag ggaccacggl caccglotes 260
cag 254

<210> 356

=211= 121

=212= PRT

213> Arlificial Sequence

<220
<223> Synlhetic

=<400> 356
Glu Val GIn Leu Val Glu Ser Gly Gly Gly Lew Val Gin Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Glu Ala Ser Gly Phe Thr Phe Asp Asn Tyr
20 25 3

Tyr Met Thr Trp Wal Arg Gin Thr Pro Gly Lys Gly Leu Glu Trp Wal
35 40 45
Ala Agn lte Lys Glu Asp Gly Asn Asp Arg Tyr Tyr Val Asp Ser Val
a0 55 60
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ala Lys Gin Ser Lew Phe
85

70 75 20
Leu G3In 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 Val Trp Gly

100 1056 110
Gin Gly Thr Thr Wal Thr Val Ser Ser

115 120

=210~ 357
<211> 24
<212> DNA

<213= Arlilicial Sequence
<220

119



223> Synthetic

<400= 357
goaticaccl hgataacta tat

<210 358

=211= 8

<212= PRT

<21 3= Adilicial Sequence

<220
<223> Synlhetic

=400> 358
Gly Phe Thr Phe Asp Asn Tyr Tyr
1 5

=210> 358

211> 24

=212=> DNA

<213> Arificial Sequence

<220
<223= Synlhelic

=400> 359
gtasaggaag alggaaatga taga

210> 380

=Z11>8

=212= PRT

<213> Arificial Sequence

=220
=223> Synlhetic

<4Q0= 350
Ite Lys Glu Asp Gly Asn Asp Arg
1 5

<210= 361

211> 42

<212= DMNA

<213> Arlificial Sequence

<3220
<223 Synlhelic

=400> 361
gcgagagaat ittggagtag cocteaclac ggtitggacg te

210> 362

<211> 14

<212= PRT

=213= Arificial Sequence

<220
<223 Bynlhelic

24

42
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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 DINA

<213> Artificial Sequence

<220
<223> Synlhetic

=400 383

goootocaga lgacocaghe tecatesles ctglelgeac ciglaggoga cagagleace 60
atcactigee gggeaaglca ggacotlaga aataatilag golggtalca geagaaacca 120
gggaalgece claaaticct galclatget gealceagh tacaaaglyg aatcceatca 180
agghicageg geagtggate fggeleagal iteaclelea ceatcageag cotgoagecl 240
gaagalitlg caacttalta ctgtelacaa gatlacaaltt acoclecgac gticggocag 300
gggaccaagqg tggaaateaa go 322

<210> 354
=211= 107
<12> PRT
213> Artificial Sequence
=220=
<223> Synlhalic
=400> 364
Ala Leu GIn Mel Thr Gin Ser Pro 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 20
Leu Gly Trp Tyr Gin Gln Lys Pre Gly Asn Ala Pro Lys Phe Laulle
35 40 45

Tyr Ala Ala Ser Ser Leu Gin Ser Gly lle Pro Ser Arg Phe Ser Gly
50 55 &0
Ser Gly Ser Gly Ser Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
65 T 75 a0
Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln Asp Tyr Asn Tyr Pre Pro
a5 30 95
Thr Phe Gly GIn Gly Thr Lys Val Glu lle Lys
100 106

210> 365

<211> 18

212> ONA

=213> Artficial Sequence

<220
<223> Synlhelic

=400= 365
caggacglta gazalzal 18

=210= 366

=217= @

<212= PRT

=213 Arlilicial Sequence
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<220
<223 Synthetic

<400> 366
Gin Asp Val Arg Asn Asn
1 5

<210= 367

<211= 2

<212=> DNA

=213= Arlilicial Sequence

=230
«223> Synlhelic

<400> 367
gelgcatco

<210 368

<211= 3

<212= PRT

=213= Arlificial Sequence

220>
<223> Synihetic

<400> 268
Ala Ala Ser
1

<210= 354

<211 27

=212 ONA

<213~> Arlilicial Sequence

<220
235> Synlhetic

<400 354
clacaagatt acaatlacce lccgacg

<210= 370

<Z211= 4

«212=PRT

213> Arlificial 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

27
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<2 M=
©223» Synlhetic

=400 371

caggtgcage iggtagagtc lgogggagge glgglecage clgggagghs cotgagacte £0
lcelgigeag cglefggalt cacettcagt agttalggea tgeacigggl cogecagact 120
ccaggcaagg agclgdagty golggeagtt Watggtalg atggaaatas laasaactat 180
glagactcey igaagggorog altcaccale tcaagagaca allccaagaa cacgeligtal 240
clgcaaalga acagcclgag agecgaggac acgaclglgt attactglge gagagatcac 300
gattilagga glggtiatga goggloglic gaceectygg gecagggaac chiggicace 360
ghetectcag 370

<210= 372

=2711= 123

=212> PRT

<213> Artificial Sequence

<220

223> Synlhelic

<400> 372

Gin Val Gln 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 Gly Phe Thr Phe Ser Sar Tyr

20 25 a0

Gly Mei His Trp Val Arg Gin Alz Pra Gly Lys Gly Leu Glu Trp Val

a5 40 15

AlaVal Leu Trp Tyr Asp Gly Ser Asn Lys Asn Tyr Val Asp Ser Val
50 a5 &0
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

B5 70 75 80
Leu GIn Mel Asn Ser Leu Arg Alz Glu Asp Thr Ala Val Tyr Tyr Cys
85 a0 85
Ala Arg Asp His Asp Phe Arg Ser Gy Tyr Glu Gly Trp Phe Asp Pro
100 105 110
Irp Gly GIn Sly Thr Leu Val Thr Val Ser Ser
115 120
<210= 373
=211+ 24
<212= DNA
=213> Anilicial Sequence
<220
=223 Synlhetic
<400= 373
ggaticacct lcaglagtta lggc 24
=210 374
<211=8
=212= PRT

<213> 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= Arificial Sequence

2220
223> Synthelic

=400 375
ttatggtalg alggaagtaa laza 24

=210=> 376

=211= 8

<212> PRT

=213 Ardilicial Sequence

<220
=223= Synthetic

<AQ0= 376
Lew Trp Tyr Asp Gly Ser Asn Lys
1 5

<210= 377

<211= 48

=212= DNA

=213> Arilicial S=quence

<220
<223> Synthelic

<400= 377
gegagagate acgaltian gaglggitat gagegglogl legaceoo 43

<210 378

211> 6

<H2= PRT

=213= Artificial Seguence

=220=
«<223> Synihelic

=400 378
Ala Arg Asp His Asp Phe Arg Ser Gly Tyr Glu Gly Trp Phe Asp Pra
1 5 10 15

=210~ 378

<211= 322

=212> DNA

<213= Arifical Sequence

<220=
=223> Synthelic

=400 378
gaaatiglgl lgacacagte (ccagecace clgletitgl clocagggga aagagecace 80
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cteleclgea gggecagica gaglgttege agetacttag cotgglacea acagazacat 120
gaccaggcte ccaggeteal eatclalgal gealecaaca gggecarigg cateccagee 130
aggttcagtg geaglgoate lgggacagac tteactelca coalcageag colagagect 240
gaagaliitg cagtilatta clgicagcac cglageaact goccloccac tiheggegga 300
gggaccgagg tggaggicag ac 322

=210= 380

<211> 107

<212= PRT

«<213= Artificial Sequencea

<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 Gin Lys Pro Gly Gln Ala Pro Arg Leu Leu lle
a5 40 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly
a0 55 a0
Ser Gly Ser Gly Thr Asp Fhe Thr Lau Thr lle Ser Ser Leu Slu Pro
65 70 75 80
Glu Asp Phe Ala Val Tyr Tyr Cys Gin His Arg Ser Asn Trp Pra Pro
85 80 85
Thr Phe Gly Gly Gly Thr Glu Val Glu Val Arg
100 105

<210= 381

=211=18

=212= DNA

<213> Adilicial Sequence

<220
225> Synlhetc

=400 331
cagaglgttc geagelac 18

<210= 382

<211= 6

<212= PRT

213> Arlificial Sequence

<220
w223= Synthelic

=400 362
Gln Ser Val Arg Ser Tyr
1 5

=210 383

<211= 19

<212= DA,

<213> Ardihcial Sequence

<220=
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<223> Synthelic

=400 383
gatgcales a

=210 384

211> 3

<212= PRT

=213= Arlificial Sequence

=220
<223> Synthelic

<400> 384
Asp Ala Ser
1

<210= 385

<211= 27

<212> DNA

=213> Arlificial Sequence

2 220>
=<223= Synihelic

=400> 385
cagcaccyla geaactggec teceact 27

=210= 386

211> 9

212> PRT

=213 Arilicial Sequence

<220
<223> Synthetic

<400> 386
GIn His Arg Ser Asa Trp Pro Pro Thr
1 ]

<210> 387

211> 16

213> DNA,

<213> Arificial Sequence

<220=
=233 Synihelic

<400 387
laccggetee cgalgg 16

<210> 388

<211= 18

=212 DNA

<213= Adificial Sequence

<220
=223> Synthelic

Faf



=400> 338
ggcggrlaag glgltigga

<210= 389

211> 22

<212> DA

<213> Afificial Sequence

«220>
<223 Synthelic

=400 389
lgggaalga ggazagcaaa ct

=<210= 390

<291> 18

<272> DNA

<213= Arlilicial Sequence

<220
<223> Synthelic

<400 380
ctgaagtace ggaggaga

<210= 381

=211= 20

<212> DNA

=21 3= Arificial Sequence

<220
<223 Synlhelic

<400 391
atcacgetgq tggtectett

<210= 392

<211=16

<212=> DNA

=213> Arlificial Sequance

220>
223> Synlhelc

=400= 392
gctgeggega glgell

<210= 393

<211= 23

=212> DNA

=273= Artificial Sequence

=220%
=223 Synihelic

=400=> 393
lggcaaatgs tggacesaac aca

=210 394
<211= 18
«=212> ONA

12

22

18

20

16

23

/24



=213= Afificial Sequence

=220=
<223= Synthetic

=400 394
ggatectgoc alettglee 19

«210> 3495

<211= 22

=212> DNA

<213 Arificial Seguence

<220
223> Synlhelic

=400 395
gcagalgasa zaclgggasc ca 22

<210= 3956

211> 372

=2912> DNA

=213> Arlilicial Sequence

«220=
«<223= Synthetc

<400 396

caggigeage ingtgcagte aggtecagna clggtgaage cetegeagaa colcicacle 60
acclglgcca lctcoggaga caglglelel aglgatagtg clgetliggaa clggalcagg 120
caglcecoeat cgagaggecel lgaglggoty ggaaggacat actacaggle caagtggtat 180
satgattatg cagtatelgt gaaaaagteqa ataaccitca acccagalac alccaagaac 240
cacalclers lgeagelgaa ctelgtgact cecqagoaca cggelatela tactglgea 300
agagagggao alaaltggas ttacggotag ctegaccest agogecagqg aaccacgatc S60
accoiclcel ca 372

=210= 327
<211 124
<212 PRT
<213= Arlificial Sequence

<320=
=233 Synthetic

<400 397
Gln Wal 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 60
Val Ser Val Lys Ser Arg lle Thr Phe Asn Pro Asp Thr Ser Lys Asn
B5 70 75 B0
His lle Ser Leu GiIn Leu Asn Ser Wal Thr Pro Glu Asp Thr Ala lle
a5 90 85
Tyr Tyr Cys Ala Arg Glu Gly Asp Asn Trp Asn Tyr Gly Trp Leu Asp
100 102 110
Pro Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
115 120
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<210> 398

<211> 30

=212> DNA

<213> Arlificial Sequence

2220
<223> Synthelic

<400> 398
ggagacagtg toiciagtga tagtgelget

=210 399

<211= 10

<M2= PRT

213> Artificial Sequence

<220
<233> Synthelic

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

<210 400

<211= 27

<212 DNA

=213= Artificial Sequence

<220
<223> Synthetic

<400= 40}
acatactaca gglccaagtg gtataal

<210= AQ1

<211+ 9

<212> PRT

=213> Arificial Sequence

<220
=223 Synlhelic

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

=210= 402

<211 42

<212= DNA

213 Aringal Sequence

=220
<223> Synlhelic

=400 402
gcaagagagg gggataatty gaattacgge tygetegace e

20

27

129
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=210 403

211> 14

«212> PRT

<213= Arificial Sequence

<220
=223= Synlhelic

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

<210=> 404

<211> 336

2212> DNA,

213> Arlilicial Sequence

220>
=223 Synthelic

=400= 404

gacatccagt tgacceagle lesactetes ctgoeecgtea cocelggaga gecagecloo 60
atclcclaca gatelaglea gageclectt citagtasty gatacaacts tttggatiog 120
lacctguaga agooagggea glelecacaa clectgalet attlggtttc faglegggss 180
lccgggglos clgacagytt cagtggeagt goalecggea cagatttiac aclgazaalc 244
agcagaglgg aggelgagga Htiggaatt tattaliga tgeaagelel acaaaciong 300

tacaclttto goccgggggac caagglggas alcaaa 3386

<210 4035

<211> 112

<212 PRT

«213> Arificial Sequence

<220

223> Synlhelic

<400= 405

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

1 5 10 15

Glu Pro Ala Ser lle Ser Cys Arg Ser Ser Gln Ser Leu Leu Leu Ser

20 25 3a

Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gin Lys Pro Gly Gin Ser

a5 40 45

Pra GIn Leu Leu lle Tyr Leu Val Ser Ser Arg Ala Ser Gly Val Pro
50 55 60
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle

65 70 75 80
Ser Arg Wal Glu Ala Glu Asp Phe Gly lle Tyr Tyr Cys Met GIn Ala
85 a0 95

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

130



=400 406

cagagocics tclagtaa lggatacaac tat

=210= 407

<211> 11

212> PRT

=213> Arificial Sequence

=220
223> Synlhelic

=400= 407

GlIn Ser Leu Leu Leu Ser Asn Gly Tyr Asn Tyr

1 o 10

=210 408

211> 9

<22= DNA

<213> Arlilicial Seguence

220>
=223> Synthelic

=400= 408
Hagtticl

=210= 4089

<2113

=212 PRT

<212= Artificial Sequence

230
=223> Synlhelic

=400 409
Leu Wal Ser
1

=210= 410

<211= 27

<212= DNA

213> Adificial Sequence

=220=
223> Synlhelic

=AQ0= 410
algcaagele lacaaaclee glacact

210> 411

<211= 9

<212> PRT

«213= Arificial Sequence

<220
<223> Synihelic

<400 411

a3

27

13§



et Gin Ala Leu Gin Thr Pro Tyr Thr
1 a

<210= 412

<2 11> 260

<212> DMNA

«213> Artificial Sequence

Bl
=223> Synthelic

<400 412

caggtgeags igeaggagic gggcccagga ctgglgaage cticacagac colglesets 60
acctgracty Ietctgglgg cleegteage agtgalaatt actaciggag ctggglecge 120
caacacccag ggaagggeel ggaglgglt ggttacatea aaaacagtgg gggeacctac 180
lacaaccegt ceclcaagag lcgealtace atatcagtag acacglclaa gaaccacte 240
lccclaagac igagetctat gacggeogeg gacacggeey tgtattactg lgegagagel 300
ggttegogaa gleactactt Igactactgg ggecagagaa coclggteac cgletecica 360

<210> 413
=211= 120
«212= PRT
<2153 Artificial Sequence
220>
<223 Synthetic
<400 413
GIn Val Gln Leu GIn Glu Ser Gly Pra Gly Leu Val Lys Pro Ser Gin
1 5 10 15
Thr Leu Ser Leuw Thr Cys Thr Val Ser Giy Gly Ser Val Ser Ser Gly
20 25 30
Asn Tyr Tyr Trp Ser Trp Val Arg Gin His Pro Gly Lys Gly Leu Glu
35 40 45

Trp Phe Gly Tyr iz Lys Asn Ser Gly Gly Thr Tyr Tyr Asn Pro Ser
50 85 60
Leu Lys Ser Arg lle Thr lle Ser Val Asp Thr Ser Lys Asn His Phe

Bo 70 7o 80
Ser Leu Arg Leu Ser Ser Mel Thr Ala Ala Asp Thr Ala Val Tyr Tyr
B5 a0 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
=223= Synthetic
=400 414
gytageleeg tcageaglgg taattaclac a0
<210= 415
<211= 10
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212> PRT
=213~ Arlificial Sequence

=220
=223 Synthetic

<400> 415
Gly Gly Ser Val Ser Ser Gly Asn Tyr Tyr
1 5 10

210> 416

211> 21

<212> DNA,

=213> Arilicial Sequence

=220
=225= Synthelic

<400> 416
alcaszaaca gigggggeac ¢ 21

<210= 417

<211=7%

<212> PRT

=213> Antificial Sequeance

Erde. |
=223= Synthelic

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

=210= 418

<211 28

<212= DNA

<213> Anificial Sequence

<220
223> Synthelic

400> 415
gcgagagolg gitcggggag leactacllt gactas 26

=210= 418

<211= 12

<212= PRT

<213= Arificial Sequence

<230=
=223> Synlhelic

<4{0= 418

Ala Arg Ala Gly Ser Gly Ser His Tyr Fhe Asp Tyr
1 5 10

<210> 420
211> 324
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<212> ONA
<213= Arificial Sequence

<220
<2253> Synihetic

<400> 420

gacalccagt tgaceeagle tccaggcace cigtetitgt clecagggga aagagecace 60
cleteclgea gggecantea gagtgttage ageaactact tageetggta ccagoagasa 120
cclggocagg clcccaggct cotcaletat ggtgealeca geagggecas lggealiccca 180
gacagghca gtggcagtgg glclgggaca gaclleacte leaccatcag cagactggag 240
celgaagalt glgcagligta ttactgleag caglacggtt actcacegal caccitegge 300

casagogacca ageiggagal caaa 324

<210= 421

=211> 108

=212> PRT

«213> Arilicial Sequence

<220

=223 Synthetic

<400=> 431

Asp lle Gln Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

3y Arg Ala Thr Leu Ser Gys Arg Ala Ser Gln Ser Val Ser Ser Asn

20 25 30

Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly GIn Ala Pro Arg Leu Leu
35 A0 45
lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 &5 &0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
65 7o 75 80
Pro Glu Asp Cys Ala Val Tyr Tyr Cys GIn GIn Tyr Gly Tyr Ser Pro
85 90 a5
lle Thr Phe Gly GIn Gly Thr Lys Leu Glu lle Lys
100 105

«290> 432

<211= 21

<212 DMNA

=213= Arilicial Sequence

=220
<223> Bynthelic

<400> 422
cagagtglta gcageaacla o 21

=210= 423

211> 7

212> PRT

<213> Arlificial Sequence

<220
«223> Synlhetic

=400= 423

Gln Ser Val Ser Ser Asn Tyr
3 5
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<210> 424

241> 0

=212>= DA

=21 3> Arlilicial Sequence

<220
=223> Synthelic

<AQ00= 424
ggtgcalce g

<210= 425

<211> 3

<212= PRT

«213> Arificial Sequence

<220
<223= Synihetic

<400 425
Gly Ala Ser
1

=210 426

=211= 27

=272> UNA

<213> Artificial Bequence

w220
=223~ Synthetic

=400> 428
cagecagtacg gqtlactcace gatraco 27

=210 427

2211% 8

=212= PRT

<213= Arbificial Sequence

€220
=223> Synithetic

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

<210= 428

<211> 3689

=212 DNA,

<213 Arilicial Sequence

<220=
=223~ Synlhebc

<40 428
gaggtgcage tggtgeaale lgggagagge glgglecage cigggaggle cotgagacic 60
teckgtgeag cgtotgnall cacciicaat agttalaogea tgeaclggal cogecagael 120
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ccaggcaaqq goctogagig gglgicalit Hatgglatg atggaactaa lasasaclat 130
gtagagtccg lgaagggecy attcaccate leaagagaca attccaagaa talgelgtal 240
clggaaalga acagecigag agoogaggac acggelgtgl atlactglge gagagateac 300
gatttiapga ghogttalga gggglggtic gacceelggyg goragggaac celggleace 360
glefeclca 269

=20 429

<211> 123

<22> PRT

213> Arilicial Sequence

=220

=223> Synthelic

<400 428

Glu Val Gin Leu Val Gin Ser Gly Gly Gly Val Val Gin Pre Gly Arg

1 5 10 15

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

20 29 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
&0 55 60
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Met Leu Tyr
65 70 75 20
Leu Glu Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Va!l Tyr Tyr Cys
8BS g0 a5
Ala Arg Asp His Asp Phe Arg Ser Gly Tyr Glu Gly Trp Phe Asp Pro
100 105 110
Trp Gly (3In Gly Thr Leu Val Thr Val Ser Ser
1135 120

=210> 430

=211= 24

212> DNA

«<243> Artificial Sequence

<220
<223> Synthetic

=<4 00= 430
ggallcaccl tcagtagtia tgac 24

<210>= 421

<241= B

=212= PRT

=213 Artificial Sequence

<2240
«223> Synthelic

<400 431
Gly Phe Thr Phe Ser Ser Tyr Gly
1 5

<210= 432

<211+ 24

<212> DNA

=21 5= Artificial Sequence
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<220=
<223> Synthelic

=400= 432
Haloglalg alggaactza taaa 24

<210= 433

<211=8

=212> PRT

213> Arlilicial Sequence

<220>
<223=> Synthelic

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

«210> 424

=211> 48

=212= DNA

<213= Arlificial Sequence

<220
223> Synlhelic

<400> 434
gcgagagate acgatiilag gaglggiiat gagggatagt tegaceee 43

<210= 435

=211+ 16

=M2= PRT

=213=> Arificial Sequence

220>
<223 Synlhetic

=A00> 435

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

=210> 4236

=211= 321

=212> DNA

<213> Arlilicial Sequence

<220
223> Synthelic

=400> 438

gaaalaglga lgacacagtc \ccagecace cigleltgl ctecagyyga sagagocace 60
clctcelgea ggaccagiea gaglgttage agolacttag colggtacca acagaaacet 120
ggccaggele ceaggetoct catclalgal gealccaaca gggecaclgg calcecagee 180
aggttcaglg geaglggole tgggacagac ticacletca ceatcageag colagageet 240
gaagallilg cagtilatia clgteaacac cglageaact ggocleccac tleggoaga 300
gggaccaagq lggasalcaa a I

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

<220
=<223> Synlhelic
=400= 437
Glu lle Val Met Thr Gin Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
b L] 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 Gln GIn Lys Pra Gly GIn Ala Pra Arg Leu Leu lle
35 40 15
Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly
50 59 g0

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr e Ser Ser Leu Glu Fro
65 70 75 80

lu Asp Phe Ala Val Tyr Tyr Cys Gin 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,

<213 Artificial Sequence

=220
<223= Synlhelic

=400=> 438
cagaglgha geagelac 18

=210= 439

<211= 8

=212= PRT

213> Adificial Sequence

<220
<Z223> Synihetic

<400 439
GlIn Ser Wal Ser Ser Tyr
1 5

=210= 440

=211> 8§

=212> DNA

<213> Arificial Sequence

«22()=
=2232> Synlhelic

<A00> 440
galgcalee o

<210> 441
<211= 3
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<212> PRT
«213> Arihcial Sequence

=220
<223 Synlhebc

=400 441
Asp Ala Ser
1

<210= 442

<211 27

=d12= DNA

<213> Arificial Sequence

«2d0>
223> Synthetic

=400> 442
caacaccgta gcaaclggec lcccact 27

<210 443

s211=8

=212> PRT

<213> Artificial Sequence

<20
<223~ Synlhelic

<400 443
GIn His Arg Ser Asn Trp Pro Pro Thr
1 o

<210= 444

=211= 366

212> DNA

=213= Artificial Sequence

=220
«223> Synlhetic

<400> 444

cagglacage lgcageagle gogtecagga clgclgaaac citicacagac colglooctc 60
acctgelety tetetgatgn ctecaleage aglgglaalt aclaclagac chggalcege 120
cagoacocag ggaagggccl agaglggatt gaglacalca agaacaglgy aagegectas 180
lacaatccgl coclcaagap lcgactlace algicaatag acacgictca gaaccactc 240
tecttgattt igactctgl gaclgecgey gacacggec! talatiacty Igcgagagal 300
gaaaalatag cagittcgloa igcittigal atclgggace aagagacale agleacegle 360
lecica 366

<210 445

<241 122

<212> PRT

=213= Arificial Sequence

<220=
2233 Synthetic

<00=> 445



Gin Wal 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 Glu
35 40 45
Trp lle Gly Tyr lle Lys Asn Ser Gly Ser Ala Tyr Tyr Asn Pro Ser
50 55 60
Leu Lys Ser Arg Leu Thr Met Ser lle Asp Thr Ser GIn Asn His Phe
65 70 75 a0
Ser Leu lle Leu Thr Ser Val Thr Ala Ala Asp Thr Ala Leu Tyr Tyr
85 80 895
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> 446

<211~ 20

<212> DNA

=213 Arlificial Sequence

=220
<223= Synhetic

=400> 448
gglgactcea lcageagiag laatlaclac 30

=210=> 447

211> 10

<212= PRT

<213~ Arilicial Sequence

<220
<223 Synthelic

<400 447
Gly Gly Ser lle Ser Ser Gly Asn Tyr Tyr
1 5 i0

210> 448

211 21

212> ONA

=213> Artificial Sequence

=220
«223> Synthelic

<A00> 448
atcaagaaca gtggaagegce 21

<210= 449

<211= ¥

«212= PRT

<213= Artificial Sequence

=220=
<223 Synthelic
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<40Q0= 443
lle Lys Asn Ser Gly Ser Ala
1 5

=210= 450

=211> 42

<212+ DNA

<213~ Arlificial Sequence

<220
=223> Synthetic

<400> 450
gcgagagalg agaatatage agtcgleat golttigata o 42

=210> 451

211> 14

<212> PRT

<213 Arlificial Sequence

=220=
<223> Synlhelic

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

<210= 452

=211= 324

<212> DNA

=2123= Artilicial Sequence

220>
<223 Synthetic

=400= 452

gazalagigt tgacacaglc lccaggegee clgictiigl clocaggaga aagagocace 60
cictectgta gggecagicg gaclgttage ageagelact lageetagla coaacagaaa 120
celggocagyg cleccagget cetcalclat ggtacaleca gecgggecac lagealecca 180
gacaqgtica glggcagtgg glctgggaca gaclicacle icaccatcac cagaciggag 240
cclgaagatt ttgeazlala taclgleag caglolggtt acteacctst cacttiiogge 300

goagggacea agglggaaat casa 324
=210> 453
=211= 108
212> PRT
=213= Anlificial Sequence
<M=
<223> Synihelic
<400 4563
Glu lle Val Leu Thr Gin Ser Pro Gly Ala Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu 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 Leu
a5 40 45

lle Tyr Gly Thr Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
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20 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Thr Arg Leu Glu
65 70 75 a0
Pro Glu Asp Phe Ala lle Tyr Tyr Cys Gin Gin Ser Gly Tyr Ser Pra
85 a0 895
Leu Thr Phe Gly Gly Gly Thr Lys Val Glo lla Lys
100 105

=210> 454

<211= 21

212> DNA

<213> Arlilicial Sequence

<220>
<223= Synthelic

<400> 454
cggaclata geageagota o 21

=210 455

=211= 7

<212= PRT

<213~ Arilicial Sequence

<220>
<223> Synlhelic

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

=210 456

211=9

=212~ DNA

<213= Artilicial Sequence

=220
=223> Synlhelic

<400> 458
qolacalco a

=210> 457

<211 3

212> PRT

<213 Artificial Sequence

<220>
<223> Synthetic

=400 457
Gly Thr Sar
1

<210> 458

<211= 27

2212 DNA,

=213= Arliflizial Sequence
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<220
=223 Synthelic

<400 4538
cageaglelg ghacteace teleact 27

<210= 459

=211=4

<212> PRT

=213> Arificial Sequence

<220
«<223> Synthelic

<400= 459
Gin GlIn Ser Gly Tyr Ser Pro Leu Thr
i =)

210> 460

=211= 257

212> DNA

<213 Arlificial Sequence

<F >
<223> Synthelic

400> 460

caggtgeage lgoaggagle gggeccagya clgglgaage cticacagac cotglecslc 60
acclgcaclg felelgalga ctecalcaac salgttgaat cetaclggac clggatecge 120
caacacceay ggaagggcol ngaatogat ggatacales aatacactgg gggeatccas 180
talaaceegl cocteaagag tegactegee ataleaglgg acacglcaaa gaaccaghic 240
tcccigaaaa |gaaclelgt gactgecgeg gacacggceea aatattacty lgegagagea 300
colggaaglic atacttliga tgtelgggge caggggacas cggtearegt cleclea 357

=210 451

<211> 119

=212 PRT

<213= Arlilicial Sequence

<230=
=223> Synlhelic

400> 461
?In Wal GInELeu Gln Glu1Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
0 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Asp Asp Ser lle Asn Asn Val
20 25 30
Glu Ser Tyr Trp The Trp lle Arg GIn 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
50 55 &0
Leu Lys Ser Arg Leu Ala ile Ser Val Asp Thr Ser Lys Asn Gln Phe
55 70 75 80
Ser Leu L}és Mel Asn Ser Val Thr Ala Ala Asp Thr Ala Lys Tyr Tyr
5 80 g5
Cys Ala Arg Ala Arg Gly Ser His Thr Phe Asp Val Trp Gly Gin Gy
100 105 110
Thr Thr\al Thr Val Ser Ser
115
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=210 452

=211= 20

=212= DNA

213> Artificial Sequence

<220
223> Synthelic

<400= 462
gatgactcca lcaacaatgl tgaalcctac an

«210> 463

211> 10

=212> PRT

=213> Arilicial Ssquence

=220
<223> Synlheliz

<400 453
Agp Aso Ser lle Asn Asn Val Glu Ser Tyr
1 S 10

=210> 464

=211= 21

212> DNA

<213> Arlilicial Sequence

=220
«223> Synlhelic

<400> 464
alcaaalaca ctgggggcat © 21

<210> 465

<219=7

=212= PRT

213> Arilicial Sequence

<240
<225 Synlhetic

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

=210=> 466

<211= 33

=212> DNA

<213= Arlificial Sequence

@ 20
=223» Synlhebc

=400 466
gegagageag gtggaagloa lactiligat gte 33

i



210> 467

<211= i1

<212> PRT

<213 Arlilicial Sequence

w220
<223= Synthelic

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

<210= 468

<211> 324

=212> DNA,

<213> Arlificial Sequence

220>
<223= Synthetic

<400= 458

gecaleegygt lgacecagle tocagocace clgletigat ctecaggaga aagagccacs 60
ctcloctgea gggecaglea gagighiage agtaaclact tageetygla ccagocagaaa 120
cctggecagg clecccgact celealtlal ggtacateea geaggglege lggeatceca 180
gacaggttca gtggcagtag qictgugaca gacticacte caccalcag cagactggag 240
colgaagall ttgeacigta itatinicag caalatagta ggtcacegat cacetegge 300
caagggacca aqclggagal caaa 324

<210 4G9
=211= 108
=212= PRT
=213= Arlilicial Sequence
<20
223> Synlhelic
=400 469
Ala lle Arg Leu Thr GIn Ser Pro Gly Thr Leu Ser Trp Ser Pro Gly
i 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser val 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 Yal Ala Gly lle Pro Asp Arg Phe Ser
a0 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Gl
65 70 75 B0
Pra Glu Asp Phe Ala Leu Tyr Tyr Cys Gln Gin Tyr Ser Arg Ser Pro
B85 a0 a5
lle Thr Phe Gly Gln Gly Thr Lys Leu Glu lle Lys
100 105

<210= 470

<211> 21

=212= DNA

213> Arilicial Sequence

=220>
=223= Synthetic



<400 470
cagagtgtta gcaglaacta c

<210= 471

211> 7

«212= PRT

213> Arlificial Sequence

=220
<223> Synlhelic

<400> 471
GlIn Ser Val Ser Ser Asn Tyr
1 5

<210= 472

=211=9

=212= DNA

<213>= Anificial Sequence

<220
=223> Synlhelic

<400= 472
ggigcalcc

<210> 473

211> 3

<212~ PRT

=213 Arlificial Sequence

<220
<223 Synlhelic

<400= 473
Gly Ala Ser
1

<210 474

<211> 27

<212> DNA

<213 Artificial Sequence

<220
<223 Synlhelic

<400 474
cageaatata gtaggtcace galcacc

=210~ 475

<21i= 8

<212=> PRT

«<213> Artificial Sequence

<220
<222> Synlhelic

=400> 475

21

27

Jb



Gin Gln Tyr Ser Arg Ser Pro lle Thr
1 5

210> 476

<211= 357

=212> ONA

<213~ Arlilicial Sequence

=220
=223> Synthelic

<A00> 476

cagglgeage igcaggagic gggcccagoa clgglgaage clicacagac celgtecele 60
acctgcacty loletgglgg clocalcaac aglgttacll actactggac ctggalcege 120
cagcacccag ggaggggecl agagtggatt ggglacalea aaticagiog gageacetac 180
tacaacccgt coctcaaggy tegagleace atalcaglog acacglelaa gaaceaatic 240
leccHasaa taacictgt gactgecgeg gacacggecg tgttilactyg lncgagagel 300
lclggaaglc alactttiga talclaggac caagggacaa tgghcacegl ctectea 357

<210= 477
211> 118
212> PRT
=213> Artificial Sequence
w230
=223 Synlhelic
400> 477
Gln Val Gin Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
il 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 Tre Thr Trg ll2 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 60
Leu Lys Gly Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80
Ser Leu Lys lle Asn SerVal Thr Ala Ala Asp Thr Ala Val Phe Tyr
85 g0 as
Cys Ala Arg Ala Ser Gly Ser His Thr Phe Asp lle Trp Gy Gin Gly
100 105 110
Thr Met Val Thr Val Ser Ser
115

210> 473

<211= 30

<212= ONA

=213~ Artificial Sequence

220>
«<223= Synlnelic

<400= 478
gatggcleca lcaacagtgt tacllaciac 30

210> 479
<211 10
<212 PRT
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<213> Anificial Sequence

<220
<223> Synthelic

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

<210k 480

211> 21

=2M2= DNA

213> Arificial Sequence

<220=
<223> Synthetic

<400= 480
alcazatica gigggageac ¢ 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> 482
nrgagagelt clggaaglea tactitigat ate 33

<210 463

<211= 11

=212= PRT

<213 Arificial Sequence

220>
<223 Synthelic

400> 483
Ala Arg Ala Ser Gly Ser His Thr Phe Asp lie
1 5 10

=210=> 484
«291= 321
<212> DNA

148



=213= Atificial Sequence

=2 20>
<223> Synihelic

<400 484

geeatecgga lgacecagle tecagecace ciglettigt clecagogya aagagecace 60
cleleclgel gggecagtea gaglatage ggclattilg cotggtalea acagsaacot 120
ggccaggele ceaggcloct catctalgat acatectara gggocaciga colcceages 150
aggticaglg geagtogate lgggacagae Hoactclea ccalcaacaa cotagagecl 240

gaagaltitg caglttatta ctgtcageag cglagegact ggeegeicag cttcggcgga 300
gggaccaaac lggagalcaa a 321

<210= 485

=211> 107

=212> PRT

<213= Artificial Seguence

<220z

«223> Synlhetic

<400 485

Ala lle Arg Mel Thr GIn Ser Pro Ala Thr Leu Ser Lew Ser Pro Gly

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Trp Ala Ser Gin Ser lle Ser Gly Tyr

20 25 a0

Fhe Ala Trp Tyr Gin Gin Lys Pro Gly Gln Alz Pro Arg Leu Leu lle

35 40 45

Tyr Asp Thr Ser Tyr Arg Ala Thr Asp Val Pro Ala Arg Phe Ser Gly
a0 85 80

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Asn Asn Leu Glu Prg
G5 70 7h a0
Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gin Arg Ser Asp Trp Pro Leu
85 80 a5
Ser Phe Gly Gly Gly Thr Lys Leu Glu l'e Lys
100 105

=210 486

<211> 18

=212 DNA

=213> Artificial Sequence

=72
=223> Synthelic

=4(0> 486
cagaglatia gcggetal 18

<210> 487

=211> 6

<212> PRT

=213> Arlifiicial Sequence

<220>
<223> Synlhelic

=400> 487

Gln Ser lle Ser Gly Tyr
1 5

/44



<210> 488

<211= 9

<212> DNA

=213~ Artificial Sequence

<220
<223> Synihetic

<400> 488
gatacalce 2]

<210= 4849

=211>=13

<212= PRT

«213> Ardificial Sequence

=220=
223> Synlhetic

=400> 482
Asp Thr Ser
1

<210= 430

=211= 27

=212= DNA

<313> Arlificial Sequence

<220~
<223> Synthelic

<400 490
cagcagegta gogactggec geleage 27

=210 491

211> 9

<212> FRT

<213~ Arificial Sequence

220>
<223> Synlhelic

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

210> 492

=211= 357

=212> ONA

=213 Arificial Sequence

<220=
=223> Synthelic

=400 482

cagglgcage tgeaggaglc gggoecagga clgglgaage citcacagac cetylecclc 60
acclgeaclg lolelggtgg clecalcaac aglghtactt actaclggac ctggaleege 120
cagcacccag ggaggggect agaglggatl goglacatea aatlcaglgg gagcacclac 180
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tacaaccegt coclcaaggg tegagteace atelcaglgg acacgtctaa gaé ccaaltc 240
teccttaaaa (taaciclgt gacigeegeg gacacggeea lghtiaclg lacgagaget 200
tclggaagle atacttilga talctgggge casgggacaa lggleacegt ctectea 357

=210= 493

<211> 119

<212= PRT

=213> Arificial Sequence

=220

323> Synlhelic

<400> 493

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

1 s 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 Trp He Arg Gin His Fro Gly Arg Gly Leu Gl

35 40 45

Trp lle Gly Tyr lle Lys Phe Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
a0 55 &0
Leu Lys Gly Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn Gin Phe
G5 70 75 80
Ser Leu Lys lle Asn Ser Val Thr Ala Ala Asp Thr Ala Val Phe Tyr
85 o0 95
Cys Ala Arg Ala Ser Gly Ser His Thr Phe Asp lle Trp Gly Gln Gly
100 105 110
Thr Mel Val Thr Val Ser Ser
B

=210> 494

=211= 20

<212> DMNA

<213> Arlificial Sequence

=220
~223> Synlhetic

=400= 494
galggetoca lcaacagigl lactactac 30

=210= 485

<211+ 10

<212> PRT

=213> Arificial Sequence

<=
<223= Synlhetic

=400 485
Gly Gly Ser lle Asn Ser Val Thr Tyr Tyr
i 5 10

=210~ 486

=211= 24

=212= DNA,

<213> Arlilicial Sequence

<220

15}



223> Synihelic

=400= 496
atcazaltca glgggageac 21

210> 497

<2119= 7

<212= PRT

«<213> Arificial Sequence

220>
«223> Synthelic

<400> 497
lle Lys Phe Ser Gly Ser Thr
1 5

=210= 488

211> 33

=212> DNA

=213= Arificial Sequence

<220
=223> Synlhetic

=400~ 498
gegagaactt clgoaagica tacitigal ale a3

<210=> 499

<211= 11

<212= PRT

<213> Arlilicial Sequence

=220
«223> Synlhetic

=400= 494
Ala Arg Ala Ser Gly Ser His Thr Phe Asp lle
1 5 10

=210 500

<211= 324

<212> DNA

=213> Ariificial Sequence

220>
«223> Synthelic

=400 500

galattglga lgacceagte iccaggeace ctgletttgt clccagggoa aagagecace &0
ctelecigea gggccaglea gagtghtage aacagelact tageelggta ccageagaaa 120
cclggoeagg cteccaggel ooieatetet ggtgegtcca goagggteac lggealecca 180
gacaggltca glggeaglag glctgggaca gacticactc lcaccatcag cagactggag 240
cetgaagalt Hggaatgla ttaciglcag caglalagla ggicaccgat caccttegge 300
caagggacca agglggaaat caaa 324

<210= 501
=211> 108
212> PRT
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=213> Artificial Sequence

=220
<223> Synlhetic
=400= 50
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 Ser Val Ser Asn Ser
20 25 30
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu
as 40 45

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

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

65 70 7h g0

Pro Glu Asp Phe Gly Met Tyr Tyr Cys Gin Gln Tyr Ser Arg Ser Pro
85 a0 95

lle Thr Phe Gly GlIn Gly Thr Lys Val Glu lie Lys
100 105

<210= 502

=211= 21

<212> DNA

<213 Arlilicial Sequence

= 2M]=
<223 Synlheiic

=400 502
cagaglghta goaacagela © 21

<210= 503

<211=7F

<212= PRT

<213 Anlilicial Sequence

=720
<223= Synlhetc

=<400= 503
GIn Ser Val Ser Asn Ser Tyr
1 5

=210= 504

<211> g

<212= DA

213> Arlficial Sequence

=220
<223 Synlhelic

<4{0= 504
gglgcglec 9

<210= 305

<2711= 3

=212= PRT

=213 Adilicial Sequence
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<220>
223> Synthetic

=400> 505
Gly Alg Ser
1

=210 506

=211=27

212> DNA

<213> Arlilicial Seguence

w220
«<223> 3ynlhelic

<400 506
cagcagtala glagghcace galcace 27

<210 507

211> 9

<212= PRT

<213> Arlificial Sequence

=220
<223> Synlhelic

<400= 507
Gln Gin Tyr Ser Arg Ser Pro lle The
1 )

<210= 508

<211> 357

<212= DNA

=<213=> Arlificial Seguance

<220
d 23> Synthelic

<400 508

gaggtgcage toglgeaole lggageigag gtgaagaaae clggggoels agigaagglc €0
tcctgeazgg chictggita ctectitace agotiiggtt teagetgagt gegacagges 120
cclggacaag gactigagtg getggoatgg atcagegelt acagiggiga cacagaclat 130
geacagaagl tccagggeag agleaccelg accaclgaca catccacgac caclgectac 240
alggagctya ggageclgag alctgacgac acggcegtet aaclgige gegalalaac 200
tggaacclce aclggttega cocotggage cagggaacee lgglcaceyl clectea 357

«<210= 509
<211> 119
<212=PRT
<213 Arlilicial Sequence

<220=
=223> Synlhelic

=400 509

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
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20 25 30

Gly P;; Ser Trp VE‘;] aﬂsrg Glnt Ala Pro Gly Gin Gly Leu Glu Trp Leu
45
G]yé [‘]I'rp lle Ser Aé% Tyr Ser kaﬁﬁ.sp Thr Asp Tyr Ala Gln Lys Phe
0
Gln Gly Arg Val Thr Leu Thr Thr Asp Thr Ser Thr Thr Thr Ala Tyr
65 0 75 a0
Mel Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
Bh a0 a5

Ala Arg Tyr Asn Trp Asn Leu His Trp Phe Asp Pro Trp Gly Gin Gly

100 105 110
Thr Leu Val Thr Val Ser Ser

115

<210> 510

<211= 24

<212= DNA,

=213~ Artificial Sequence

=220
=223> Synthetic

=400> 510
ggiacicel ttaccagell tggt 24

<210 311

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

=213~ Arlilicial Sequence

<220=
=223= Synthelic

=400= 312
alcagegetl acaglggiga caca 24

<210= 513

<211> 8

=212> PRT

<213 Andificial Sequence

<220z
223> Synlhelic

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

55



<210= 514

<211> 36

212> DNA

«<213= Artificial Sequence

<220
223> Synthelic

<400= 514
gcgegatala aclggaacct ceactggtic gacoeeo 36

<210> 515

211> 12

212> PRT

213> Ardilicial Sequence

<P
<223> Synlhetic

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

<210= 516

<211> 324

=Z212> ODMA

<213> Artificial Sequence

2 X 20
<223> Synthelic

=400 51§

gacaleegga tgacceaghe iccaggeate ciglottigl clocagggga aagagecace 60
ctcleclgea gggecagica gaalattaza ageaactact tageclggla ceageagaaa 120
cctggoeagg cleccagget coicalettt gglacateea acagggocac lgccalltes 180
gacagatica glggeagtgg gictgggaca gacticelit teaccalcag cagaclggag 240
cclgaagatt tgcaglgta Hactgtcag cagtalggla acteacegtg gacglicgge 300
caagggacea aaqlgaalal caaa 224

<210= 517
211> 108
«212= PRT
<213= Arlificial Seguence

<220
«3223> Synthelic

=400 517
Asp lle Arg Met Thr Gin Ser Pro Gly lle Leu Ser Leu Ser Pro Gly
1 7 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
35 40 45
lle Phe Gly Thr Ser Asn Arg Ala Thr Ala lle Ser Asp Arg Phe Ser
50 55 1
Gly Ser Gly Ser Gly Thr Asp Phe Leu Phe Thr lle Ser Arg Leu Glu
65 70 75 80
156



Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gln Tyr Gly;&sn Ser Pro
85 80 95

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

=210 513

=211= 21

=212> DNA

<213> Arlilicial Sequencea

<220
223> Synthelic

=400~ 518
cagaalatta aaageaacta ¢ 21

<210> 519

211> 7

<312= PRT

<213= Arlilicial Sequence

<220~
=223> Synthelic

<400> 519
Gin Asn Tle Lys SerAsn Tyr
1 )

<290> 520

<211=8

212> DNA

<213= Arlificial Sequence

220>
<223 Synlhelic

400> 520
ggtacalec 8

=210= 521

<211= 3

«213= PRT

=213> Artificial Sequence

<2205
<223= 3ynthetic

<400 521
Gly Thr Ser
1

210> 522

<291= 27

<292> DNA

213> Artificial Sequence

<220
=223 Synlhelic

157



=400> 522
cagcaglalg gtaacicace glggacg 27

<210+ 523

=211> 8

=212= PRT

213> Arilicial Sequence

<220
<223= Synthelic

=400= 523
GIn Gin Tyr Gly Asn Ser Pro Trp Thr
1 L

=210> 524

<211 357

<212= DNA

<213 Ariificial Sequence

=220=
<223= Synlhetic

=400 524

cagglgcage tocaggagle gogeccagaa cloglgaage cltcacagac ootgloccle B0
acclgcacly totelgatyg ctecatcaac agtgligaat cetaclagac ctogalcege 120
cagcacecag ggaagggect goaglggat ggalacatea aatacacigg gggealecac 180
tataaccegl coctcaagag tegactigee atalcaglgn acacgheaaa gaaccaglic 240
teccloaasa tgagetetat gacigecgcg gacacggeceg tglatiaclg lgogagagea 300
cglggaaglc alacttiiga lgtelggage caggggacaa logicaceqt clcitca 357

<210> 525
<211= 118
=212= PRT
=3 13> Artificial Seguance
<220=
<223 Synthetic
=400= 525
Glin Val GIn Leu Gin Glu Ser Gly Pro Gly Leu ¥Yal Lys Pro Ser Gin
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Asp Gly Ser lle Asn Ser Val
20 25 30
Gl Ser Tyr Trp Thr Trp lle Arg Gin His Pro Gly Lys Gly Leu Glu
35 40 45

Trp lte Gly Tyr lle Lys Tyr Thr Gly Gly Yle His Tyr Asn Pro Ser
a0 55 G0
Leu Lys Ser Arg Leu Ala lle Ser Val Asp Thr Ser Lys Asn Gin Phe

G5 70 75 80
Ser Leu Lys Met Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 a0 a5
Cys Ala Arg Ala Arg Gly Ser His Thr Phe Asp Val Trp Gly Gin Gly
100 105 110
Thr Mel Val Thr Val Ser Ser
115
<210= 526
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<211= 30
«212> DNA
<213> Arlilicial Sequence

2220
=223 Synthebe

<400> 526
galggeleca teaacaglgl tgaalcctac 30

<290= 527

<211= 10

=212> PRT

<213~ Arificial Sequence

«220=
223> Synthetic

<A00- 527
Asp Gly Ser lle Asp Ser Val $lu Ser Tyr
1 ] 10

210> 528

<211> 21

=312= DNA

213> Arliicial Sequence

220>
=223%> Synlhelic

=400= 528
alcazalaca clgggggeal ¢ 21

=210= 529

211> 7

=212= PRT

<213= Artificial Sequence

=220=
«223> Synlhetic

<400 529
lle Lys Tyr Thr Gly Gly lle
1 5

<210= 530

<211> 33

<213 ONA

<213> Autificial Sequence

2220
=223> Synihelic

=400= 530
gegagageac giggaagies tacltigat glc 33

<210 531
=211= 11
<212= PRT
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=213= Anificial 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> Synlhetic

400> 532

gaaatiglges tgactcagic lccaggeace clgletiggt clecagggga aagagecace 60
cloleoigea gggocaghca gagtattage aglaactacl tagectggta cocageagaaa 120
cetggeeaqg cleccagact celealtttat ggtgealeca goagogleac tggeatceca 180
gacaggttca gtgacagtgg glcloggaca gacttcacte lcaccatcag cagaclggag 240
cclgaagatl ltgeaclgla taktgleag cagtalagla ggteaccgal caccticgge 300
cagqgoacca saglggatat caaa 324

=210 533
<211= 108
«212= PRT
=213> Arificial Sequence

<220
223> Synthetic

400> 533

Glu lle Wal Leu Thr GIn Ser Pro Gly Thr Lew Ser Trp Ser Pro Gly
1 5 10 15

(Slu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser lle Ser Ser Asn

20 25 30
Tyr Leu Ala Trp Tyr Gln Gin Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 A0 45
Ite Tyr Gly Ala Ser Ser Arg Val Thr Gly lle Pro Asp Arg Phe Ser
50 55 B0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Lew Thr lle Ser Arg Leu Glu

65 70 75 &0
Fro Glu Asp Phe Ala Leu Tyr Tyr Cys GIn Gin Tyr Ser Arg Ser Pro
85 80 85
lle Thr Phe Gly GIn Gly Thr Lys Val Asp lle Lys
100 1035
<210 534
<211=> 21
=212> DNA
<213> Artificial Sequence
=220
<223> Synlhelic
=400= 534
cagaglalla gcagtaacta 21

160



<210= 535

=211= 7

«212= PRT

<27 3= Arlilicial Sequence

<220
=223>* Synthelic

=400= 535

Gin Serlle Ser Ser Asn Tyr
1 5

=210= 536

=211>9

<212> DNA

<213= Artificial Sequence

A=
<223> Synlhelic

=400 536
ggigcalce

=210= 537

=211= 3

212> FRT

=213 Artificial Seguence

200
<223 Synthetic

=400= 537
Gly Ala Ser
1

<210 538

211> 27

=212= DNA

<213= Arlilicial Sequence

Ll
<Z23> Synthetic

400> 533
cagcaglata gtagglcace galcace

=210= 539

211> 9

=212> PRT

<213= Arlificial Sequence

<220~
<223~ Synlhelic

=400> 538

Gln GIn Tyr Ser Arg Ser Pro lle Thr

1 a

27
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=210 540

<211=> 360

<212= DNA

=213 Arlificial Sequence

<220
<223~ Synthetic

=400= 540

cagglgcage tgcaggagle ggaccocagga ctggtgaage clicacagac cotglecctc g0
acctgcaclg Ictolgglgy ctecglcage agtogtaall actaclggag clggatecge 120
cagcacccag ggaagggoct ggagtgatit ggglacatca agaacaglgg gggcacclac 180
lacaaccogt coctcaagag legaatiace alatcagtag acacglelaa gaaccactic 240
teceigagge lgagelelat gacyaccgeg gacacggeeg tgtallacta lgegagaget 300
gglticgggoa glcactact tgactaclgg ggecagggaa coclggteac cateleclca 360

=210> 541

<211= 120

=212= PRT

=213= Arlificial Sequence

<220

<223 Synihetic

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 Ser Gly Gly Ser Val Ser Ser Gy

20 25 o

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

35 40 4a

Trp Phe Gly Tyr lle Lys Asn Ser Gly Gly Thr Tyr Tyr Asn Pro Ser
50 55 60
Leu Lys Ser Arg lle Thr lle Ser Val Asp Thr Ser Lys Asn His Phe

65 Ta 75 80
Ser Leu Arg Leu Ser Ser Mel Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 80 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
<Z11= 30
<212= DNA
=213> Artificial Sequence
<220
<223 Synlhelic
=40 542
ggtagetecg lcagcaglgg taaltaclac 20
<210> 543
<211= 10
<212= PRT

«<213= Attificial Seguence
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=2 2=
=223> Synlhetic

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

<290> 544

<211= 21

=212> DNA

«213> Artificial Segquence

220>
=223> Synlhelic

<400= 544
alcaaaaaca glgggggeac ¢

=210= 545

211> 7

<212> PRT

=213= Arificial Seguence

=M=
223> Synlhetic

=400= 545

lle Lys Asn Ser Gly Gly Thr
1 S

<210> 546

=211= 36

<212= DNA

<213 Arlificial Sequence

<220
223> Synlhelic

<400= 546
genagagaotg giicggggag leactaclt gactac

<210 547

<211 12

“212= PRT

<213=> Arlificial Sequence

<220
<223 Synlhelic

=400=> 547

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

1 5 10

<210= 548

=211 324

=212> DNA

<213> Artibcial Sequence

21

s
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220>
<22 3= Synthebc

=400~ 548

gaaacgacac icacgeagle tecaggcace ciglctitgt clecagggga aagagotace &0
clclectgea gggecaglca gaglghiage ageagelact lageetggla ceagcagaaa 120
cetggecagg cloecaggel cotcalclal ggtgeateea geagggecac lggeatccea 180
gacaggetea glggeaglgg gletgggaca gacticacts teaccatcag cagaclggag 240
cclgaagatt glgeaglala taclglcag cagtatggtl aclcacegat caccticgge 300

caagggacca agatggaaat caaa 324
<210 549
<211> 108
<212= PRT
«213> Arlificial Sequence
=220
=223> Synthelic
<400 5349
Glu Thr Thr Leu 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
25 40 44

lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Leu Ser
50 35 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
ata) 70 75 a0
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

=211= 21

=292> DNA

<213> Arllicial Sequence

=220
<223=> Synlhelic

=400 550
cagagtgtta goageagela ¢ 21

<210 551

<2117

=212= PRT

<213> Artificial Sequence

<220
<223> Synthelic

<4 00> 551

Gin Ser Val Ser Ser Ser Tyr
1 )

=210=> 552

64



211> 9
<212> DNA
=213> Arificial Sequence

=220
=223= Synlhelic

=400= 552
gglgecales: 9

<210> 553

“211=3

=212> PRT

<213> Arlilictal Sequence

220>
=223> Synlhelic

<400> 553
Gly Ala Ser
1

<210 654

<211=> 27

<212> DNA

213> Artificial Sequence

=220~
=223 Synlhetic

400> 554
cagcagtalg ghiaclcace galcace 27

=210= 555

2199

=212= PRT

<213= Anilicial Sequence

=220=
223> Synthelic

<400= 555
GIn Gln Tyr Gly Tyr Ser Pro lle Thr
1 5

<210> 556

=211> 369

<212> DNA

<213> Arilicial Seguence

=220>
<223 Synthebc

<400~ 556

gaaglgcage lggtgcagte tggggaagac gigatecage clggaagale cetgagacte 60
tcclgtacag cgtelggatll cacctteagl agetalgeea tglactgagt cegocaggel 120
ccaggceaagg ggelggagly ggtggeagtt atalgolaty atggaagtaa lazazactat 180
gcagacleeq lgaagggeey aticaccale tecagagaca attceaagaa cacaclatal 240
clgeaaglga acagoclgag agecgaggac acggelgtgt attaclgige gagagateac 300

f65



gattititga gtggtiatga gggglggtic gacecclgag gecagggaac colaglcace 360
gicloctca 369

<210= 557
=311= 123
<212= PRT
<213> Artificial Sequence
<220
=223= Synthelic
<400> 557
Glu Wal Gin Leu Va! Gln 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 3o
Ala Mel Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Val Ne Trp Tyr Asp Gly Ser Asn Lys Asn Tyr Ala Asp Ser Val
50 25 &0
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
B5 70 IE] 80
Leu GIn Val Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
a5 a0 85
Ala Arg Asp His Asp Phe Leu Ser Gly Tyr Glu Gly Trp Phe Asp Pro
100 105 110
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 558

<211= 24

=212> DNA

213> Arlilicial Sequence

=220
<225 Gynlhetic

<400 558
guattcace! lcagtagela 1gec 24

=210 5569

<211= 8§

<12> PRT

<213> Artifictal Sequence

=220
<223 Bynthetic

<40 559
Gly Phe Thr Phe Sar Ser Tyr Ala
1 5

<210> HE0

<211 24

<212> DNA

=213> Arlilicial Sequenca

<220=
«223> Synlhelic

166



<40= 560
alatggtalg alggaagtaa taaa 24

<210> 561

<211= 8

=212> PRT

=213> Antificial Sequence

<220
=223> Synihelic

<400> 561
[l Trp Tyr Asp Gly Ser Asn Lys
1 5

<210= 562

=211=48

<212 DNA

<213> Artilicial Sequence

220>
=223> Synthelic

=d 00> 562
gcgagagale acgatttttl gaghggital gaggaglggt tegacees 48

=210> 563

2211= 16

=212= PRT

=2153= Arilicial Sequence

=220
<223= Synthelic

<400=> 563

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

=210= 564

=211= 321

<212= DNA

=213~ Artificial Sequence

<220=
<223 Synlhelic

=400 564

gaazttgtge tgacteagle tecagecace clglelitgt clecagggga sagagecace G0
cletestgea gggocaglca gagtotlagl agetactiag colggtacca acagaaacel 120
ggceagocle ccaggelec! catctalgat goalccaaca gggecaclgg catccecages 100
aggitcagly goaglaogte tyggacagac ficaclelea coatcaglag colagagect 240
gaagattilg cagttialia clglcageaa cglageasct ggecleccac teggegga 300
gggaccaaag lggatalcaa a 221

<210> 565
=311 107
<212= PRT
<213> Arilicial Sequence

167



<220
<223> Bynthefic

<400= 565
Glu Iz val Leu Thr Gln Ser Fro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Lew Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr
20 25 30
Leu Ala Trp Tyr Gln Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lle
a5 40 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Pha Thr Leu Thr lle Ser Ser Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Arg Ser Asn Trp Pro Pro
85 2o 95
Thr Phe Giy Gly Gly Thr Lys Val Asp lle Lys
100 105

=210 366

=211> 18

<212= DNA

=213= Arificial Sequence

w220
=223> Synlhelic

<4 00> 568
cagaglgtia glagetac 18

<210= 567

<211=6

=212> PRT

T =213 Arificial Sequence

<220
<223> Synthetic

<400= 567
Gin Ser Val Ser Ser Tyr
1 5

<210= 568

211> 9

<212= DNA

«<213> Arlificial Sequence

<220=
223> Synlhelic

<A00> 568
gatgcatco 9

«210> 569

=211= 3

212> FRT

«213> Arificial Sequence

1658



<320
<223 Synlhetic

=400 569
Asp Ala Ser
1

=210= 570

<211= 27

=212> DMNA

=213> Artificial Sequence

220>
«223> Synthetic

=400 a7
cageaacgla geaaciggec eecact 27

<210= 6¥1

<211=19

=212= PRET

213> Arificial Sequence

=220>
<223 Syntheic

<400 571
Gin GIn Arg Ser Asn Trp Pro Pro Thr
1 5

=210> 572

=211= 375

=212 DNA

=213 Arlilicial Sequence

<220
<223= Synthelic

=400= 572

dagylgcage lgatgcagls tggagelgaa glgaagaacs ctggagocle agiagggte G0
leelgeaagy ctelggia caccittace acetatggla icacctgggt gegacaggae 120
cclggacaag ggctigaglg galgagatgg atcagegchl leaalgglga cacanacili 180
qcacadaace (ccagaacag aglcacecty accacagaca calesaclag cacagectal 240
alggaactga ggagoctgag alclgacgac acggecgtt attaclgtge gagaggggga 300
ggagcelcgic cggggaact clictctac ggtalggacg lclggggeca agggaceacy 360
alcaccglel celca 374

=210= 573
=219 125
<212> PRT
=213> Artificial Sequence

<220
<223 Synlhelic

=d400= 573

Glu Val GIn Leu Val Gln 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

144



20 23 30
Gly lle Thr Trp Val Arg Gln 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
50 - 55 60
Gin Asn Arg Val Tor Lew Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
g5 Fi¥ 75 &0
Met Glu Leu Arg Ser Len Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Gly Gly Gly Ala Arg Pro Gly Asn Phe Phe Phe Tyr Gly Met
100 105 1D
Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
1186 120 125

210> 574

<211> 24

<212= OMA

=213~ Artificial Sequence

<220
223> Synthetic

<400~ 574
gottacacct accaccla lggh 24

=210> 575

<211= 8

<212= PRT

<213> Artificial Sequence

230>
<223= Synlhetic

=400 575
Gly Tyr Thr Phe Thr Thr Tyr Gly
1 5

=210 576

=291> 24

<212> DNA

<213> Artificial Sequence

230>
=223> Synlhetic

400> 576
gfcagecgctt \caalgglga caca 24

=210= 977

=211= 8

<212= PRT

=2 13> Artificial Sequence

=20
223> Synlhetic

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

70



=210= 573

211> 54

=212= DNA

=213> Arificial Sequenca

<220
=223> Synthelic

<4(0> 578
gcgagagggg gaggageleg lceggggaac tetlcttct acgglalggacgle 54

<210 578

=211= 18

<212= PRT

=213> Artificial Seguence

<220>
<223> Synthetic

=400 579

Ala Arg Gly Gly Gly Ala Arg Pro Gly Asn Phe Phe Phe Tyr Gly Met
1 3 10 15

Asp Val

=210= 380

<211= 321

212> DNA

213> Arificial Sequence

=220
<223> Synlhelic

<400= 530

galghtglga lgacicaglc lccagecace clgictilat clccagggoa asgagecass 60
cicleccigla ggaccaglea gagttilgee agetactlag celgglacea acagaaacct 120
qoecagacts coaggclect eatctatual accleelaca gggecaclgg cgleccages 180
aggticagly geaglgggle tgggacagac beacicica acalcageaa celggagect 240
gaagattiig cagttlakta ctglcageaa cgiggeaact ggcegeleas Hleggegga 300
qogaccaagq lgoaaalcaa a 321

=210> 381

=211= 107

=212= FRT

=213> Arlificial Sequence

=20

«223> Synlhelc

=400 581

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

1 8 10 15

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

20 25 30

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

25 40 45

Tyr Asp Thr Ser Tyr Arg Ala Thr Gly val Pro Ala Arg Phe Ser Gly

a0 85 60
I F]



Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn lle Ser Asn Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala Val Tyr Tyr Cys GiIn GlIn Arg Gly Asn Trp Pro Leu
85 80 g5
Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

=2410= KA2

<211= 18

=212= DNA

<213> Artificial Sequence

<220
223> Synthetic

<400> 582
cagagllttg ccagelac 18

<210> 582

<211> 6

<212= PRT

213> Arlificial Sequence

=220
<722 3> Synthetic

<400> 583
GIn Ser Phe Ala Ser Tyr
i 5

<210= 584

=211=9

212> DNA

«<2713= Arlificial Sequence

=220=
<223> Synthetic

<400~ S84
galacctce 9

=210>= hB5

<211> 3

<212= PRT

<213> Artificial Sequence

<220
=223~ Synthetic

<400 585
Asp Thr Ser
1

=<210= 566

<211= 37

=212> DNA

<213> Arificial Sequence

IF2



<220=
<223> Synlhetic

<400> 565
cageaacglg geaactggec gotcacl 27

=210= 587

211> 9

=212 PRT

<213~ Artificial Sequence

<220
=223> Synlhetic

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

=210= 588

=211> 357

=212> DNA

<213= Arlificial Sequence

=220
223> Synthetic

=400 583

cagglgeagce tgglgcagic lggaactgag glgaagaage clggggoote aghigaagate 80
tcolgeaagy cictggllia cacclilage tacaatggly leactgogl acgacagges 120
cclggacaag ggoitgaglg galgggatyg alcagegett acgalgataa cacagacilat 180
gcacagaagt Iccaagacay aalcaccalg accacagaca calccacgag lacageclac 240
atggaaclga ggagecttag alctgacgac acggeegtet altaclgtge gaggtalagt 300
tggazcasce aclggticga cococlgggge cagggaacce lggleacegt cteclea 357

=210 589
=211= 119
=212+ PRT
<213= Arificial Sequence
=220
«223> Synlhelic
=400 563
GMn Val Gin Leu Val Gln Ser Gly Thr Glu Val Lys Lys Fro 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 ¥al Arg Gin Alz Pro Gly Gin Gly Leu Glu Trp Met
35 40 45

Gly Trp Ite Ser Ala Tyr Asp Gly Asn Thr Asp Tyr Ala GIn Lys Phe
50 55 &0
GlIn Asp Arg lle Thr Metk Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
G5 70 75 80
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
B85 80 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
156
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=210= S90

211> 24

=Z212> DNA

<213> Arilicial Sequence

<=
<223 Synlhetic

<400> 590
gotiacacct Hagetacaa 199l

=21 0= 581

211> &

212> PRT

<213=> Artificial Sequence

220>
<223 Synlhetic

<A00> 591
Gly Tyr Thr Phe Ser Tyr Asn Gly
1 5

=210~ 502

=211=24

<212> DINA

«213> Arlilicial Sequence

<220
<223= Synlhelic

=400= 592
atcagench acgatggtaa caca

=210 5533

211> &

<212= PRT

=213= Arlificial Seguence

=22
223> Synlhelic

=400= 583
lle Ser Ala Tyr Asp Gly Asn Thr
1 5

210> 594

<211 3G

«212> DNA

«213> Adificial Sequence

<230=
«223> Synthetic

=400 594
gcgaggtata gitggaacaa coaclgglle gaccce

<210> 595

24
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=211= 12
<212= PRT
<213> Arlificial Sequence

=220
=223= Synthelic

<400> 585
Ala Arg Tyr Ser Trp Asn Asn His Trp Phe Asp Pro
1 5 10

=210 596

=211= 324

=212 DNA

<213> Arlilicial Sequence

=220
«223= Synihetlic

=400 596

gatatigtga \gactcagle lceagacace clglottigl clecanggaga cqgygocace 60
cletcelgoa gggecagiea gagigttice ggeaactact lagectggla ccageagaas 120
cclggecagg cleccagget coleattial gglgeateea araggaccac lgoeatecea 150
gacaggtica ctggcagtgg glelgggaca gacttcacle toaccalcag cagactggag 240
celgaagall Hgcagtgla ticlgteag cagaglgel tolcacegty gacgtcgge 300
caagggacca agclggagat caaa 324

=210= 597

=211= 108

<212= PRT

=213> Arlificial Sequence

<220
<223= Synthetic

<4{0= 597
Asp lle Val Mel Thr GIn Ser Pra Gly Thr Leu Ser Leu Ser Fro Gly
1 5 10 15
Asp Gly Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Gly Ser
25 30

TyrLeu ﬁla T 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 lle Pro Asp Arg Phe Thr
50 53 &0
Gly Ser Gly Ser Gly Thr Asp Phe 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 a0 85
Trp Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys
100 105
=210 598
=211> 21
<212> DNA

=213= Artificial Sequence

=320
=223= Synthetic

[ 15



<4 00> 5498
cagagtgltt ccggeagela c

<210> 599

<2117

<212> PRT

=<213> Arlificial Sequence

220>
223> Synthetic

< (0> 598
Gln Ser Val Ser Gly Ser Tyr
1 5

=210= 500

211> 9

<212> ONA

<213> Arificial Sequence

=220>
=223> Synlhelic

=A00= 500
gatgcalec

<210= 8601

<211= 3

=212> PRT

<213= Artificial Sequence

<220
223> Synthetic

<400> 601
Gly Ala Ser
1

<210= 602

=211 27

<212= DNA

«<213= Arlificial Seguance

220>
«223> Synlhelic

=400= 602
cagcagagty cttlcleace glagacyg

<210> 503

<211> @

212> PRT

<213~ Artiticial Sequence

< 220>
<223> Synthetic

=400> 603

GIn Gln Ser ala Phe Ser Pra Tep Thr

A

27
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=210> 604

=211= 351

212> DNA

=213> Arlilicial Sequence

=220
=223> Synthelic

<400 604

gaagigcage tggtgcagtc lgggggagac tigatacage ctggggagle cotgagacie 50
loctgtgeag cotetggalt cacclicagl atgtacgaca tgcaclgggl cogoeaaact 120
gtaggaaaag glclggaglg gatctcagea attgglactg claglgacac atactaleea 180
ggclceglga agggecgall caccalcfoc agagaaaatg ccaagaacte ciigtilctt 240
caazlgaaca goctgagage cggggacacy golgtttatt actolgtaag atecgggact 300
acagaglggl icgaccectg gggocaggoa accooggiea clgteteele a a5t

=210= 605

=211> 117

212> PRT

<213 Artilicial 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 Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Mat Tyr
20 23 30
ASD hggl His Trp "-.n"ilnhrg Gin Thr lle Gly Lys Gly Leu Glu Trp Val
45
Ser Ala lle Gly Thr Ala Gly Asp Thr Tyr Tyr Pro Gly Ser val Lys
50 25 60
Gly Arg Phe Thr lle Ser Arg Glu Asn Ala Lys Asn Ser Leu Phe Leu
63 70 7o 80
GlIn Mel Asn Ser Leu Arg Ala Gly Asp Thr Ala Val Tyr Tyr Gys Val
85 ap g5
Arg Ser Gly Thr Thr Glu Trp Phe Asp Pro Trp Gly Gin Gly Thr Pra
140 105 110
Yal Thr Val Ser Ser
115

=210~ 606

<211= 24

w2i2= DNA

=213= Artificial Sequence

<220=
=223> Synlhelic

=400 606
ggallcacet leaglatgla cgac 24

<210= G077

=211=8

=212> PRT

=213> Artificial Segluence

177



=220=
«223> Synthelic

<400= 607
Gly Fhe Thr Phe Ser Mel Tyr Asp
1 5

«210> 603

2= 21

212> DNA

<2 13> Arificial Sequenca

<220=
<223= Synlhelic

<A 00> 608
altggtaclg ctggigacac a

=210 609

<211= 7

<212> PRT

213> Ariificial Sequence

=220
<223> Synlhetic

=400 509
e Gly Thr Ala Gly Asp Thr
1 5

=210> 610

=211= 33

<212> DNA

<2153> Arificial Sequence

20
=223 Synlhelic

=A00> 610
glaagalccg ggaclacaga glgaticgac coo

210> 611

211> 11

212> PRT

=21 3= Artificial Sequence

<220
<223> Synthelic

=400= 611

Wal Arg Ser Gly Thr Thr Glu Trp Phe Asp Pra
10

1 8

<210> 612

=211 321

=212> DNA

<213~ Artificial Seguence

27

33
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<220
=223> Synlhelic

<400= 512

gacalccggl tgacccagtc tacalctos glgletgcal ctatqggana cagagleace 50
atcacltgle ggacgaglca ggglatlagt agetggitag cctggtalca goagasacca 120
agaazagcece claaccicet galctatgel goalecantl lacaaagtgg golecoalea 180
agghicageg geagtygate tgggacagal teaclclea soatcageag colgoagect 240
gaagattttg caactiacta Hgictacag getaacaglt (cocgtacac titlggecag 300
gggaccaagg tggagalcaa a 321

<210> 513
<211= 107
“212= PRT
<213> Astificial Sequence
<220
=223> Synthelic
<A00= 513
Asp lle Arg Leu Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr lie Thr Cys Arg Thr Ser Gin Gly lle Ser Ser Trp
20 25 a0
Leu Ala Trp Tyr Gin GiIn Lys Pra (‘;‘-I;.r Lys Ala Pro Azn Leu Leu lle
a5 40

Tyr Ala Ala Ser Ser Leu GIn Ser Gly Val Pro Ser Arg Phe Ser Gly
a0 25 G0

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin Pro
65 70 7o &0

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

85 an 85
Thr Phe Gly Gin Gly Thr Lys Va! Glu lle Lys
100 105

<210= 614

<211= 18

<212= DNA

<213= Arlificial Sequence

=220
223> Synthelic

=400= 514
caggglatta glagolgg 18

=210- G615

<211> 6

212> PRT

=213~ Arlificial Sequence

=230=
=223> Synlhalic

<AQ0= 515

Gin Gly lle Ser Ser Trp
1 5

19



=210> 616

=211~ 3

=212> DNA

=213> Arlilicial Sequence

=230
<223= Synthelic

400> 516
gcltgealce 9

=210= 617

«211= 3

=212> PRT

213> Arlificial Seguence

<220
<223> Synlhetic

=400= g17
Ala Ala Ser
1

<210= 618

=211= 27

<212> DNA

=213> Arilicial Sequence

=220
223> Synlhelic

<400= 518
clacaggeta acagtticee glacact 27

=210= G119

<211= 9

<212= PRT

213> Artificial Sequence

<220>
<223> Synthelic

=<400= 519
Leu Gin Ala Asn Ser Phe Pro Tyr Thr
1 5

<210= 520

=211= 369

212> DNA

213> Arificial Sequence

«220=
=223= Synlhelic

<400= 520

cagglecage toglgeagte lgggggagge gtggtecage clgggagale colgagacic 60
tectgtgeag calclggati cacclicagl agitalgoca lgoaclggy! cegocagget 120
ccaggeaagy goctggagty gglggeaghl talgglalg alggzaglza lzazgaclat 130
gtagaclceg tgasgggocg attcascate toaagagaca allccaagaa cacgctilat 240
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clgcaaalga acagocigag apccgaggac acggetglgt aitatigige gagagatcat 300
gatitagna gtggllatga goggtogtte qacceciggn gocagggaac colggtcacs 360
glclcetea 389

<210= 521
<211 123
<212=> PRT
=213= Arliiicial Seguencea
<220
<223> Synlhebc
=400 621
GIn Val Gin Leu Val Gln Ser Gly Gly Gly Val Val GIn Fro Gly Arg
1 5 0 15
Ser Lau 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 Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Wal Leu Trp Tyr Asp Gly Ser Asn Lys Asn Tyr Val Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr [le Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 8a
Leu GIn Mel Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
&85 a0 95
Ala Arg Asp His Asp Phe Arg Ser Gly Tyr Glu Gly Trp Phe Asp Pro
104 105 110
Trp Gly Gin Gly Thr Leu Val Thr Yal Ser Ser
15 120

=210 622

<211> 24

=212+ DNA

213> Adificial Sequence

<220
=223> Synlhelic

<400= 622
ggatcacel leaglagha lgge 24

<210> 623

=211 A

212> PRT

=213> Artificial Sequence

<230
=223= Synthetic

<400> 623
Gly Phe Thr Phe Ser Ser Tyr Gly
1 8

=210> 624

«211= 24

<212> DNA

=213 Arilicial Sequence

<220

1¥]



<223> Synlhelic

=400> 624
flatggtalg alggaaglza laaa 24

=210= 525

<211+ 8

<212= FRT

=213 Adificial Sequence

<220
<223 Synlhelic

<400~ 625
Leu Trp Tyr Asp Gly Ser Asn Lys
1 3

210> 626

=211~ 48

<212> DNA

<213> Artilicial Sequence

<220
=223 Synlhetic

<A 0> 626
gcgagagale atgatittag gagtogltal gaggggtggt teqacecc A8

<210= 527

<211= 16

<212 PRT

=213= Ardilicial Sequence

Bt =
«323> Synlhetic

<4D0= 527
Ala Arg Asp His Asp Phe Arg Ser Gly Tyr Glu Gly Trp Phe Asp Pro
1 5 10 15

<210 628

<311> 321

«212= ONA

<213> Arlificial Sequence

<220
<223= Synlhelic

<400= 528

gaazatiglgc lgacgeagle Iccagecace ciglelttgl clccagggaa aagagecace &0
ctetectigea gggeeagica gagigticge agolactiag cetgalacca acagaaacct 120
ggceaggele ceaggelect caletatgat geatccaaca gggecactgg catcccagec 180
aggilcagly geagtggote lgggacagac tlcactclca coalcageag cotagagect 240
gaagaittlg caglitatta ciglcaacac cglageaact ggecleceac teggegga 200
gggaccaagg logaaalcaa a 321

<210» 528
=211= 107
=212= PRT
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=213= Anilicial Sequence

=220

=223 Synlhelic

<400 529

Glu 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 20

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lle
35 44 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly
50 85 B8O

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu Pro
65 70 75 60

Glu Asp Phe Ala Val Tyr Tyr Cys GIn His Arg Ser Asn Trp Pro Pro

85 20 g5
Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

=210= 630

<211>18

<213= DNA

<213+ Arlilicial Sequence

220>
<223> Synthelic

<400= £30
cagaglgilc geagetac 18

210> 531

<211> 6

=212 PRT

<213 Arlilicial Sequence

=220
<223 Synthalic

<400> 631
Gin Serval Arg Ser Tyr
i )

<210= 532

<2119

«212> DNA

<213 Arlilicial Sequence

220>
«223> Synthetic

<400> B32
galgcalco g

210> 633

=211= 3

“212> PRT

=213~ Arlificial Sequence
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<220=
=223 Synthelic

=400= 533
Asp Ala Ser
1

<210~ 634

=211= 27

©212> DNA

<213= Artificial Sequence

<220
<223> Synthetic

<400 534
caacaccgla geaaclggec leccacl 27

<210> 635

211> 9

<212> PRT

=213~ Arlilicial Sequence

=220
=223= Synlhelic

<400> 635
Gin Hie Arg Ser Asn Trp Pro Pro Thr
1 5

<210> BB

211> 354

<212= ONA

<213> Arlificial Sequence

=220
223> Synihetic

=400 G35

cagotcacel {gaaggaglc oggoccagga clgglgaagl citcggagac celgtocele 60
acilgcacig tetetaclgg clecalcage agtagtagtt aclaciggge clggatcege 120
cageecccag ggaagggact gaagtggat gggagtalcl atlalaglgg gagtaaatic 180
tacageeegl cocleaagag tegagtcace atalacglly acacplecaa gaatcagttc 240
lccclgoaad tgagcleggt gaccgeegea gacacggctyg lalattaclg gegagacag 300
glcagtgcaa totiigacta clggagceag ggaaccelgg \caccgtete ctea 354

=210= 637

211> 118

<212= PRT

=213> Artificial Sequence

<220
<223> Synthelic

=A00= 637

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

Thr Leu Ser Leu Thr Cys Thr Val Ser Thr Gly Ser lle Ser Ser Ser
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20 25 30
Ser Tyr Tyr Trp Ala Trp lle Arg GIn Pro Pro Gly Lys Gly Leu Glu
35 40 45
Trp ile Gly Ser lle Tyr Tyr Ser Gly Ser Lys Phe Tyr Ser Pro Ser
50 55 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
85 80 95
Cys Ala Arg Gin 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> Ariificial Sequence

<220
=223> Synthelic

=400 538
actggeleea tcageaglag lagttactac 30

<210= 538

<211=10

212> PRT

213> Arlilicial Sequence

<220
=223> Synthetic

=400=> 539
Thr Gly Ser lle Ser Ser Ser Ser Tyr Tyr
1 5 10

=210= 640

=211 21

=212=> DNA

=213> Arificial Sequence

<220
223> Synihelic

<400 640
alclatala glgggaglaa 3 21

=210= 641

<211=7

<212 PRT

<213> Aruficial Sequence

=220
=223> Synlhelic

<400 §41
Ile Tyr Tyr Ser Gly Ser Lys
1 &

155



210> 542

<211= 30

<212= DA

<2#13> Arlilicial Sequence

<220
<223 Synthelic

<400> 642
gegagacagg tegotgeaat ciitgaclas 30

210> £43

<211= 10

<212> PRT

=213= Arlificial Sequence

=220=>
= 223> Synthalic

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

=210> 644

211> 321

<212>= DNA

<213= Anilicial Sequence

220>
=223> Synlhebc

=400 644

gocatooggt tgacccagle lecticcace ciglolgoal ctgtagygaga cagagleacc 60
alclctigce gggocagtca gagtattagl aghiaghigg cotgglatea geacaaacea 120
gggazagece clazacleel getctataag acgiclagh tagaaaglgg ggleccatca 180
agglttcageq geagigaale loggacagag tteaclelca ceatcageag cotgeagect 240
galgaltilg caactiatia clgccaacag lalaataght aticteggac gleggocaa 300

gggaccaagg lggagatcaa a 321

<210> 645

<291 107

<212= PRT

<213= Adlificial Sequence

€220

«223>= Synlhelic

<400 645

Ala lle Arg Leu Thr GIn Ser Pro Ser Thr Leu Ser Ala Ser Val Gly
1 5 i0 15

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

20 25 30

Leu Ala Trp Tyr Gin His Lys Pro Gly Lys Ala Pro Lys Leu Leu Leu
35 40 45
Tyr Lys Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
5Q 55 &0
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu Gln Pro
G5 70 75 ag
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Asp Asp Phe Ala Thr Tyr Tyr Cys Gln Gin Tyr Asn Ser Tyr Ser Arg
a5 a0 85
Thr Phe Gly Gln Gly Thr Lys Val Glu lle Lys
100 105

<Z210= 546

=211> 1B

213> DNA

=213 Arlificial Sequence

=220
<223 Synthelic

=400 G46
cagagtatta gtagtigg 18

<210 547

=211=8

=212> PRT

<213> Arificial Sequence

“220
<223= Synlhelic

<400 647
GIn Ser lle Ser Ser Trp
1 8

«210% 648

=211=8

<212 DNA

=213> Artificial Sequence

<d20>
<223 Synthelic

<AD0= 548
aaggegtet g

=210= 849

<211+ 3

<212= PRT

<213> Arlificial Sequence

220>
=223 Synthebc

<400~ 649
Lys Ala Ser
1

210> G50

211> 27

212> DMNA

=213> Artificial Sequence

=220=
<223 Synlhelic
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<400> 650
caacagtala alagtalc tcggacg 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 LT

=210> G52

<211> 372

<212 DNA

=213= Arlificial Sequence

=220
<223= Synlhetic

=400= 652

gagglgeage tggtgeagte tggageltgaq glgaagaaac clogqgocecle aglgaaggic 60
lcclgcazgg cololggtta cacetllaas atclatgata leagetgaal acgacaggee 120
cclggaczag gocttgaglg galgggalgg ateagegett acaatgatas cacaaaclal 180
geacagaaac lecagggcaq aglcaccalg accacagaza calcsacgac cacageclac 240
alggagttaa ggagectgag aletgacgac acggecglgl atlactglge ganagatict 300
galggggaa clecetacea claclacggt atggacgtel ggggccaagg gaccacggle 360
accolotoct ca

<210= 553
=211= 124
212> PRT
=213~ Arlificial Sequence
<220=
<223 Synlhetic
<400~> 623
Glu Val GIn Leu Val Gln Ser Gly Ala Glu 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 ap
Gly lle Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met
a5 40 45

Gly Trp lle Ser Ala Tyr Asn Gly Asn Thr Asn Tyr Ala Gln Lys Leu
20 55 60
Gln Gly Arg Val Thr Met Thr Thr Glu Thr Ser Thr Thr Thr Ala Tyr
65 70 75 80
Met Glu Lew Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 a0 g5
Ala Arg Asp Ser Asp Trp Gly Thr Pra T*,fr His Tyr Tyr Gly Mel Asp
00 105 11
Val Trp Gly GIn Gly Thr Thr Val Thr Val Ser Ser
115 120
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210> 554

=211= 24

<212» DA

=213~ Anificial Sequence

=220>
=223> Synlhelic

=400~ 654
ggtacacct Haacalcla lggt

=210> 655

211> B

<212= PRT

«213> Arilicial Sequence

230
<223 Synthelic

<400~ B35
Gly Tyr Thr Fhe Asn lle Tyr Gly
1 5

<210= 555

=211> 24

<212= DA

<213> Artificial Sequence

=220=
=223» Synthelic

=400= 636
alcagegell acaatgglaz caca

<210= 657

<211=8

312> PRT

=213= Artificial Sequence

<220=
=223= Synlhelic

=400> 657
lle Ser Ala Tyr Asn Gly Asn Thr
1 5]

=210= 658

=211> 51

<212= ONA

=213> Artificial Sequence

2220=
<223= Synlhetic

=400 G58

24

24

gogagagatt clgallgggg aasclecclac caclactacg glatggacgl ¢ a1

=210> 658
<211=17
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=212> PRT
<213> Artificial Sequence

<2 0=
=223> Synlhelic

400> 359

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

Wal

=210 660

=211> 339

=212> DN&A

213> Arilicial Sequence

w20
<223> Synihetic

=400=> 560

gatattgtga tgacccagic lecagactce clgactglgt eletgggega gaggaccace 60
alczacigea agteeageca gaalatitla lacaccleea acaalazgaa ctacitaget 120
tggtaccage agazaceagy acagestect aageigelea itlactggge attlaccegg 180
azatccgggq lecclgaceg aticaglgge agegggtety ggacagalii cacleteace 240
alcageages tgcaggetga agalglggea gitlatlact gicageaata ttataalact 300

ccloggacgl leggecaagg gaccasaglg galalcaaa 339
=210 651
<211> 113
212> PRT
=213> Arilicial Sequence
<220
«223> Synthetic
=<400> 661
Asp lle Wal Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15
Glu Arg Ala Thr lle Asn Cys Lys Ser Ser Gin Asn lle Leu Tyr Thr
20 25 30
Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr GIn Gln Lys Pro Gly Gin
35 40 45

Pro Pro Lys Leu Leu fle Tyr Trp Ala Phe Thr Arg Lys Ser Gly Val
50 a5 g0
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

65 Fi4, 75 a0
le Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gin
as 90 as

Tyr Tyr Asn Thr Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Asp lle
100 105 110

Lys

210> 562

<211> 36

=212= DMNA

<213~ Anilicial Sequence
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<220=
<223= Synlhebic

=400 682
cagazatattl talacaccic caacaataag aactac

=210 663

“211>12

212> PRT

=213> Arlilicial Sequence

=220=
223> Synthelic

=400> 563

Gln Asn lle Leu Tyr Thr Ser Asn Asn Lys Asn Tyt

1 9 10

=210> 664

<211=9

<212= DNA

<2132= Arlificial Sequence

<220=
<223> Synlhelic

<400 G54
tggocati

=210 G55

=211= 13

=M2> PET

=213 Artificial Sequence

<220
«=223> Synlhelic

=4 00= 565
Trp Ala Phe
1

<210 666

=211= 27

212> DNA

<213> Arlilicial Sequence

<220
225> Synlhelic

<400 666
cagcagtatl alaalactce leggacg

<210= 667

“311= 8

<212= PRT

<213> Arlilicial Segquence

<220
©223> Synthetic

K5}

27
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=400> BE7
GIn GIn Tyr Tyr Asn Thr Pra Arg Thr
L b

=210 666

<211> 357

=212> OMNA

«<213= Arilicial Sequence

<220=
«22%» Synlhetic

400> 668

cagalcacct igaaggagle gggeccagga ctggtgaage cttcacagac cetgleeclc 60
acctgeaclg totelgatgg ctecalcaac agtgglggtt celactggag clggateege 120
caycacccgg goaagggoct ggagtgaatl ggglacalea aalacaglgg gggcgtecac 180
lalaacccgl cocicaagag Iogaalcace atatcaglgg acacgtctaa gaaccatilc 240
lecclgaaaa tgacelolgt gaclgocgeg gacacggeeg tglaltictg lgegagagea 300
cotggaaglc acactitiga tatetggggc caggogacaa tggleaceqt cletllca 357

=210=> 669
<211> 119
<212> PRT
<213 Adificial Sequence
=230
<223» Synlhebc
<400=> 669
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 le Arg Gln His Pro Gly Lys Gly Leu Glu
35 40 45

Trp lle Gly Tyr lle Lys Tyr Ser Gly Gly Val His Tyr Asn Pre Ser
50 55 B0
Leu Lys Ser Arg lle Thr e 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
100 105 110
Thr Met Val Thr Val Ser Ser
115
<210 670
211> 30
=212> DNA
<213= Arlificial Sequence
220>
<223> Synlhelic
<4{)0= 570
gatggcloca lcaacagtyg tggticclac a0
<210> 671
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<211> 10
<212= PRT
=213> Artificial Sequence

<220
<223> Synthelic

=400 671
Asp Gly Ser lle Asn Ser Gly Gly Ser Tyr
1 5 10

«210= 572

=211> 21

212> DNA

<2713= Arlilicial Sequence

=220
<223> Synlhelic

<400= 672
alcazataca glgoggacgt © 21

=210= 673

<211= 7

212> PRT

=213>= Artificial Sequence

=230
=223~ Synthetic

=400~ 673
lle Lys Tyt Ser Gly Gly Val
1 5

<210 674

<211= 32

<212> ONA

<213> Arificial Sequence

220>
=223= Synlhelic

400> 674
gocgagagcac cloggaagica cactittgal ale 33

=210= 675

<211 11

<2122 PRT

<213= Arlificial Sequence

=230
=223 Synthelc

<400> B75
&la Arg Ala Pro Gly Ser His Thr Phe Asp lle
1 5 10

=210= 676

K



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

=220=
<223> Synthetic

<400> G676

galattglga lgaclcaglc lecaggeace cloletitgt ctecaggnga aagageeace 60
clcleolgea gggecagiea gagigttage aacasclact lageetggla ccagragaaa 120
cetggecagg cloocagact cotcalclat gglacatcea alagggteag tggealeoca 180
gacagglica glggcaglgg gletgggaca gacticacte teaccalcag cagaclagag 240
cclgaagatt Hgaactala ttatigicag caglalagta gatcaccgal caccticgge 300
caagggacac gaclggagal laaa 324

<210= 677
<211= 108
<212= PRT
<213= Artificial Sequence
<220
<223+ Synlhelic
<400= 677
Asp lle Val Mel Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Fro Gly
1 L] i0 15
(lu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Asn Asn
20 25 a0
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu
a5 4D 45

lie 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 lle Ser Arg Leu Glu
SH] 70 75 80
Pro Glu Asp Phe Glu Leu Tyr Tyr Cys Gin Gin Tyr Ser Arg Ser Fro
85 80 85
lle Thr Phe Gly Gin Gly Thr Arg Leu Glu lle Lys
100 105

=210> 878

<2112 21

=312> ONA

«213= Artificial Sequence

<220z
=223 Synlhelic

=430> 678
cagagtgtta gcazcaacta ¢ 21

=210 678

211> ¥

=312 PRT

213> Adilicial Sequence

<220
=223> Synihelic

=4D0= 679
Gin Ser Val Ser Asn Asn Tyr

94



<210= 680

=211= 9

<212> DNA

=213= Arlificial Sequence

=220
=223> Synthelic

<400 580
gglacalce g

<210 a1

211> 3

<212> PRT

<213= Artificial Sequence

<230
<223> Synlhebc

<4(0> 681
Gly Thr Ser
1

<210= 662

=211= 27

<312= ONA

=213= Arlificial Sequence

<2 20=
=223> Synthelic

<4{0= 582
cagcaglata gtaggteace galcace 27

=210 683

211> 9

212> PRT

<213 Arbificial Sequence

=220
=223= Synlhelic

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

<210> 664

<211= 360

w2122 DNA

=213= Arilicial Sequence

=220
=223> Synlhelic

<400> 684
gagglgeage lggtgcagic tgagagagge tgglacasc ctagggagte celgagacle 60

195



lcclglacag colelggati cacctitaac aacittgeca lgacelgggl ccgocagacet 120
ccagogaagg acctggagtg gglolcaact atlaglggla glgacgtiga cacalactge 180
gcagacicog lgaagggeocg gilcaccale tecagagaca attecaagaa cacaciglal 240
clgraaalga acagectgag agecgaggac acggecglal atiaclgige gaaagalgge 300
geelelata gtggolacga acaclactog goccagggaa caatygleas cgtetectea 360

<210> 585

<211= 120

212> PRT

<213> Arificial Sequence

<3 20>
<223 Synthelic

=400> 685
Glu Val GIn Leu Val Gin Ser Gly Gly Gly Leu Val Gln 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 Gin 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 60
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
85 70 7o a0
Leu Gin Met Asn Ser Leu Ang Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 a0 a5
Ala Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Glu His Tyr Trp Gly Gin
100 105 110
Gly Thr Mel WVal Thr Val Ser Ser
15 i20

<210= 686

211> 24

<212 DMNA

<213~ Arificial Sequence

220>
=223= Synthetic

<400> 686
ggattcacct ttaacaactt tgee 24

<210 687

=211= 8

=212 PRT

<213= Arlificial Sequence

2220
<223> Synlhetic

=4(00=> BBY
Gly Phe Thr Phe Asn Asn Phe Ala
1 5

=210> 6AA
e211= 24
212> DNA,
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<21 3= Arlilicial Sequence

220>
<223> Synlhelic

<400~ 688
atlaagtggla glggegtiga caca 24

~210> 5892

=211> 8

<212> PRT

=213= Atificial Sequence

<220
223> Synthelic

=400=> BEY
lle Ser Gly Ser Gy Val Asp Thr
1 5

<210> 630

<211= 39

<212= DNA

<213 Artificial Sequence

<220
<223> Synlhetic

<4(10= 690
gcgasagalg ocgocticta tagtgactac 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 GIu His Tyr
1 5 10

=210=> 692

=211> 324

<212= DNA

<213= Arilictal Sequence

220>
<22% Synlhelic

=4JD> 682

gaaacgacac tcacgcaglc tecaggeace clgtotligt clecaggaga aagagecace 60
clctectgea gogesagica gagtgiage ageagetacl tagectggla ccageagaaa 120
tetagecaqg ctoccaggel colcalclal gglacateea acagggecte lagealecca 180
gacaggctea ttageaglag glelgggaca gacticacic lcaccaleag cagactggag 240
tclgmagat Hgeagtata ttacigleag caglatggta geleaceteg gacgiicgge 300
caagggacca aagtggalat caza 324

15F



=210> 683

<211= 108
<212= PRT
=213= Arfificial Sequence
w220
«<223= Synthetic
=400> 693
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 25 30
Tyr Leu Ala Trp 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 Leu lle
50 55 an
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 Gln GIn Tyr Gly Ser Ser Fro
85 ah a5
Arg Thr Phe Gly GIn Gly Thr Lys Val Asp lle Lys
100 105

=210 6584

=211= 21

<212> DNA

<213> Arificial Sequence

<220
<223> Synlhelc

=400 634
cagaglghta geageagela c 21

<210= 695

211> 7

«212> PRT

=213= Arlificial Sequence

<220=>
223> Synlhetic

400> 655
Gln SerVal Ser Sar Sar Tyr
L )

<210= G956

=211= 9

<212= DNA

=213= Artificial Sequence

=220>
<223> Synlhelic

<400 696
ggotacatco g

<210= 897

198



211> 3
<212= PRT
<213> Artincial Sequence

=220
<223 Synthelic

<400 687
Gly Thr Ser
i

=210~ G628

<211= 27

<212> DNA

<213> Arfifictal Sequence

220>
<323> Synthelic

<400 698
cagcaglalg gtageotcace leggaca 27

<210 692

=211=9

=212= FRT

<213 Artificial Sequence

<220
<223 Synlhelc

400> 699
GIn Gin Tyr Gly Ser Ser Pro Arg Thr
1 5

=290 700

<211= 363

=212> DNA

<213= Arlilicial Sequence

=220=
<223> Synthelic

=400= 700

gagglgcage tgglgcagtc igggggagge gtgglecage claggaggte cotgagacic 60
Icclgtocag egtelggatt cacetteagt agetalggea lgeaclgggt cegecagact 120
coaggeaagg ggclgaagly ggtogeagtt atalgglalg atggaaglaa taaalactal 180
geagacleeg tgaagggecy allcaccale tecagagaca atlccaagaa catgeigtal 240
clacaaalga acageclgag agecgaggac acggetglgl allactylge ogcttacgal 200
:’:ttugaﬁg gtaticeer gatigactas lggggecagg gaaceelggl cacegteles 360

ca B3

=210 701

=211 121

<212= PRT

=213> Arlifictal Sequence

=220
«223> Synlhelic
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=A00> 701
Glu Val GIn Leu val Gin Ser Gly Gly Gly Val Vai 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 Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Val lle Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Mel Leu Tyr
G5 70 75 80
Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 ap 95
Ala Mla Tyr Asp lle Leu lle Gly Tyr Ser Pro Val Asp Tyr Trp Gly
100 105 110
Gin Gly Thr Leu Val Thr Val Ser Ser
115 120

=210 72

<211 24

<212= DNA

=213> Arbificial Sequence

220>
223> Synthelic

=400= 702
ggalicacel tkcaglagcla lgge 24

<210 703

<211= &

<212= PRT

<213= Arlilicial Sequence

=220
223> Synlhelic

=400= 703
Gly Phe Thr Fhe Ser Ser Tyr Gly
1 5

210> 704

=210 24

<212= DNA,

=213= Artificial Sequence

<220
=223> Synlhelic

=400> 704
alalggtatg atggazglaa taas 24

«210= 705

211> 8

212> PRT

<213> Arlilicial Sequence

<220
«323> Synlhetic
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<400> 705
lle Trp Tyr Asp Gly Ser Asn Lys
1 5

210> 706

<211= 42

<212> DMNA

<213 Artificial Sequence

=220
«223> Synihelic

400> 706
gegactlacy alatiigat tggitalec cocggtigact ac 42

=210> 707

<211= 14

212> PRT

<213 Arlilicial Sequence

=220
<223 Synthelic

=400= 7LV

Ala Ala Tyr Asp lle Lew lle Gly Tyr Ser Pro Val Asp Tyr
1 5 10

<210= 709

<211> 318

=212= DNA

213> Artificial Sequence

<220
<223> Synthelic

=400= 708

gatatlgiga toacceagte tccageeacs ciglelglgt clecagggga aagagooace 60
cletoctgca gggecagica gaclghtagl ageaacttag colgglicea geagasacel 120
ggocaggelc coagactoct calctalgat geatecacea gggccaciag latcccages 180
aggtcagtg geaglaagle lgggacagaa teactelea coalcagoag colgoaglol 240
gaagalttlg caglllatta cigtcageag lataataact ggtasacii tggecagagg 300
accangcigg agalcaaa 318

=210> 709
=211= 106
=212= PRT
=213 Arlificial Sequence

<220
223 Synlhelic

<400 709
Asp lle Val Mef Thr Gln Ser Pro Afta Thr Leu Ser Val Ser Pro Gly
1 5 14 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Thr Val Ser Ser Asn
20 25 an
Leu Ala Trp Phe Gin Gin Lys Pro Gly Gln 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 o5 &0
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu Gin Ser
62 70 Fis a8
Glu Asp Phe Ala Val Tyr Tyr Cys Gin Glo Tyr Asn Asn Trp Tyr Thr
85 80 95
Phe Gly Gin Gly Thr Lys Leu Glu lle Lys
100 105

=210= 710

<211= 18

<212> ONA

=213 Artificial Sequence

=230
«223> Synthetic

=400= 710
cagactgta gltageaac 18

<210= 711

211> 6

<212> PRT

<213 Afilicial Segquence

=220>
=223 Synthelic

<400= 711
Gin Thr Val Ser Ser Asn
1 ]

210> 712

<211= 9

=212> DNA

<2713 Artificial Sequence

<220
<223> Synthetic

<400 712
gatgeatee Q

=210= 713

211> 3

<M2= PRT

<213> Arlilicial Sequence

=220
=223» Synthelic

<400> 713
Asp Ala Ser
1

<210> 714
«211> 24
<212> DNA
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<213> Artifigal Sequance

<2 2=
<223= Synlhelic

<400= 714
cagcagtata ataaciggta cact 24

«210= 715

=211+ 8

<212> PRT

=213> Arificial Sequence

<220
<223> Synlhelic

<400= 715
Glin Gin Tyr Asn Asn Trp Tyr Thr
i 5

210> 716

<211= 357

<212> DNA

=213> Artificial Sequence

<220
<223% Synlhelic

<400 716

gaggtgeage lgglgeagle gggeccagga clagigaage cllcacagac colgtcocte 60
acciocacig leletgglog ctecatlace aglgatoglt aclactggac clggatcege 120
cagcacccag ggaagggcct ggaatngalt agatacalea astlaglag gaacacctac 180
lacaaccegt cecleaggag logagtcace ataleactly acacgiclaa gaatcagtic 240
lccctgaata lgacelelgl gactgccgey gacacggecg (gtaltatty teegagagea 300
celggaagle ataactttga calclgggac caagagacas tggtcacegl clctica 357

=210= 717
=211 119
=212= PRT
=213> Artificial Sequence

=20
<222= Synlhelic

=400= 717
Glu Val Gin Leu Val Gin Ser Gly Pro Gly Leu Val Lys Pro Ser (3in
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 lle Arg Gin His Pro Gly Lys Gly Leu Glu
a5 40 45
Trpa e Gly Tyr lle Lys Phe Ser Gly Asn Thr Tyr Tyr Asn Pro Ser
56 55 g0
Leu Arg Ser Arg Val Thr lle Ser Leu Asp Thr Ser Lys Asn Gin Phe
65 70 75 80
Ser Leu Asn Mel Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
82 90 g5
Cys Ala Arg Ala Pro Gly Ser His Asn Phe Asp lle Trp Gly Gin Gly
100 102 110
Thr Met Val Thr Val Ser Ser
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115

=210= 718

<211> 30

a212> DNA

<213= Arlilicial Sequence

=220
«223= Synthelic

=400 718
gglggcteca taccagigg tggliaclac

=210= 719

211> 10

=212> PRT

<213= Arilicial Sequence

<220
=223> Synlhelic

400> 719
Gly Gly Ser lle Thr Ser Gly Gly Tyr Tyr
1 5 10

=210= 720

<211= 21

<212> DNA

213> Arlilicial Sequance

=220
<223> Synlhelic

400> 720
atcaaattia glgggaacac ¢

<210= 721

221> F

=212> PRT

<213> Arlificial Seguence

<220
=223> Synihetic

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

<210= 722

<211= 33

<212> DNA

213> Arificial Sequence

<220>
<223> Synthetic

=400= ¥22
gogagagcas clggaaatca laaclilgac atc

21

a0

33
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<210= 723

=211> 11

=212= PRT

213> Arlilicial Sequence

220
223> Synthebc

<400 723
Ala Arg Ala Pro Gly Ser His Asn Phe Asp lle
1 5 10

~210= 729

211> 324

=212> DNA

<213> Arlificial Sequence

<220
<233> Synihetic

=400> 724

gecatceggt igaccragle tecagacace ctgtetiiat clecagggga aagagecacc 60
cleleelgea gggecaglgl gagtatiagl aalaacialt lagoctggta ccagragaza 120
cclagecagg cteceaggel cotcalelal ggigeatesa goagggecac lggeatecca 180
gacaggttea glggoaglgg giclgagaca gacltcacle tcaccalcag sagaciggag 240
lclgcagatt Hgeaccgta Hactgicag ceatalagla gglcacegat caccticgge 300
caagggacac gaclggagat taaa 324

=210= 723

<211>= 108

=212= PRT

<213 Arlilicial Sequence

<220=

=323> Synthetic

=400> 725

Ala lle Arg Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly

1 5 id 15

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

20 25 3d

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 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Arg Arg Leu Glu

65 7 75 a0
Ser Ala Asp Phe Ala Pro Tyr Tyr Cys Gin Gin Tyr Ser Arg Ser Pro
a5 an as
lle Thr Phe Gly Gin Gly Thr Arg Leu Glu lle Lys
100 105
210> 726
<211= 21
212> DNA

<213= Arliicial Seguence

220>
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=223> Synthetic

=400> 726
glgaglatia glaalaacts L

=210= 727

“211=7

=212= PRT

=213 Artficial Sequence

=220
<223> Synthetic

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

<210= 728

211> 9

=212> DNA

<213> Artificial Sequence

<220
<223= Synihelic

<400= 728
galgcalco

=210= 728

<211= 3

<212= PRT

=213> Artificial Seguence

=220
=223> Synthelic

=400= 729
Gly Ala Ser
1

<210= 730

=211= 27

212> DNA,

=213= Arificial Sequence

=220
223> Synlhelic

=400 730
cagecaalala glaggleace galcaco

<210= ¥31

<2119

a212= PRT

=213> Arlificial Sequence

<220
<223> Synthetic

21

27
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400> 731
Gin GIn Tyr Ser Arg Ser Pro lle Thr
1 5

<Z210= 732

«211= 357

<212> DNA

213> Arlilicial Sequence

<220
«223> Synthelic

<400 732

cagglgeage tgeaggagle gggoeccagna clgolgaage clicacagac celgleecls 60
acclocachg lelelgglgo clecalcaac agtgtlactt actaclggac clggatcege 120
cagcacccaqg ggaggggect agagiggatt gogtacatea aaticaglgg gageacotas 180
tacaaccogl ceclcaaggg tegantcace alatcagtgg acacgictaa gaaccaalic 240
lccctiazaa Haaclclgl gaclgoogog gacacageceg gtttlaclg lgecgagagel 300
lctggeagle atactittga latclgggge caagagacaa lggtcacegicteolea 357

<210 733
=211= 119
212> PRT
<213= Asliflicial Ssquence
<220=
<223 Synlhelic
<4A00= 733
Gin val Gin Leu Gin 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 Asn Ser Val
20 25 30
Thr Tyr Tyr Tep Thr Trp lle Arg Gin His Pro Gly Arg Gly Leu Glu
35 40 45

Trp lle Gly Tyr lle Lys Phe Ser Gly Ser Thr Tyt Tyr Asn Pro Ser
50 o5 60

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

65 70 75 20
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 lle Trp Gly Gin Gly
100 105 110
Thr Mel Val Thr Val Ser Ser
115
=210= 734
=211> 30
<212> DNA
<213> Arificial Sequence
<220
«223> Synlhelic
<400= 734
gglggcloca leaacaglgl tactaclac ad
<210~ 735
211> 10
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<212= PRT
<3 3= Arlificial Sequence

<220
223> Synthelic

400> 735
Gly Gly Ser lle Asn Ser Val Thr Tyr Tyr
1 5 10

=210= 736

<211 21

=212> DNA

<213> Arlificial Sequence

220>
223> Synthelic

<400 736
alcaaaltca gtgggageac c 21

<210> 737

=211=7

=212> PRT

«213=> Artificial Seguence

=220
«223> Synthelic

<40 737
lle Lys Phe Ser Gly Ser Thr
i 5

<210> 728

<211= 33

312> ONA

«<213> Artificial Sequence

=220
=223 Synthelic

=400= 738
gogagagelt clggaagles tactitlgat ale 33

210> 739

=211 11

<212= PRT

=213> Artificial Sequence

<220
«223> Synthelic

<400> 738

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 lcacgeagle [ccaggeacc clglettigl ctecagggga sagagecace 60
cicteclgea gggecagica gagtghtage sacagetact tageelgala ceageagaaa 120
cotggecagg cleccagget eotealclel gglgegleea geagggteac lggeateoea 180
gacaggttca gtggcaglgn glctgggaca gactieacts teaccatcag cagactggag 240
cetgaagall tggaalgla ttaclgtcag caglatagta ggleacegat cacellcgge 300
caagggacca agclggagat caag 324

=210> 741

<211= 108

=212> PRT

=213> Arihcial Sequence

<22
<223> Synthelic

=400 741
Glu Thr Thr Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pra Gly
1 3 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Asn Ser
20 25 30
‘Fyr Leu Afa Trp Tyr Gin Gin Lys Pro Gly Gln Ala Pro Arg Leu Leu
25 40 45
lle Ser Gly Ala Ser Ser Arg Val Thr Gly lle Pro Asp Arg Phe Ser
50 55 60
Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
G5 Fi3; 75 80
Pra Glu Asp Phe Gly Met Tyr Tyr Cys Gin Gin Tyr Ser Arg Ser Pro
85 80 a5
lle Thr Phe Gly Gin Gly Thr Lys Leu Ghu lle Lys
100 105

<210= 742

211> 21

<212> DNA

<213= Arificial Sequencs

220>
<223> Synthetic

<40D> 742
cagaglota gocaacageta o 21

=210= 742

211> 7

<212> PRT

=213> Arlificial Sequence

=220>
<223> Bynihelic

<400> 743
Gin Ser Val Ser Asn Ser Tyr
1 ]

<09



=210 744

<211= 9

=212= DNA

<213> Artilicial Sequence

<220
<223 Synthelic

<400> 744
gqtgegleo 9

<210= 745

211> 2

=212=> PRT

=213 Artificial Sequence

<220
<223> Synlhelic

<400> 745
Gly Ala Ser
4

=210 746

<211= 27

212> DA

<213 Arlificial Sequence

Bt
«<223> Synthelic

=400> 746
cageaglala gtaggicace gatcace 27

210> 747

<271> 9

=212= PRT

<213> Artificial Sequence

=220-
223> Synthelic

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

=210> 748

<211> 357

212> DNA

<213= Arificial Sequence

220>
<223> Synthelic

=400> 748

gaggtgcage tggtgeagle \gggogagge tigglacage clggeaggte cotgagacte 80
tectglgcag coleclggagl cacctiggat gatiatgeca lgeacigggl ceggraagel 120

2 {0



ccagggaagy goctggeolg goleleaagt atlagtigoa ataglggtag tataggetat 180
gcagactclg lgaagggecyg chicaccate lccagagaca acgoczagaa cleccigtal 240
clgcaaatga acagtclgag agelgaggac acggecitgl atiaclglge asaagalggg 300
tggaaccegt aclacttiga ctaligggge cagogaataa cgglcacegl cloclea 357

<210= 749

<241 119

=212 PRT

<213> Arificial Sequence

<220

=223> Synlhelic

<400 743

Glu Val Gin Leu Val Gln 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 22 a0

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

a5 40 45

Ser Ser lle Ser Trp Asn Ser Gly Ser Ite Gly Tyr Ala Asp Ser Val
50 55 &0
Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
55 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
100 105 110
lle Thr Wal Thr Val Ser Ser
115

<210= 750

=211> 24

<212> DNA

«<213= Arifcial Sequence

=220
=223= Synlhelic

=400= 750
ggagtcacct lggalgata lgce 24

=210~ 751

=211 &

<212 PRT

<213=> Arificial Sequence

<220
<323> Synlhelic

=400 751
Gly Wal Thr Leu Asp Asp Tyr Ala
i 5

<210= 752

=211> 24

=272> DNA

213> Arlificial Sequence

2 f}



@20
=223> Synlhelic

<4Q0= 752
allagttgga alaglaglag lata 24

=210 753

<211= 8

<212= PRT

=213> Arlificial Sequence

«220>
«223> Synthelic

40> 753
llz Ser Trp Asn Ser Gly Ser lle
1 5

<210= 754

=211= 36

212> ON&

<213= Artiicial Segquence

<220>
=233 Synthelic

<A400> 754
gtaaaagalg gglggzacee gtaclacttt gactal G

<210>= 755

<211= 12

<212> PRT

=213= Artificial Seguence

<220
<223> Synlhelic

=400 755
Ala Lys Asp Gly Trp Asn Pro Tyr Tyr Phe Asp Tyr
1 5 10

<290> 756

211> 321

=212 DNA

<213> Artificial Sequence

<220
=223 Synthelic

<400~> 756

gacatecagi lgacceagle lecateetee ctglolgeat clgtaggaga cagagteace 60
atcachgecc gggeaagica gggeattaga aglgattiag getggtatca geagasacea 120
gggaaagect claagegec! gatclalget gealccaghl tgcaaaglgg ggleccatca 180
aggttcageg geaglggale tgggacagaa Heactetea caalcageag cetgeagecl 240
gangaittly caactlatta ctglclacag calaalagt acceteteac teggegga 300
gggaccaagqg tggaaalcaa a 327

=210= 757
=211= 107

212



<212= PRT
213> Arificial Sequence

<220
323> Synlhefic

=4 00> 757
Asp lle GIn Leu 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 Ser Asp
20 25 30
Leu E‘gly Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro Lys Arg Leu lle
5 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 Glu Phe Thr Leu Thr lle Ser Ser Leu Gln Pro
65 70 75 80

Clu Asp F‘ge Ala Thr Tyr Tyr Cys Leu Gln His Asn Ser Tyr Pro Leu

5 80 g5
Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

<210> 758

=211> 18

212> ONA

=213 Arlilicial Sequence

<220
=223> Synthetic

=A400> 758
cagggcatta gaaglgat 18

<210= 7569

211> 8

=212= PRT

=213+ Arlificial Sequence

=220
=223> Synthelic

=400= 759
Gin Gly lle Arg Ser Asp
1 5

=210= 780

=211>9

<212= DA

<213= Artificial Seguence

<220
223> Synihebc

<400 780
gelgeales g

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

213



=213> Arlificial Sequence

23
<223= Synthelic

400> 761
Ala Ala Ser
1

<210= 762

=211> 27

<212 DNA

<213> Artificial Sequence

=220
<223> Synlhetc

=400 752
ctacageala atagltacec lclcac) 27

=210> ¥63

<211=9

<212=> PRT

<213=> Arificial Sequence

=220>
<223> Synthelic

A0 763
Leu GIn His Asn Ser Tyr Pro Leu Thr
1 5

=210 764

<211= 357

=212> ONA

<213= Arificial Sequence

=220
=223> Bynthelit

=400 764

cagalcacct tgaaggagtc gggeccagga clggigaage clicacagac celgleocte 60
acctgegeeg lotelgglga clecloage agtggtaall aclaclggag clggateege 120
caacacccag ggaagogeccl ggaglogatt gaglacates agtacaclygy gageacctac 180
tacaacccgl coclcaagag tegagltatt alattagtag acacglelaa gacccaglic 240
tecctgaage tgagelelgt gaalgccgeg gacacggecg Iglatiaclg lgcgagagea 300
cctggaactc algetttga lgitlgogge caagagacaa lagtcacegt cleclca 357

=210> 763
<211= 119
<212= PRT
«=2132> Arlificial Sequence

<220
223> Synlhelic

<400> 765
Gin lle Thr Leu Lys Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1 =) 10 15
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------

Thr Leu Ser Leu Thr Cys Ala Val Ser Gly Asp Ser Phe Ser Ser Gly
20 25 30

Asn Tyr Tyr Trp Ser Trp llg Arg Gin His Pro Gly Lys Gly Leu Glu
35 40 45

Trp le Gly Tyr lle Lys Tyr Thr Gly Ser Thr Tyr Tyr Asn Pro Ser
a0 55 60
Leu Lys Ser Arg Val llz e Leu Val Asp Thr Ser Lys Thr Gln Phe
65 70 75 414]
Ser Leu Lys Leu Ser Ser Val Asn Ala Ala Asp Thr Ala Val Tyr Tyr
a5 90 g5
Cys Ala Arg Ala Pro Gly Thr His Ala Phe Asp Val Trp Gly Gin Gly
100 105 110
Thr Mel Mal Thr Val Ser Ser
115

=210> 768

«211= 30

<21%= DNA

«213> Arlilicial Sequence

220>
<223= Synihelic

<AQ0> 766
gatgaclect leagcagtgg laatiaclac 30

<210= 767

=211=10

212> PRT

<213 Artificial Sequence

<22
=<223= Synthelic

<A00> 767
Gly Asp Ser Phe Ser Ser Gly Asn Tyr Tyr
1 5 10

<210> 768

<211+ 21

=212= DNA

<213= Arificial Seguance

<220
=223> Synthelic

<4 00> 7oA
alcaagiaca ctgggancac © 21

«20= 769

<211=T

<212> FRT

<213> Arificial Sequence

=220=
223> Synlhetic

<400 764
e Lys Tyr Thr Gly Ser Thr

215



=210> 770

<211= 33

<212> DNA

=213= Adificial Sequence

<220=
<223= Synlhetic

=400> 770
gcgagageac clggaacica lgotittgat git 33

<210= 771

<211> 11

=212= PRT

<213= Arlificial Sequence

=220
<223= Synlhelic

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

<210 7712

211> 334

=212> DMNA,

213> Arbificial Sequence

<2205
<223> Synlhelic

=400 772

gaaacgacac tcacgeagic lecaggoacs clgtetilat iccagggga aagagecace B0

cteteclgca aggecagica gaglgtiage aglagetact tagectggta cocageagaaa 120
cetggecagg cleccagget cetcalctal ogtgealeca geagggecac lggeateeca 180
gacaggtica glggcaglgg gletgtgaca gaclooacts teaccalcag cagectggag 240
cctgasgall igcaglgla Hactgleag caglalagta ggloacegat cacclicage 00

caagggacca agotygagat caaa 324

210> 773

«211= 108

212> PRT

<213 Artificial Sequence

=220=

223> Synlhelic

<400 773

Glu Thr Thr Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Phe Fro 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 43

lie Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 85 60
Gly Ser Gly SerVal Thr Asp Ser Thr Leu Thr lle Ser Ser Leu Glu
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65 70 75 80
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gln Tyr Ser Arg Ser Pro
a5 a0 g5
lle Thr Phe Gly GIn Gly Thr Lys Leu Glu lle Lys
100 105

=210= 774

<211 21

212> DNA

<213> Artificial Sequence

=220
=223> Synlhebc

=400= 774
cagagigita gecagtagela ¢ 21

<290= 775

<2117

«242= BRT

<213 Arificial Sequence

<220
<223> Synlhetic

=400= 775
Gin Ser Val Ser Ser Ser Tyr
1 5

<210= 776

<211= 9

<212= DNA

<213 Arlificial Sequence

=220=
223> Synthelic

<A00= 776
gglgeatcc 9

210> 777

=211+ 3

212> PRT

=213~ Arlilicial Sequence

<220
<223= Synlhetic

400> 777
Gly Ada Ser
-ll

<210= 775

<211 27

<2 12> DNA

<213> Arlilicial Sequence

<220

.21.?.



<223> Bynlhelic

<400= 778
cagcaglala gtaggteace galcaco 27

<210=TF79

=211=9

«212= PRT

<213> Arlilicial Sequence

=220z
=223> Synlhelic

<400~ 774
Gln GIn Tyr Ser Arg Ser Pro lle Thr
| 5

=210= 780

211> 360

<212> DNA

=213= Artificial Sequence

220>
«<223> Bynihelic

<400 780

gaaglgcage tggtgeagte (gagggaace Hgglacaac clggagggale cctgagacle 60
teclgtgeag cotctggatt cacctilaac aactitgeca \gacetgggt cegeeaggel 120
ccagggaagg geclggaghy ggtetcaact atiaglggla glggogtiga cacalaclge 180
gcagactceg fgaagageeg ghicaccale (ccagagaca aticcaagaa cacactgtat 240
cigcazalga acagcclgag agecgaggac acggoegtat attaclgtic gaaagalgge 300
gecliclata giggetacga acaclacigg ggccagggaa ceacggtcac cglolcclea 360

<210 781

«211=> 120

212> PRT

<213= Arlificial Sequence

<220
=223> Synlhetic

=400 781
Glu Val GIn Leu Val Gin Ser Gly Gly Ala 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 Fhe
20 25 30
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 Wal Asp Thr Tyr Cys Ala Asp Ser Val
a0 25 60
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 20
Leu GIn Met Asn Ser Leu Arg Ala Glu &sp Thr Ala Val Tyr Tyr Cys
85 90 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
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<210=7B2

=211= 24

«212= DNA

<213= Arlificial Sequence

=220
=223> Synthelic

=400= 782
ggaticacet Haacaactl tgee

<210> 783

211> 8

=di2= PRT

<213> Artihicial Sequence

=220
<223> Synthelic

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

<Z210> 784

<211> 24

=212> DNA

<213= Artificial Sequence

<230
=223> Bynthetic

=400 784
aflaglggta gtggegtiga caca

=210= 785

=211= 8

=212= PRT

<213= Artificial Sequence

<220
<223> Synthetic

=400 785
lle Ser Gly Ser Gly Val Asp Thr
1 5

=210= 786

=211> 29

=272 DNA

=<213= Arlificial Sequence

<220
<223 Synlhehc

=400 706
tcgaaagalg gegecticla laglggcotac gaacactac

<210= 787

24

24

39

214



<211= 13
<212= PRT
<213> Artificial Sequence

220>
=223= Synlhehc

<A00> 787
Ser Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Glu His Tyr
1 L 10

=210 788

<211> 324

<212> DA

=213= Anlilicial Sequence

<2 20=
<223= Synlhelic

=400 738

gaaacgacac lcacgeagte tecaggeacc ciglettigt ctecagggaa aagagecace 50
cleleclgea gogecaglea gagigttage ageagelacl tageetggta coageagaaa 120
colggecagg cleccagact coleatetat ggtacateca acagggesac tggealceea 180
gacaggltca glggeaglgg glclaggaca gactteacle teaccatcag cagaclggag 240
tctgaagati Higcagtgla tlactgleag caglaltggla goteaccleg gacgticgge 300

caagggacca agglggagat casa 324

<210=> 739

211> 108

<212= PRT

<213= Arlilicial Sequence

<22

<223> Synthelic

<400> 789

Glu The Thr Leu Thr Gin Ser Pro Gly Thr Leu 3er Leuw Ser Pro Gly

1 5 10 15

Ghu 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

35 40 45

lle Tyr Gly Thr Ser Asn Arg Ala Thr Gly lie Pro Asp Arg Phe Ser
a0 55 B0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

65 7D 75 80
Ser Glu Asp Phe Ala Val Tyr Tyr Cys Gln GIn Tyr Gly Ser Ser Fro
85 a0 95

Arg Thr Phe Gly GIn Gly Thr Lys Val Glu lle Lys
100 105

=210= 700

211> 21

<212> DNA

<213= Arificial Sequence

<220

223> Synihetic

220



=400 730
cagagigila gcageagela c

<210= 791

<211= 7

=212= PRT

<213 Arlificial Sequence

<220
=223 Synlhelic

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

<210> 792

=211= 8

<212> DNA

<213= Arificial Sequence

<20
<423= Synihetic

=400= 792
gatacaice

<210= 793

=211> 3

<212= PRT

<213 Artificial Sequence

<320=
=<223> Synthetic

<400> 703
Gly Thr Ser
1

=210= 794

=211= 27

<212=> ONA

<213= Arificial Sequence

=220
<223 Synihelic

<400 794
cagcagtalg glagclcace teggacy

=210= 795

=211>4

=212 PRT

<213> Artificial Sequence

=220>
=223> Synlhelic

=400> 735

5In Gin Tyr Gly Ser Ser Pro Arg Thr

21

27

22



<210> 796

211> 357

=212 DNA

=213 Arlificial Sequence

22>
«223= Synlhelic

=400 795

gaagtgcage tggigeagic lggacclgag glgaagaage clggagecle aglgaaggle 60
lectgeaapg cticiggtia cacclitace taclalggla tcagtiggal acgacagace 120
cciggacaag ggctigaglg galgggalgg atcagegelt acgalgglaa cacagactal 180
gcacagaagl lecaagacag aalcaccalg accacagaca cateelcgac cacageclac 240
atggaactga ggagectgag alclgacgac acggecgtct altaclgtgc gaggtalagt 300
lggaacaage aclggticga ceeelgggge cagggaacca tggtcacegl ctettea 357

<21(0= 797
=211= 118
=212> PRT
<213> Arlificial Sequence
<220
=223 Synthelic
A= 797
Glu Val Gin Leu Val Gin Ser Gly Pro Glu Val Lys Lys Pro Gly Ala
1 ] 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Tyr Tyr
20 25 kli]
Gly lle Ser Trp Il Arg GIn Thr Pre Gly Gin Gly Leu Glo Trp Met
35 40 45

Gly Trp lle Ser Ala Tyr Asp Gly Asn Thr Asp Tyr Ala Gin Lys Phe
g0 a5 60
Gin Asp Arg lle Thr Met Thr Thr Asp Thr Ser Ser Thr Thr Ala Tyr

B5 70 75 ag
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 a0 a5
Ala Arg Tyr Ser Trp Asn Lys His Trp Phe Asp Pro Trp Gly Gin Gly
100 105 110
Thr Met Val Thr Val Ser Ser
115
<210= 798
<311= 24
<212> DNA
<213~ Ariificial Sequence
290>
<223 Synthelic
=400 790
ygllacacel itacctacta tggt 24
<210> 729
<211~ &
<212> PRT

=213 Artificial Sequence

222



=220
<223 Synthelic

=400= 799
Gly Tyr Thr Phe Thr Tyr Tyr Gly
1 a

=210= 800

=211= 24

=212= DNA

=213> Artilicial Sequence

<220>
=223> Synthelic

=400= 800
alcagcgctt acgatgglaa caca 24

<210> 81

<211> 8

<212> PRT

<213> Arlilicial Sequence

<220
223> Synthelic

=400= 801
e Ser Ala Tyr Asp Gly Asn Thr
| 5

<210= 802

<211> 38

212> DNA

<213= Artificial Sequence

=220
=223= Synlhetic

=400 802
gegagglata gttygaacaa goaclogtic gaccee 36

=210 303

2112 12

=212> PRT

=213> Artificial Sequence

=220
223> Synihelic

=400= 303
Ala Arg Tyr Ser Tip Asn Lys his Trp Phe Asp Pro
1 5 10

210> 304

<211 324

<212> DNA

<213 Arlificial Sequence

223



<220>
<223> Synthetic

=400= 804

gaaallgtga |gacacagle tceaggeace clglottigl ctecagggga cagagecaco 60
cicloetgea gggecaglea gaglgltace ggeagelact lagectggia ccageagaaa 120
cctggecagg cleccagact celcalolat ggtgeatcca acagggorac tggeatccea 180
gacagatlca clageaglgg gictgggaca gacticacte teaccateag cagactggag 240
celgaagatl Hgeaglgla tictgleaa cagteigelt lclcaccglg gacgiicage 300
caggggacca aggtggazal caaa 324

<210= BOS
<271= 108
<212> FRT
<213> Artificial Sequence
<220
<223> Synihelic
<400= 805
Glu lle Val Mel Thr Gin Ser Pra Gly Thr Leu Ser Leu Ser Pro Gly
1 o 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 Gln Gln Lys Pro Gly Gin Ala Pro Arg Leu Leu
35 40 45

fle Tyr Gly Ala Ser Asn Arg Ala Thr Gly lle Pro Asp Arg Phe Thr
50 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Lau Thr lle Ser Arg Leu Glu

65 70 75 a0
Pro Glu Asp Phe Ala Val Tyr Phe Cys Gin Gin Ser Ala Phe Ser Pro
85 80 a5

Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
100 105

<210= BOB

211> 21

<212> DNA

=213 Arlilicial Sequence

<220

<223> Synlhelic

=400 B0G

cagaglgila ccogoageta ¢ 21

<210= 807

<211= 7

<212+ PRT

«213> Artificial Sequence

<220

223> Synthebe

<400> BO7

Gin Ser Wa! Thr Gly Ser Tyr

1 5

224



<210> 808

<211=>9

<292= ONA

=213 Arificial Sequence

<320
=223> Synlhelic

<400> 808
gglgealce g

=<210> 808

<211> 3

212> PRT

«213> Artificial Sequence

<220=>
<223> Synlhelic

400> 809
Gly Ala Ser
1

<210> 810

=211= 27

=212= DA

=213> Arlilicial Sequence

<220
=323> Synthetic

=400> 610
caacaglclg ctticlecace glggacyg 27

=210 811

“211>9

=212 PRT

<213= Arlilicial Sequence

<220
=223> Synthetic

<400> 811

Gin GiIn Ser Ala Phe Ser Pro Trp Thr
1 5

<210= /12

<211= 3567

=212 DNA,

«<213= Arlificial Seguence

220
<223 Synlhebc

=400= 812

gagglgcagc tggtgeagle lgggggagge tgglacage clggeanglc colgagacic 60
teclglgeag celelggagt cacctiggal gatlalgeca tgeactgggt ccageaaget 120
ccagggaagdg geelggaglg ggleteaagt altagitgga alaglgglag tataggolat 180
gcggaclelg lgaagggeey chicaccalc iecagagaca acgccazagaa clecclgtat 240
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ctgcaaalga acagtelgag agelgaggac acggecttgl atlaclglge aaaagatggg 300
tggaacecal aclactitga ctallgggge cagggaalac cggtcaccgl cleclea 337

=210= 813

<211= 119

<212= PRT

<213= Adilicial Sequence

<220

<223> Synlhelic

400> B13

Glu Val 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

35 40 45

Ser Ser lle Ser Trp Asn Ser Gly Ser lle Gly Tyr Ala Asp Ser Val
50 55 50
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80
Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys
85 80 a5
Ala Lys Asp Gly Trp Asn Pro Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly
100 105 110
Ne Pro Val Thr val Ser Ser
115

<20 814

«211>24

=212> DNA

<213= Arificial Sequence

220>
<223= Synlhelic

<400= §14
ngagtcacct tggatgalla tgece =4

210> B15

211> 8

212> PRT

=<213= Arificial Sequence

=220
<223~ Synthelic

=400> B15
Gly Wal Thr Leu Asp Asp Tyr Ala
1 5

<210= 816

<211= 24

w212 DNA

<213> Artificial Sequence

<220
<Z223> Synthelc

22¢



<400 816
attagligga ataglggtag tala 24

=210= 817

211> 8

<213= PRT

=213= Artificial Sequence

<220
223> Synthelic

<400= 817
lle Ser Trp Asn Ser Gly Ser lle
1 5

<210> 818

“211= 36

«212= DNA

<213> Arlilicial Sequence

=220
<223> Synthelic

<400= 818
gcaaaagatg gglggaacce glaclacttl gactal i5

<210= 819

=211= 12

=212=> PRT

<213> Arificial Sequence

<220
223> Synthelic

=400= 819
Ala Lys Asp Gly Trp Asn Pro Tyr Tyr Phe Asp Tyr
i 5 i0

=210=> 320

=211= 321

=212= DNA

<213= Arlilicial Sequence

<220
<223> Synthalic

=400> 820

gacatccaga Igacccagle cealectes ctgtelgeat clgtaggaga cagagleacc 60
atcacligce gggeaaglca gggealtaga aglgatiiag gelgglatca gcagaaacca 120
gggeaagece claagegect gatelatgel gealccaglt tgcasaglgg ogleccatea 180
aggltcageg yeagiggale tgggacagaa lteacielea caalczgean celgeagent 240
gaagalitt caacclatla ctglclacag calzalagh acceteteac ftteggogga 300
gggaccaage tggagalcaa a 321

<2105 821

=211=> 107

<212» PRT

=213 Arificial Sequence

227



=220
<223> Synihelic

<400= 821
Asp lla Gin Mel 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 Ser Asp
20 25 30
Leu Gly Trp Tyr GIn Gin Lys Pra 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 Glu Phe Thr Leu Thr lle Ser Ser Leu Gin Pro
65 70 75 50
Glu Asp Phe Alz Thr Tyr Tyr Cys Leu Gln His Asn Ser Tyr Pro Leu
85 90 95
Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys
100 105

=210= 8232

<211~ 18

<212> DINA

<213> Arilicia) Sequence

<220
<223> Synthelic

<400> §22
cagggcatla gaaglgal 18

=210= §23

211> 6

=212 PRT

<213= Artificial Sequence

<220=
<223:= Synlhetic

<400~ 823
Gin Gly lle Arg Ser Asp
1 5

<210= §24

<211>9

=212= OMNA

<213> Artificial Seguence

=220
<223> Synthetic

<400> B24
gctgealce 9

210> 8§25

=211=3

<212> PRT

=213= Artificial Seguance

229



=220=
<223+ Synthetic

=A00> 825
Ala Ala Ser
1

<210> B26G

<211= 27

<212= DNA

<213> Arlificial Sequence

220
<223> Synlhelic

<400~ §26
ctacagcata alagltacce tetcact 27

<210> B27

<211= 9

=212= PRT

<213> Artificial Sequence

=220>
<223> Synthetic

<400= 827
Leu Gin His Asn Ser Tyr Pro Leu Thr
1 5

<210= 828

<211= 357

=212= ONA

<213= Artificial Sequence

<220
=233= Synthelic

=400 828
caggiacage lgcageagle gggeccagga clggtgaage clleacagac colglooche 60
acctgegetg teletggiga ctectteage aglgglaatl aclaciggag clggakecge 120

cEacacctag ggaagggcct ggagtggatt gogtacatea aglacaclgg gageacctac 180
lacaacccgt cocleaagag kogagtiace atattagtag acacqlelaa gacceagtc 240

tesctgazge tgageletgl gactyccyey gacacggecg Iglabaclg lacgagagea 300
cclggaactc alglitiga igtctgggge caagggacaa lgglcaceat clellca 357

=210= 820
=<211= 1190
=212= PRT
<213= Arlilicial Seguence

2230
223> Synlhelic

<400 829

Gin Val 3In Leu Gin GIn Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
1 S 10 15

Thr Leu Ser Leu Thr Cys Ala Val Ser Gly Asp Ser Phe Ser Ser Gly

20 23 3Q
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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
50 55 B0
Leu Lys Ser Arg Val Thr lig Leu Val Asp Thr Ser Lys Thr Gin Phe
65 ik 75 80
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 a0 05
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= 830

=211= 30

=212> DNA

«213= Arifivial Sequence

B
223> Synlhelic

<400= 830
galgactect lcageaaton laattaclac 30

<210 831

<211= 10

=22> PRT

=2153> Artifinial Sequence

<220
<223> Synlhelic

<400 831
Gly Asp Ser Phe Ser Ser Gly Asn Tyr Tyr
1 5 10

<210= A32

<291= 21

<212= DNA

<21 2= Arificial Sequence

=220>
223> Synlhelic

<400 A32
aleaagtaca clgggagcac © 21

<210=> B33

<2112 6

<212= FRT

«213> Arificial Sequence

=220
223> Synlhelic

<400~ 833

Lys Tyr Thr Gly Ser Thr
1 5
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=210 834

311> 33

<212= DA

«213= Artificial Sequence

Erdely
=223> Synihetic

<400> 834
gcgagageac clagaaclca tgitttlgat atc 33

<210= 835

<211= 11

<212> PRT

<213> Arlificial Sequence

<220=
223> Synthelic

<400 835
Ala Arg Ala Pro Gly Thr His Val Phe Asp Val
1 5] 10

<210> 826

<211= 324

<212> DMA,

<213= Arlilicial Sequenca

=220
=223> Synthelic

=400> 836

gdacatccagt tgacceagte lecagacace clgtetttge tiesagggea aagagecace 60
cleleclgca gggocaglea gaglattage agtagelat! tageciggla coagoagaaa 120
cclggeccagg cloccagget cotcalctal gglgealeca goagggecac lggeatesea 180
gdacaggtica glggeagtag glelglgaca gaclicacte teacsatrag cagoclagag 240
cctgaagalt igeagigta Haclglcag caglatagta ggleaccgal caceitcgae 300
caggggacea agqigoagat caaa az4

<210= 837

<211= 108

=212= FRT

=213~ Artificial Sequence

=220
=222> Synlhelic

=400 837
Asp lle GGin Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Lew Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Ser
o 25 an
Tyr Leu Ala Trp Tyr Gln Gin Lys Pro Gly Gin Ala Pro Arg Leu Ley
35 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 Val Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu

65 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

llz Thr Phe Gly Gln Gly Thr Lys Val Glu lle Lys

100 105

=Z210= A38

211> 21

=212= ONA

=213 Arilicial Sequence

=220
=223> Synlhetic

=400 838
cagagigta gecagtageta |

<210~ B39

=211=7

<H2> PRT

=213> Arlilicial Sequence

=220
=223> Synthelic

=400= 838
Gin Ser Val Ser Ser Ser Tyr
1 5

<210= B40

211> 8

=212> DNA

<213> Arlilicial Sequence

<220
223> Synthelis

<400 840
ggtgcater

210> 841

=211= 3

<212> PRT

«213> Artilicial Sequence

<220+
«223> Synthelic

<400> 841
Gly Ala Ser
1

«210= 842

=211= 27

=212= DNA

<213~ Arlificial Sequence

<220=
=<223> Synlhelic

21
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=400 842
cageaglata gtaggleacs galcaco 27

<210= 843

<211>9

<212= PRT

<213 Arlificial Seguence

<320
<223> Synthetic

<400= 843
Gin Gln Tyr Ser Arg Ser Pro lle Thr
i 5

<210 844

=211~ 363

<212= DNA

<213~ Arlilicral Sequence

=220
<223> Synthelic

=400> 8§44
caggtgcage tgcaggdagte gggeceagga ctoolgaage clicacagac celgtessic 60
acclgcacty lctotgglgg clecatcage aglgglggh aclactagag ttggatcoge 120
cagcacccan ggaaaggecl goagtggall gugtacaice allatagtgg gaacacecoac 180
tavaatccga coclcaagag legastace atalcaglag acacglclaa gaacoagllc 240
iecctgagg lgaactelgl gaclgoogog gacacgacen lataclacty tocgaggaal 300
algotcggg gaghicacty gitcgaccoe tggggccagq gaaccacqat cacagtcles 360
63

lca 3
=210> 845
<211= 121
<212= PRT
<213> Arlificial Sequence
=220
=223> Synthetic
<4(0> 845
GIn 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 Ser Gly Gly Ser Ite Ser Ser Gly
20 25 30
Gly Tyr Tyr Trp Ser Trp lle Arg Gln His Pro Gly Lys Gly Leu Gluy
35 40 45
Tre lle Gly Tyr lle His Tyr Ser Gly Asn Thr His Tyr Asn Pro Thr
50 55 60
Leu Lys Ser Arg lle Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
B5 70 75 80
Ser Leu Glu Val Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
a5 g 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> Bd6
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<291= 30
<212= DA
<213= Arilicial Sequence

<220
223> Synthetic

400> B46
ggtogetoca leageaglgg tggtiaclac

=20> 847

211> 10

<212= FRT

<213> Atificial Sequence

<220
<223> Synlhelic

<400> 847
Gly Gly Ser lle Ser Ser Gly Gly Tyr Tyr
1 L] 10

210> 848

<211 219

<212> DNA

<213> Arificial Seguence

=220=
223> Bynihelic

=400>= 848
alceattala gioggaacac ©

=210> 849

<211> 7

<212= PRT

<213> Arlificial Sequence

220>
<223> Synthelic

=A00=> B49
lle Hig Tyr Ser Gly Asn Thr
1 5

<210> B5O

=211» 39

=212> DNA

<213> Artificial Sequence

<220
223> Synthetic

=400 850
gegaggaata tgoticgggg agteactgg Wegacecc

<210= 857
271> 13
=212= PRT

21

30

g
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<213> Artificial Sequence

=22
<223> Synlhelic

=400=> 351
Ala Arg Asn Met Val Arg Gly Val His Trp Phe Asp Pro
1 5 0

=210> 852

=211> 324

<212 DNA

=213 Artificial Sequence

e
=323> Synthelic

<4 00> 852

gaaalaglgl lgacacagic tecaggeace clgletttgl clccagggoa gagagccace 60
cteticlgtt gggecagleg gagigitage ageagelact lageelggta ccageagaaa 120
cclggecagg cieccagget colealelct gglgealeca geagggecar tggealcesa 180
gacaqgltca atggcagtyy glolgggaca gactteacts loaccalcag cagaclggag 240
cclgaagatt tigeagtals ticlgleaa cagtatagla ghcaccget cactitegge 300

ggagggaceca agelggagal caaa 324
=210= B53
<211= 103
<212= PRT
<213> Ardilicial Sequence
=220
<223> Synthetic
=400= 853
Glu lle ¥al Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pra Gly
1 5 i0 15
Glu Arg Ala Thr Leu Phe Cys Trp Ala Ser Arg Ser Val Ser Ser Ser
20 25 30
Tyr Leu Afa Trp Tyr GIn GiIn Lys Pro Gly Gin Ala Pro Arg Leu Leu
35 40 45

lle Ser Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
20 85 60

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

55 0 75 a0
Pro Glu Asp Phe Ala Val Tyr Phe Cys Gin GIn Tyr Ser Ser Ser Pro
a5 80 85
Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys
100 105
=210= 854
211> 21
212> DiNA
213> Arlificial Sequence
=220
<223> Synlhelic
=400=> 854
cogaglgtia geageagcla © 21

23z
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=210= 353

=211= 7

=<212> PRT

<213> Arlificial Sequence

<220
=223> Bynthelic

=400= B55
Arg Ser Val Ser Ser Ser Tyr
i 5

210> 856

<211> 9

=212> DNA

=313> Arlificial Sequence

<220>
=223> Synthelic

=400> 856
ggtgcatcc 9

<210= B5F

211> 3

=212= PRT

<213 Arlificial Sequence

=220
223> Bynihelic

=400> B57
Gly Ala Ser
1

=210> 85A

<291= 27

<212 DMNA

<213 Arificial Sequence

<220
<223> Synthelic

<400= 858
caacaglala glagitcace goteacl 27

<210> A59

<211=9

<212= PRT

«213> Artificial Sequence

=220z
<223= Synthetic

<400 §59

Gin Gln Tyr Ser Ser Ser Pra Leu Thr
1 5

23¢



<20> 850

<211> 357

=212> DNA

<213> Arlificial Sequence

=320
<223= Synthetic

=400 BED

caggtgeage tgcaggagte gggeccagga clgglgaage clicacagac celgteecic 60
acclgcaclg clclaglga cleealcage aglgglaata actactggac clggalecge 120
cagcacccag ggaggggecl ggaglagalt gygtacalea salacaclgg gagegossac 180
tacaacccgt cecleaagag legagleace algtcagtag acacgtetaa gaalcaghc 240
tecelgaaaa lgacelelgt gactgacgeg gacacggecy tgtattattg tgcgagggea 300
celggaagec attettltga talatgggoc coagggacaa lggleacegt cleclca 357

<210> 861

<211= 118

<212> PRT

<213> Arlilicial Sequence

=220=>

223> Synthelic

<400> 861

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

1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Ser Asp Ser lle Ser Ser Giy

20 25 30

Asn Asn Tyr Trp Thr Trp lle Arg GIn His Pro Gly Arg Gly Leu Gl

as 47 45

Trp lle Gly Tyr lle Lys Tyr Thr Gly Ser Ala His Tyr Asn Pro Ser
50 55 &0

Leu Lys Ser Arg Val Thr Met Ser Val Asp Thr Ser Lys Ash Gin Phe

65 70 73 a0
Ser Leu Lys Mel Thr Ser Val Thr Asp Ala Asp Thr Ala Val Tyr Tyr
as a0 85
Cys Alz Arg Ala Pro Gly Ser His Ser Phe Asp llie Trp Gly Arg Gly
100 105 110
Thr Met Wal Thr Yal Ser Ser
115
=210= BG2
<211= 30
<312= DNA
=213= Arlilicial Sequence
<A]=
<223> Synlhebic
=400=> 8§62
agigacicca leageaylay laalaaclac a0
=210= 863
<211=10
=212> PRT

<213> Artilicial Seguence

=220

237—



=223= Synlhelic

<400> 863
Ser Asp Ser lle Ser Ser Gly Agn Asn Tyr
1 5 10

<210 BG4

=211= 21

=212> DMNA,

<213> Arilizial Sequeance

<220>
<223> Synthetic

=400 864
alcanalaca clgggagege © 21

<210> BG5S

<211=7

=212= PRT

«213> Arificial Sequence

<220>
<223> Synlhelic

<400= 862
Ile Lys Tyr Thr Gly Ser Ala
1 5

<210= 865

<211= 33

<212= DNA

<213> Arificial Sequence

<220>
<223= Synthabe

<400> BGEH
gcgaggocac clggaageca Hclttigat ala 33

<210k BR7

<2711> 11

<212> PRT

<213 Artificial Sequence

<220
223> Synthetic

=4Q0=> 867
Ala Arg Ala Pro Gly Ser His Ser Phe Asp lle
1 5 10

<210= BE6A

211> 324

<212> ONA,

<213> Arificial Sequence

=220

23¢



<223 Synlhelic

=4 00> 858

galgtiglga \gacccaglc leccaggeace clgtitiigt clecagggga aagagecace 60
clctectgoa gogecagica gagtghage ageagetacl lageciggla ccageagaaa 120
cctggoozag cleccagact cotcalelat ggtgcaleca geagggecac lggeatceea 180
gacaagtica gtgocaqgtgg gtetgggaca gacitcacle kcaacatcag cagactggag 240
cetgaagall Hgeaclgls tlaclglcag caglalagta ggleacegal caceticgge 300

caagggacac gaclggagal taaa 324
=210 869
=271> 108
<212= PRT
<213 Adificial Sequence
<220=
=223> Synlhelic
=400> 858
Asp Val Val Met Thr GGIn Ser Pro Gly Thr Leu Phe Leu Ser Pro Gly
1 ] 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
20 25 30
Tyr Leu Ala Trp Tyr GIn Gln Lys Pro Gly Gin Ala Pro Arg Leu Leu
as 40 45

ll2 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 Asn lle Ser Arg Leu Glu
G5 70 7o 80
Pro Glu Asp Phe Ala Leu Tyr Tyr Cys Gin GIn Tyr Ser Arg Ser Pro
a5 a0 a5
lle Thr Phe Gly Gln Gly Thr Arg Leu Glu lle Lys
100 105

<210= 870

<211 21

212> DNA

<213> Arlilicial Sequence

<220
=223> Synthelic

=400= 870
cagaglgita goagoagela c 21

=210= 871

=211= 7

=212= PRT

<213> Artificial Sequence

220>
=223> Synlhetic

<40(]= 871
Gln Ser Val Ser Ser Ser Tyr
] 3

<210= B72
=211=3

224



212> DNA
=213 Artificial Sequence

220>
<223> Synlhetic

=400 B72
ggtgcaloc g

«<210= 873

<211= 3

212> PFRT

<213> Artificial Sequence

=220
<223> Synthetic

<400> 873
Gly Ala Ser
1

=210= 874

211> 27

=212> DNA

<213= Artilicial Seguence

<220
223> Synlhelic

=400= 874
cagcaglela gtaggtcace gatcaco 27

=210= 875

=211=8

<212> PRT

<213= Arlificial Sequence

=220
<223> Synlhelic

=400= B?5
Gin GIn Tyr Ser Arg Ser Pro lle Thr
1 5

=210= 876

<211= 360

212> DNA

<213~ Ardificial Sequence

<220
«<223> Synlhetic

<400> B76

cagatgcage lggtgcagic 1gogggaggc ttgatacaac ctgggaagle cotaagacic 60
tectglgeag criciggatt caceletaac aactilgeea lgacclgggt cegesagget 120
ccagggaagg geclogagty ggleleasct altaglggla glgacgtiga cacalactge 1 8
geagacteeg lgaagggecg gllcaccale tocagagaca altecaagaa cacacigtat 240
clgcaaalga acageclgay agtegaggac acagecglat atactgtgc laaagalgge 300
goctictata glgactacga acactactgg ggccagggaa coclgglcac cglctectca 360

240



<210= B77
<211=120
<212> PRT
<213> Artificial Sequence

<220=
<223~ Synlhetc

<d400= 877

GIn Val Gin Leu Val GIn Ser Gly Gly Gly Leu 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 Leu Glu Trp Val
30 A0 45
Ser Thr lle Ser Gly Ser Gly Val Asp Thr Tyr Cys Ala Asp Ser Val
80 85 60
Lys Gly Arg Phe Thrlle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
Gh 70 75 80
Leu Gin Met Asn Ser Leu Arg Val Glu Asp Thr Ala Val Tyr Tyr Cys
35 80 85
Ala Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Glu His Tyr Trp Gly Gin
100 105 110
Sly Thr Leu Vat Thr Wal Ser Ser
11a 120

=210= 878

<211= 24

212> DNA

=213= Arilicial Sequence

<220
<223> Synthelic

=400=> 873
gaaticacct claacaactt lgce 24

=210= 879

211> 8

=212> PRT

=213= Arlificial Sequence

<220
«223> Synthetfic

=400= 879
Gly Phe Thr Ser Asn Asn Phe Ala
1 5

<210 880

<271> 24

<212+ DNA

=213> Arlificial Sequence

<220=
<223> Synlhelic



<400> BED
atlaglgata gtggcgliga caca 24

=210= 381

211> 8

292> PRT

<213> Arlificial Sequence

<220>
<223> Synthelic

<400~ 381
lle Ser Gly Ser Gly Val Asp Thr
1 5

<210 BB2

211> 34

<212> DNA

=213= Arificial Sequence

=220~
<223= Synlhelic

400> 882
gctaaagalg gegectiela tagtggctac geacaclac 38

<210= BB3

=211 13

«212= PRT

=213= Arlificial Sequence

220>
=223> Synthelic

<400 BB
Ala Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Glu His Tyr
1 5 10

=210= 584

=211 324

<212>= DNA

=213> Artificial Sequence

<2205
<223> Synlhetic

400> R4

galgltglga lgacccagke iccaggoace clglolitgl ctecagggga aagagecace 80
steleclgea gggocagtea gagigiiage agoagatact tagectggta ceagcagaas 120
cclggecagg cleccaggel celeatetal gglacateca acagggecic lggcealtecca 180
gacaagltca ttggeaglag glelgggaca gaclicaclc lcaccalcag cagaclagag 240
letgaagatl tigeagigta ttaclatcag caglalggla geteaccicg gacgticgge 300
caagggacca aaglggalat caaa 324

«=210= BAS

=211= 104

<212= PRT

=213> Arlilicial Sequence
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=220
=223= Synihelic

=400 B85
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 45
lle Tyr Gly Thr Ser Asn Arg Ala Ser Gly lle Pro Asp Lys Phe lle
50 55 60

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

65 70 75 80

Ser Glu Asp Phe Ala Val Tyr Tyr Cys GIn Gin Tyr Gly Ser Ser Pro

85 90 95

Arg Thr Phe Gly Gin Gly Thr Lys Val Asp lle Lys

100 102

=210= B35

<2711= 21

<212> DNA

<213= Ardilicial Sequence

<220
=223> Synthelic

=400 BBG
cagaatglla geageagola ¢ 21

=210= BRT

211=7

=212 PRT

213> Anificial Sequence

<220
<223 Synlhetic

<400 BB7
Gin Ser Yal Ser Ser Ser Tyr
1 5

=210= Bgd

=211> 8

2212 ONA

=213 Arlificial Sequence

220
=223 Synihelic

<400 888
ggtacaice 9

<210> EBY

<211= 3

<212> PRT

=213= Arlilicial Sequence

< 220>
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=223> Synthelic

=A00> 889
Gly Thr Ser
1

<Z210= Q0

=311 27

<212= DNA

=213> Arilictal Sequence

<220
=223> Synthetic

<AD00> 880
cagcagtakg gtaacicace leggacy 27

=210 891

<2i1= 98

<212= PRT

=313 Arificial Sequence

220
223> Synthetic

=400> 831
Gin Gin Tyr Gly Ser Ser Pro Arg Thr
1 5

<210= 892

«<211= 360

<212> DNA

«<213=> Anlilicial Seguence

=220>
223> Synlhetic

=4A00> B2

caggtgcage tfgcaggaglc cggeceegge ctggtgaage octoocagac celgteccty 60
arcclgcaceq tgtccggegn clocatcgoc lccggegget actactggle clggalecgg 120
cagcacccog goaagggcet gaagiggale ggclacglge actactcegg caacacctac 180
tacaacccel coclgsagls coggglgace atclecalgg acaccloeaa gaaccagite 2490
teectgaage gleelocegl gaccgeegee gacacegecg iglaclaclg cgoccggges 300
cccogggget accactactl cgectaclgg ggecaggyea cectgglgac cglglecles 360

=210 893
211> 120
212> PRT
<213= Artificial Sequence

=220
=223> Synthelic

=4(00> 893

GIn Val Gin Leu Gln 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 Gly Ser Gly

20 25 30
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Gly T},rr Tyr Trp Ser Trp lle Arg Gin His Pro Gly Lys Giy Leu Glu
45

Trp Ile Ghr Tyr Val HIE Tyr Ser Gly Asn Thr Tyr Tyr Asn Pro Ser
50 55 60

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

65 70 7o 80
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
84 90 85
Cys Ala Arg Ala Pro Arg Gly Tyr His Tyr Phe Ala Tyr Trp Gly GIn
100 105 114a
Gly Thr Leu Val Thr Val Ser Ser
135 120
=210=> 884
<211> 324
<212> DNA
=213> Artificial Sequence
@20
<223> Synthelic
<400> 854

gagalcgtge lgacceagle cocccggeacs ciglecolgt cecceqacga gegagesace B0

clglectgee gagectccca glecglgtos locleclace togociggla ceageagaag 120

cococggoeagg ceoceccgact gelgalclas ggegecteel coogggoeac cqacalaooe 180

gaccagiicl cegaelecga elecggeace gacticacce tgacealcle coggelogag 240

cccgaggact tegecgtgta clactgeecag cagtacgoct celooeeeet gaceiiegge 300
gycggoeaces agglggagal caag 324

=210 BOS
=211= 1038
=212= PRT
213> Arfificial Sequence
=220
=223> Synlhelic
<400 A95
Glu le Wal 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 Ser
20 25 30
Tyr Leu Ala Trp Tyr Gln Gin Lys Fro Gly Gin Ala Pro Arg Leu Leu
25 40 45

lle Tyr GGly Ala Ser Ser Arg Ala Thr Gly |le Pro Asp Arg Fhe Ser
50 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 Tyr Cys Gin GIn Tyr Gly Ser Ser Pro
85 ap 95
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105
<210 BY9G
211> 369
<212> DA

<213> Artificial Sequence

<220
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=223> Synthelic

<400 856

cagglgoage tggtggagic cggoggegyc gigglgeage ceggecggte celgoggetg 60
tectgegery coleeggett cacettelco leclacggea tgeactgggl geggeaggec 120
cecggeaagg geclggagty gglggecatg clalggiacg acggeaccaa caagtactac 180
gcegaclesg tgaagggecy gilcaseate leccgggaca actecaagaa caccclotac 240
clgcagatga acleectgeg ggecgaggac accgecglgt aclaclgege cegggaccac 00
gacticeggt cecgactacga gggetggite gaccectggy gecagggeac colgglgace 360
glgicclco 369

<210= 397
=211 123
<212> FRT
=213> Arfificial Sequence
=220=
=223> Synthelic
=4(0> 397
Cin Val Gin Leu Val 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 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
5 40 45

Ala Val Leu Trp Tyr Asp Gly Thr Asn Lys Tyr Tyr Ala Asp Ser Val
a0 55 60
Lys Gly Arg Phe Thr fle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

65 70 T4 20
Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
A5 80 95
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
<210> B9S
211> 321
212> DNA

<213> Arlificial Sequence

=220
=223+ Synlhetic

=400= 698

gagalcglgs Igacccagle cocegeeace clgleechgl cocoeggega googgocacs gl
clatcetgee gggeelecca glooglgtes tectacclgg cclggtacea geagaagoos 120
ggccaggece cooggetget galclacgac goctccaace gagecacegy calcceogos 180
cggiteteeg getcocggoie cggeaccgac Hoaccetga cealclertc colggagecc 240
gaggacticg ceglgtacla clgocageac cgglecaact ggeeccecac ciicggegge 200
ggcaccaagg tiggagatcaa g 321

«210> BSD
=311 107
<212= FRT
<213> Addificial Sequence

<220
223> Synthetic
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=400 899

Glu Ite 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 Gln Ser Val Ser Ser Tyr

20 25 30
Leu Ala Trp Tyr GIn Gin Lys Pre Gly GIn Ala Pro Arg Leu Leu lig
35 40 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly
a0 55 &0
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu Fro

6o Fi 7o 1]
Glu Asp Phe Ala Val Tyr Tyr Cys Gin His Arg Ser Asn Trp Pro Pra
85 80 85
Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105
<210= 900
211> 369
<212= DNA

<213= Arlilicial Sequence

<2 )=
<323= Synthelic

<4 00= 900

cagglgcage tagtggagle tgggagagge glgglecage ctgggaggte celgagacle 60
tectgtgeag cgiclggall cacchicagt agtalggea tgractgggt cegocaagel 120
ccaggoazgg ggctggaglg ggtgteattt Hatgglalg atggasctaa tasaaactat 180
glagagtccq lgazaggecy aticaceale leaagagaca attccaagas tatgelgtal 240
clggazatga acageetgag agecgaggac acugelatgl atiactglge gagagalcac 300

gattttagga glggtialga ggggigghic gaococlgan gccagggaac cctgatcace 360
glctccica 369

=270 901

=211= 123

«212> PRT

<213 Arlificial Sequence

<220=
<223:= Synlhetic

400> 901
Gln Yal 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 Gly Phe Thr Phe Ser Ser Tyr
20 25 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 G0
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Met Leu Tyr
65 70 75 30
Leu Glu 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> DA

<213 Arlificial Seguance

=220
«223> Synlhebc

=400= 902

gaaalaglgt lgacacagic tecagecace clglchitgl ctecagggga aagagecacc 60
cletectgea gogecaglca gaglgttage agetacitag colggtacca acagaaacel 120
ggccaggels ceaggclect calclalgat goalecaaca gggccaclgg calcecagec 180
agglicagtg geaglgogle lgggacagac licaclclca ceatcagoag colagagecl 240
gaagallttg cagttiatta clgicazcac cgtageaact ggecteccac teggegga 300
gagaccaagyg tggaaatcaa a 321

<=210> 903

<211= 107

212> PRT

<213> Arlificial Sequence

<220>

=223> Synlhetic

<400> 903

Glu lle Yal Leu Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5 1d 15

Glu Arg Ala Thr Leu Ser Gys Arg Ala Ser Gin Ser Val Ser Ser Tyr

20 23 3q

Leu &la Trp Tyr Gln Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lle

35 440 45

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

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu Pro
65 70 75 80

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

85 an a5
Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

<210 804

<211= 363

212> DNA

=213 Arlilicial Sequence

el
«<223= Synlhelic

=400 904

cagglocage lgcaggaole gggeccagga ctggtgaage cttcacagac cotgteccte 60
acclgcaclyg Lolclggigg ctecaleage agtagtaght aclactggag liggalcege 120
cageacecag ggaagggocl ggagtggatt ggglacaleo attalaglgg gaacacccac 180
lacaalccga coeclcaagag legaattace atatcaglag acacglolaa gaaccagtic 240
lcectigagg tgaactclgt gacigccgeg gacacggecy talaclaclg \gegaggaal 300
alggticggg gagticaclg gllcgaccce lggggecagg gaaccacggt caceglelec 360
tca 363

<210= 805
=271> 121

- T
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=212 PRT
<213= Arfilicial Sequence

<220=

=223> Synthelic

=4 00= 805

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

1 =) i0 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 lle Gly Tyr lle His Tyr Ser Gly Asn Thr His Tyr Asn Pro Thr

50 55 60
Leu Lys Ser Arg lle Thr lle Ser Val Asp Thr Ser Lys Asn Gln Phe
65 70 75 a0
Ser Leu Glu Val Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
a5 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= 8906
=211= 324
=212= DNA

<213= Arlificial Sequence

<220
=223> Synthelic

=4(0> 906

gaaatagtgt tgacacagic lccaggeace ciglettigt ctecagggga gagaaceace 60
ctetlclgtt gggecagtcg gagigtlage ageagetact tageciggla ccagcagaaa 120
cclggecagg cficccagget eolcatetel gglgcalcea goagogecad tggaaleeca 180
gacaggtica glggcagtag gictgngaca gacticacle teaccaleag cagaciggag 240
cctgaagalt thgeaglala ticlgtcaa caglatagta gtlcaccgel caclitcgge 300

ggagggacca 2gclggagal cags 324

=210= 907

<211= 108

<212= PRT

=213= Artificial Sequence

=220

<233 Synlhelic

=400> 907

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

1 5 10 15

Glu Arg Ala Thr Leu Phe Cys Trp Ala SBer Arg Ser Val Ser Ser Ser
20 £5 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 Ala Thr Gly lle Pro Asp Arg Phe Ser
20 53 G0

Gly Ser Gly Ser Gly Thwr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
G5 V0 75 a0

Pro Glu Asp Phe Ala Val Tyr Phe Cys GlIn Gin Tyr Ser Ser Ser Pro
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85 a0 95
Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys
100 105

<210= 408

<211= 263

<212= DNA

213> Arlificial Sequence

<320
«<223» 3ynlhelic

<4 (10> 908

cagglgcage tgeaggaglc cggoecogge ctggtgaage celeecagac celgtecelg 60
acctgeaceg tglecggeng clecalclec tocggoggcot aclactggte ctggateegg 120
cagcaceeey geaagggect ggagtggale ggclacater aclactcegy caacacctac 180
tacaacceel coctgaagle cegggtgace atelecqtqg acacclocaa gaaccaghe 240
tcectgaage lglectcogl gaccgeogee gacacegoeg tgtactaclg cgeccggaac 340

atgglgegyg gegtgeacty gitegaccee lgaggecagg goaccelggt gacegtglec 360
lec 353

=210 209

<211= 121

212> PRT

213> Arlificial Sequence

<220
<223= Synlhetic

<400= 909
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
35 40 45
Trp lte Gly Tyr lle His Tyr Ser Gly Asn Thr Tyr Tyr Asn Pro Ser
50 55 B0
Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn Gin Phe

65 70 75 ad
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Twr Tyr
85 a0 85
GCys Ala Arg Asn Mel Val Arg Gly Val His Trp Phe Asp Pro Trp Gly
100 105 110
Gin Gly Thr Leu Wal Thr Val Ser Ser
115 120
=210> 910
211> 324
<212> DNA

<213= Arlificial Sequence

=220~
<223 Synthetic

<400> 810

gagatcgtge igaccoagle coeeqgcace ctglecclgl coocococggega gegggecace 60
clglcchgee gggeeleceg glecgtgtec tectectace lgacctggta cecageagaag 120
coccgoecagg ooooooggct golgalelac ggegectect cocgggocac cggeaiccee 180
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gaccagticl ccogeleegg clccogeace gactcacss tgaccatete ceggelggag 240
cccgaggact legeegtgta ctaclgecan caglacleel coicceecel gacctiegge 300

ggeggcacea agglggagat caag 324

<210= 911

=211= 108

=212= PRT

213> Artificial Sequence

220>

<223 Synthetic

=4Q0> 911

Glu lle ¥al Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Fro Gly

1 5 10 i5

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

65 70 75 84
Pro Glu Asp Phe Ala Val Tyr Tyr Cys GIn Gln Tyr Ser Ser Ser Pro
a5 a0 95
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105
<210> 812
<211> 263
=212= DNA

<213= Arlificial Sequencs

=220
<223= Synthetic

400> 912

caggigcage lgcaggaghc nggeclagya ciggtgaage chcacagac colgleccts 60
acctogcacty letetgatag ctecatcage aghtggtoglht aclaclgaoag tggalccge 120
cageacctay ggaagggecl ggaglagalt gaglacalee attalaglgg gaacacceas 180
lacaatccga coolcaagaq legaattace alalcaglag acacgletas gaaccagtc 240
lcoctgaog tpaaclelat gactycegeg gacacggoey lataclacty lgecgaggaal 300

atagtteggg gagticacty glegaceee tggggoeagg gaaccelgat cacegtetos 350
lca 363

=210=813

=211= 121

=212= PRT

<213> Artificial Sequence

<220
223> Synlhelic

=400> 913

Gin Wal GIn Leu GiIn Glu Ser Gly Leu Gly Leu Yal Lys Fra Ser Gin
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lie Ser Ser Gly
20 25 D

Gly Tyr Tyr Trp Ser Trp e Arg Gin His Fro Gly Lys Gly Leu Glu

35 40 45
25



Trp lle Gly Tyr llg His Tyr Ser Gly Asn Thr His Tyr Asn Fro Thr
a0 55 60
Leu Lys Sar Arg lle Thr lle Ser Val Asp Thr Ser Lys Asn Gin Fhe

65 70 75 80
Ser Leu Glu Val Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 a0 95
Cys Ala Arg Asn Met Val Arg Gly Val His Trp Phe Asp Pro Trp Gly
100 105 110
Gin Gly Thr Leu ¥al Thr Val Ser Ser
118 120
<210 914
“211> 324
«212>= DNA
213> Arlificial Sequence
<220>
<223 Synthelic
<400> 914

gaaalaglgl tgacacagte lccaggcace clglctigl ctecagggga gagagecacc 60
cicticlgh gngocagleg gagtgttage ageagelact lageootggla coageagaaa 120
cetggeeagg cleccaggel cotcatetet gglgealeca geagggecac lggeatocea 180
gacaggitca gtgocaglgo alctgggaca gacttcacte teaccalcag cagaclaggag 240
cctgasgall ttgeagtata tttctgteaa caglelagla ghicacegel cactttcgge 300

ggagnaacca agglggaaat caaa 324

=210= 915

211> 106

=212=PRT

<213> Anificial Sequence

<220=

«223> Synlhetic

<400= 915

Glu ke Wal Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 =) 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 Gin Ala Pro Arg Leu Leu

35 40 45

lle Ser 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

65 70 75 80
Pra Glu Asp Phe Ala Val Tyr Phe Cys Gln Gin Tyr Sar Ser Ser Pro
BS 20 895
Leu Thr Phe Gly Gly Gly Thr Lys Wal Glu lle Lys
100 105
«210> 916
<211 357
212> DNA

=213= Arlificial Sequence

=220>
<223> Synlhetic
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400> 816

cagglgcage lacaggaole cggeccegye ctoglgaage coleccagac cotgloocig 60
acctgcaceq tgiccogegg clecatcace locggegget actactggle clggatcegg 120
cagecacceey geaagggecl ggagiggate ggetacatea agticloogg caacacclac 180
lacaaccoel occlgaagtc cegggtgace alclecgigg acacciccaa gaaccaghc 240
lccotgaagce tgltectocat gaccgeegee gacacegeng lataclacty cgoceggages 300
ccoggeleee acaaclicga catctggugc cagggeacea lggtgacegt gtecles 357

<210= 817
<211> 119
212> PRT
=213~ Artificial Sequence
=220
<223 Synihetic
<400= 817
Gin Val GIn Leu GIn 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 Thr Ser Gly
20 25 a0
Gly Tyr Tyr Trp Ser Trp lle Arg Gin His Pro Gly Lys Gly Leu Glu
a5 40 45

0 55
Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn Gin Phe

Trp lle Gly Tyr lle Lys Phe Ser Gly Asn Thr Tyr Tyr Asn Pro Ser
5 &0

65 70 75 80
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 80 95
Cys Ala Arg Ala Pro Gly Ser His Asn Phe Asp lle Trp Gly Gin Gly
100 105 10
Thr et Wal Thr Val Ser Ser
115
=210= 914
=211= 324
=212= DNA,
<213= Arlilicial Seguence
=230
=223= Synthelic
=A00= 918

gagategige lgacssagic coocggeace clglecclgt cocceggoga geoggeocace 50
clgleelgce gggoclecgl glecalctee aacaaclace 1ggcolggta coagoagaag 120
ccoggecagg oocceeggel getgaletac ggogeclect coeqggecae egyeatooos 180
gacecgolcl ccggetecyg clecggoace gacticacee tgaccalseyg geggolgaag 240
cecegaggacl legocoocla ctaclgecag cagtactcoe ggtcceeeal caccllogge 300
cagggcacce ggciggagat caag 324

=210= 818

<211=108

=212> PRT

<213> Arificial Sequence

220>
=223> Synlhelic

=400= 915
Glu lle Val Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pra Gly
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1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Val Ser lle Ser Asn Asn
20 25 ao
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 &0

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Arg Arg Leu Glu
65

70 75 80
Pro Glu Asp Phe Ala Pro Tyr Tyr Cys GIn Gin Tyr Ser Arg Ser Pro
85 80 g5
lle Thr Phe Gly GIn Gly Thr Arg Leu Glu lle Lys
100 105
«210> 920
<211z 360
<212> DNA

213> Arlilicial Sequence

<220
223> Synthetic

<400= 924

gagglgeage tgglggagle cagoggeyye clgatgeage coggeggete cetgeggelg 60
lcetgegeceg cotecggett caccticaac aacticgeca tgtectgggt geggeaggee 120
ccogacaang geclggagty gotglecgee alclcogget ccggegigaa cacclactac 180
gecgacleeg tgazggooeg gttcaccaic icecgggaca actecaagaa caccoiglac 240
clgcagalga actooeigeg ggecgaggac accgeeglgl aclactgete caaggacgge 300
gectictact coggetacga goaclaclgg ggocagggcea coctgglgac egtglectes 360

=210= 921

211> 120

<212> PRT

=213= Arlilicial Sequence

=220=
=223 Synthetic

=400= 921
Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val GIn Pro Gly Gly
1 5 10 i5
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asn Phe
20 25 30
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
a5 A0 45
Ser Ala lle Ser Gly Ser Gly Val Asp Thr Tyr Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

G5 70 75 30
Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
35 80 85
Ser Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Glu His Tyr Trp Gly Gin
100 105 110
Gly Thr Leu Val Thr Val Ser Ser
115 120
=210 922
211> 324
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=212> DNA
<213= Artificial Seguence

=M=
<223= Synlhetic

<400 932

gagalcglge lgacceagle cooccggoace ciglocctgl cooooggega gegggecace 60
ctgleclges gggeciceea glecglgtee tecleclace \ggeclggta ccagoagaag 120
cccggecagg eceeceggct getgatetac ngeacelect ceeqygecac cggeatcece 180
gaccggttct ceggetecgg ciecggeace gacteacoo |gacealcte ceggetggag 240

ccocgaggact lcgeeglgla ctactgecayg caglacggel cctccccccg gacchogge 300
cagpgcacca agglggagat caag

210> g23

<217= 108

<Z212= PRT

<213= Arificial Sequence

<20

223> Synlhebc

=400 9243

Glu Ile Val Leu Thr Gin Ser Pre Gly Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

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

20 25 30

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

a5 40 45

lle Tyr Gly Thr 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 Arg Leu Glu

65 7 75 &0

Fro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gin Tyr Gly Ser Ser Fro
B5 a0

Arg Thr Phe Gly Gin Gly Thr Lys Val G]u lle Lys
100 105

=210 924
211> 357
<212> DNA
=213= Artificial Sequence

<220
<223> Synlhelic

=<4 00= 924

vagglgcage togtgeaglc cogogccgag glgesagaage coggegecte cglgasgglg 60
lectgeaang colecgucta cacctieace taclacggea teteelgggl gegacaggee 120
ccoggecagg gootggaglg gatgagelgg atclecgect acgacggeaa caceaactas 180
goocagaage tgcagggocg ggigaccaty accaccgaca cetecacets caccgoolas 240
atggagelge gglecctgeg ghecgacgac accgocglgt actactgege cogatacles 300
logaacaage aclggilega cocclgagye cagggeacee lyglgacegl glesles 357

<210 825

<211= 118

<212 PRT

=213> Artificial Sequence

<220
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<223> Synlhetic

=400> 925

3In 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 Thr Phe Thr Tyr Tyr

20 25 ao
Gly lle Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met
35 40 45
Gly Trp lle Ser Ala Tyt Asp Gly Asn Thr Asn Tyr Ala GIn Lys Leu
50 55 G0
Gln Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr

65 L 75 80
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 80 a5
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= 936
<211= 324
<212> ONA

=213> Artificial Sequence

<220
<223= Synlhelic

=400= 926

gagatcglge lgaccocaghe coocoggeace cigtecelgt ceeccggega gogggecace 60
clgleelgee gggectecea gieeglgace ageleclace tggectggla ccageagaag 120
coccagotagy cooccecggel gotgaletac ggegecteet ccogggecac eggealecee 180
gaccgatcl ceggetecgg ctecggcace gacticacce lgacealete ceggelggag 240
ccecgaggacl icgoogigta ctactgecag caglecgect clcecoelg gacsticgge 300

cagggcacea agolagagat caag 324
<210= 927
«211> 108
<212= PRT
=213= Arhficial 3equence
<220
<223 Synlhalic
<400> 927
Glu lle Wal Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pra Gly
i 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Thr Gly Ser
20 25 30
Tyr Leu Ata 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
Glf E]Sner Gly Ser E‘fy Thr Asp PEe Thr Leu Thr lle Ser Arg Lea Glu
F‘ro Glu Asp P?rri Ala Val Ty:%yr Cys Gln ?EE}In Ser Ala Phe Ser Pro
Trp Thr Pr?: Gly Gin G|y91th Lys Val GI?J lle Lys

100 105

25t



<210> 928

<211=8

212> PRT

<213> Afilicial Sequence

=220
=223= Synthetic

<220

<221= VARIANT

222> (1)...{8)

=223> Xaa = Any amino acid or absent

<4()0= 9249
A2z Xaa Xaa Xaa Xaa Xaz Xaa Xaz
1 5

<210= 923

211> 8

<212> PRT

<213 Arificial Sequence

=220=
=223> Synlhetic

=230

221 WARIANT

222> {1}...{8)

<223> Xaa = Any amino acid or absent

<400 929
Xaz Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210= 930

=211 16

<312= PRT

<213= Artificial Sequence

220>
<223~ Synthelic

<220

=221> VARIANT

<222> (1)...(16)

<223> Xaa = Any amino acid ar absent

=400> 830

Xaa Xoa Xaa Xaa Xaa Xaa Xaa Xaa Xaz Xaa Xaa Xaz Xaa Xaz Xaa Xaa
1 5 10 15

<210= 931

<211=7

212> PRT

<213> Artilictal Sequence

220>

25%



<223> Synthelic

<220>

<221= VARIANT

222> (11..{7)

<223> Xaa = Any amino acid or gbsent

<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 absenl

=400= 932
Xaa Xaa Xag
1

=210 833

211> 5

=212= PRT

=213= Arlificial Sequence

=220
=223> Synlhelic

=220>

221> VARIANT

2222 (1))

<223> Xaa = Any amino acid or absen!

=400> 933
¥aa Xaa Xaza Xaa Xaa Xaa Xaa Xaa Xaa
1 g

w210 934

<211= 357

=212> DNA

«213> Ardilicial Sequence

<220>
<223=> Synlhetic

<400> 534

cagglgcagce lgcaggagle gggeccagga clgglgaage cllcacagac cotgleeele 60
acctgcacla telclgglyg ctecattace aglaglggit aclaclggac ctggalecae 120
cagcacceag ggaaggacol ggaatggatt ggalacalca aatttaglgg gaacacctac 180
lacaaccegt coclcaggag legagicace ataleacllg acacgictaa gaatcagltc 240

25¢



tecclgaala tgacelelgt gactgacgen gacacggccen iglattaltg lgegagagea A00
colggaagte alsacttlga calcloggae caagggacasa tgglcacool cictica 357

=210 935

211> 119

212> PRT

<213 Arlilicial Sequence

=220
<223 Synthelic

=400 935
Gln 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 Thr Ser Gly
20 25 30
Gly Tyr Tyr Trp Thr Trp Iz Arg Gin His Pro Gly Lys Gly Leu Glu
as 40 a5
Trplle Gly Tyr lle Lys Phe Ser Gly Asn Thr Tyr Tyr Asn Pro Ser
50 55 G0
Leu Arg Ser Arg Val Thr lle Ser Leu Asp Thr Ser Lys Asn Gin Phe

B85 70 75 &80
Ser Leu Asn Mel Thr Ser val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 a0 95
Cys Ala Arg Ala Pra Gly Ser His Asn Phe Asp lle Trp Gly Gin Gly
100 105 10
Thr Mel Val Thr Val Ser Ser
i15
=21(k= 935
=211> 324
<212= DNA

=213> Artificial Sequence

=220=
=223> Synlhelic

=400= 935

gaaalcgtgl tgacccagls tocagacace clatetttgt elecaggoga aagagecace 60
clelecigea gggecaglat gaglatagt aataaclall lageclggla ccagoagaaa 120
celggecagg cleccaggcet cotcalelat ggigeatcea geagggecac lggeatooca 180
gacaggttea gtggcagtgy glclgggaca gacticacte teaceatcag aagaclgaag 240
lclgcagatt Hgeaccgta Raclgicag caatatagta ggicaccaal caccticgge 300
caagggacac gacloggagal [aaa 324

<210 937

<211> 108

<212 PRT

<213 Arlilicial Sequence

<220

<223> Synthetic

=400 937

Glu lte Val Leu Thr GIn Ser Pro Asp Thr Leu Ser Leu Ser Pra Gly

1 L] 10 i5

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

20 25 30

Tyr Leu Ala Trp Tyr GIn GiIn 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
50 585 60
Gy 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 Cys Gin Gin Tyr Ser Arg Ser Pro
85 g0 g5
lle Thr Phe Gly Gln Gly Thr Arg Leu Glu lle Lys
100 105
«210> 338
<211> 360
212> DNA

<213> Arlificial Sequence

220>
<223 Bynthetic

<400 938

gaagtgeage lgglggagle iggggyaged tiggtacaac clggggggte celgagacte 60
lcclglgoag colctggalt caccitlaac aacttigeca tgacclgagt cegeeagget 120
ccagngaagq goctggagtg agteicaact atiaglggta gtagegliga cacalactge 180
geagaclecg lgaagggecg gtteaccale toccagagaca attecaagaa cacactglat 240
clgeaaaltga acageclgag agecgaggac acggeceglal atiactgttc gaasgalgge 300
gceticlala glggelacga acaclactgg ggecagggaa coctggteac cgtctectea 360

<210 9348

=211= 120

<212= PRT

=213> Arificial Sequence

<220=
223> Synthetic

<400= 938
Gtu Val Gin Leu Val Glu Ser Gly Gly Ala Leu Vai Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Lau Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asn Fhe
20 25 an
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

BS D a5

Ser Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Glu His Tyr Trp Gly Gin

100 105 110
Gly Thr Leu Val Thr Val Ser Ser

15 120

<210> 940
<211> 324
=212= DNA

<213> Arlilicial Sequence

<220
<223> Synlhelic



<4{00= 940

gaaatigige lcacgcagte tecaggoace ciolctitgl clecagggyga sagagocace 60
ctclectgea gggecagtea gaglgtlage ageagetact tageclogla coageagaaa 120
cclggocagg cleocaggel ocleatctat gglacaleca acagggecac tggeatecea 180
gacaggtica glggcaglgg atclgggaca gacttcacte teaccalcag cagaciggag 240
lcigaagatt Hgeaglgta Haclgleag caglalggta goteaccicg gacgticgge 300
caagggacca agglggagal caaa 324

<210> 941

211> 108

=212> PRT

=213 Artificial Sequence

<220
=223 Synlhelic

<400= 941
Glu lle Val Leu Thr Gln Ser Pre 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 Tyr Gin Gin Lys Pro Gly Gin Ala Pra Arg Leu Leu
35 40 45

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

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

6o 0 75 an

Ser Glu Asp Phe Ala Val Tyr Tyr Cys Gin GIn Tyr Gly Ser Ser Pro
85 a0 a5

Arg Thr Phe Gly Gin Gly Thr Lys Val Glu Ile Lys
100 105

210> 942

<211= 357

=M2= DNA

<213 Artificial Sequence

<220=
=223> Synihelic

=400 942

caggigcage togtgeagic lggacetgag glgaagaage clggggecte agtgaaggic 60
lcctgcaagg cticlgglla cacotitace lactalggla teagitggat acgacagace 120
colggacaag ggettgaglg gatgggalgg alcagegel acgalaglaa cacagactat 150
gcacagaagt lccaagacag aatcaccalg accacagaca cateclegac cacageciac 240
atgg=aclga ggageclgag atetgacgac acogecole! attactglye gagglatagi 300
lggaacaage astgghicga coocclgogge cagggaaces lgghcacegt cletica 357

=210 943
=211 119
<212> PRT
=213> Ardificial Sequence

=220
=223~ Synihetlic

<400> 943

GIn Val Gin Leu Val Gin Ser Gly Pro Glu Val 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 Gln Lys Phe
a0 a5 60
Gin Asp Arg Ile Thr Meat Thr Thr Asp Thr Ser Ser Thr Thr Ala Tyr

G5 70 75 a0
Mel Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
a5 a0 a5
Ala Arg Tyr Ser Trp Asn Lys His Trp Phe Asp Pra Trp Gly Gin Gly
100 105 110
Thr Lew Wal Thr Val Ser Ser
115
=210 944
211> 324
=212= ONA
<213> Arificial Sequence
=220=
<223> Synlhelic
=<400= 244

gaaattghgl lgacacagtc lccaggeace ciglctitgt clecagggga cagagecace 60
cltcleclgea gguocagtca gagightace ggeagelact tagectggta ccageagaza 120
cetggecagg cleccagact eclcatclat gglgealcea acagggecac lageatccca 180
gacaggttea clggcagtgg glolgggaca gacticacle icaccalcag cagaclggag 240
cclgaagatl kgeaglata tticlgicas caglelgett teteacegty gacgtiegge 300
caggggacca sgglggaaat caaa 324

<210= 845
=211= 108
212> PRT
=213= Arlificial Sequence
<220
<223 Synthetic
<400> 945
Glu lle Wal Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pre 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 Pro Gly Gin Ala Pro Arg Leu Leu
35 40 45

lle Tyr Gly Ala Ser Asn Arg Ala Thr Gly lle Pro Asp Arg Phe Thr
54 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

G5 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
=210 946
=211= 361
212> DNA

<213> Artificial Sequence
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<230
«223> Synthetic

<400 946

caggtgcagt lgeaggagtc gggcccagga ctggtgsage cticacagac colgieccle 60
acctgcaclg letetgglog ctecategge agtgatgglt aclactagag ctggalcege 120
cageacceag ggaagggecl ggaglggatt ggolacgtee attacaglgg gaacaccoac 180
tacaaccegl ceclecaagag tegactitee atatcaatag acacgtclaa galccagtic 240
lccelgaage tgagelclat gaclgecgeg gacacggerg glatiactg lgegagages 300
ccoccglggal accattactl tgcclaclgg ggocagggaa ceclggleac cgloteclea 260

g 3561

<210= 847

=211= 120

<212> PRT

<213> Artificial Sequence

<220
<223> Synthelic

<400> 947
GIn Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
1 L] 10 i
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Gly Ser Gly
20 25 an
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 Pro Ser
50 53 60
Leu Lys Ser Arg Leu Ser lle Ser ll2 Asp Thr Ser Lys [le Gin Phe

G5 K, 75 &0
Ser Leu Lys Leu Ser Ser val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
B85 g0 a5
Cys Ala Arg Ala Pro Arg Gly Tyr His Tyr Phe Ala Tyr Trp Gly Gin
100 105 110
Gly Thr Leu Val Thr VYal Ser Ser
154 120
=210~ 548
=211= 325
~212> ONA
=213= Anificial Sequence
<220
<223 Synhetic
<400 843

gaaaitglgt |gacacaate lecaggeace clglcttigl clecagggga aagagesace B0
clclectyca gggeeaglea gantgiage agoagetact tagectggta cecageagaaa 120
cclggecagg cloocaggcel colcalclit gatgeateca goagggecac tggealeeca 180
gacaggftca gtggeaglgg gtelgggaca gacticacte tcaccaleag cagaclggag 240
cclgaagalt Hgcaglgts Hactgleag caglalggla gotcaceger caslicgge 300
ggaggoacca agghggagat caaac 325

=210= 949
=211= 108
=212 PRT
<213= Artificial Sequence
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w320
<223= Synlhelic

=400> 949
Gt lle Val 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 25 30
Tyr Leu Ala Trp Tyr Gin (3in Lys FPro 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 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr llg Ser Arg Leu Glu
65 70

75 80
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gin Tyr Gly Ser Ser Pro
85 80 85
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105
<210= 930
<211> 330
«212> PRT
<213> Antificial Sequence
220>
=223> Synlhelic
<400 950
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15
Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 ao
Phe Pro Glu Fro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

{5ly Val His Thr Phe Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser
50 55 60
Leu Ser Ser val Wal Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 Fii; 75 a0
Tyr lle Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
B5 a0 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 Gly Pro Ser Val Phe Leu Phe Pro Fro
115 120 125
Lys Pro Lys Asp Thr Leu Mel lie Ser Arg Thr Pro Glu Val Thr Cys
130 135 140
val Val Val Asp Val Ser Hig Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
169 170 175
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
195 200 205
Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly
210 213 220
GIn Pro Arg Glu Pro GlIn Wal 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 lle Ala Val Glu Trp Glu Ser Asn Gly Glnl F-:‘ru Glu Asn

260 265 270
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 295 300
Wal Phe Ser Cys Ser Val Mel His Glu Ala Leu His Asn His Tyr Thr
305 310 315 Ry
Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330

=210> 951

<211=> 327

<d12> PRT

<213= Artificial Sequance

<220
223> Synthetic

<400> 251
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro 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 30
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45
Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser
50 83 60
Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr
65 70 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 Fro Ser Gys 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
130 135 140
Asp val Ser Gin Glu Asp Pro Glu Val GIn Phe Asn Trp Tyr Val Asp
145 150 155 160
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
180 185 190
Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu
185 200 205
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
245 250 255
ile Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Giu 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 Let ThrVal Asp Lys Ser Arg Trp Gin Glu Gly Asn Val Phe Ser
290 285 200
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> Artificial Sequence
<2al>
<223 Synlhetic
400> 952
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 Pra Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Vial His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser
50 55 &0
Leu Ser Ser val Val Thr Val Pro 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 aq g5
Arg Wal Glu Ser Lys Tyr Gly Pro Pro Cys Fro Pro Cys Pro Ala Pro
100 105 110
Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Fhe Pro Pro Lys Pro Lys
115 120 125
Asp Thr Leu Mel lle Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
130 135 140
Asp Val Ser GIn Glu Asp Pro Glu Val Gin Phe Asn Trp Tyr Val Asp
143 150 1556 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
180 183 180
Trp Leu Asn Gly Lys Ghu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu
185 200 205
Pro Ser Ser Ilz Glu Lys Thr lle Ser Lys Ala Lys Gly Gin Pro Arg
210 215 220
Gl 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 Glu 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 Val Asp Lys Ser Arg Trp Gin Glu Gly Asn Val Phe Ser
290 295 ano
Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
305 30 15 320
Leu Ser Leu Ser Leu Gly Lys
325

=210=> 953
=211= 544
212> PRT
<213> Homo sapiens
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=400= 953
et Gly Ser Arg Cys Ala Leu Ala Leu Ala Val Leu Ser Ala Leu Leu
1 5 10 15
Cys GIn Wal Trp Ser Ser Gly Val Phe Glu Leu Lys Leu Gin Glu Phe
20 25 30
Wal Asn Lys Lys Gly Leu Leu Gly Asn Arg Asn Cys Cys Arg Gly Gly
35 40 45
Ala Gly Pro Pro Pro Cys Ala Cys Arg Thr Phe Phe Arg Val Cys Leu
50 55 80
Lys His Tyr Gln Ala Ser Val Ser Pro Glu Pro Pro Cys Thr Tyr Gly
65 70 75 a0
Ser Ala Val Thr Pro Val Leu Gly Val Asp Ser Phe Ser Leu Fro Asp
85 a0 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
115 120 125
Thr Asp Ser Pra 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 Val Gly Glu Glu Trp Ser
145 120 155 160

Gln Asp Leu His Ser Ser Gly Arg Thr Asp Leu Lys Tyr Ser Tyr Arg
165 170 175

Phe Val Cys Asp Glu His Tyr Tyr Gly Glu Gly Cys Ser Val Phe Cys
180 185 180
Arg Pro Arg Asp Asp Ala Phe Gly His Phe Thr Cys Gly Glu Arg Gly
195 200 205
Glu Lys Val Cys Asn Pro Gly Trp Lys Gly Pro Tyr Cys Thr Glu Pra
210 215 220

llz Cys Leu Pro Gly Cys Asp Glu GIn His Gly Phe Cys Asp Lys Pro

225 230 235 240

Gly Glu Cys Lys Gys Arg Val Gly Trp Gln Gly Arg Tyr Cys Asp Glu
245 250 2585

Cys lle Arg Tyr Pro Gly Cys Leu His Gly Thr Cys Gin Gin Pro Trp

260 265 270
Glin 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 Thr Gly GIn Gly Ser Tyr Thr Cys Ser Cys Arg Pro Gly Tyr
305 310 3i5 320
Thr iy Ala Thr Cys Glu Leu Gly lle Asp Glu Cys Asp Pra Ser Fro
325 330 335
Cys Lys Asn Gly Gly Ser Cys Thr Asp Leu Glu Asn Ser Tyr Ser Cys
340 345 350
Thr Cys Pra Pra Gly Phe Tyr Gly Lys lle Cys Glu Leu Ser Ala Met
355 J&0 365
Thr Cys Ala Asp Gly Pro Cys Phe Asn Gly Gly Arg Cys Ser Asp Ser
370 I7o 380
Pro Asp Gly Gly Tyr Ser Cys Arg Cys Pra Val Gly Tyr Ser Gly Phe
385 90 395 400
Asn Cys Glu Lys Lys lle Asp Tyr Cys Ser Ser Ser Pro Cys Ser Asn
405 410 415
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 Val Asp Asp Cys Ala
435 4490 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

.24‘_]_



465 470 475 480
Pro Val Ser Arg Cys Glu His Ala Pro Cys His Asn Gly Ala Thor 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 Gin Phe Leu Leu Pro Glu Leu Pro Pro Gly Pro Ala
215 520 925
Wal Val Asp Leu Thr Glu Lys Leu Glu Gly Gin Gly Gly Pra Phe Pro
530 535 540

=210 954

=211> 480

<212> PRT

<213> Homo sapiens

<400~ 954

Met Val Ser Pro Arg Met Ser Gly Leu Leu Ser Gin Thr Val Ite Leu

i 5 10 192

Ala Leu ll2 Phe Leu Pro Gin Thr Arg Pro Ala Gly Val Phe Glu Leu

20 25 30

Gin Ite His Ser Phe Gly Pro Gly Pro Gly Pro Gly Ala Fro 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 90 a5
Pro Ala Pro Asp Leu Pro Leu Pro Asp Gly Leu Leu Gin Val Pro Phe
100 1056 110
Arg Asp Ala Trp Pro Gly Thr Phe Ser Phe lle lle Glu Thr Trp Arg
115 120 125
Glu Glu Leu Gly Asp EIn lle Gly Gly Pro Ala Trp Ser Leu Leu Ala
130 135 140
Arg val Ala Gly Arg Arg Arg Leu Ala Ala Gly Gly Pro Trp Ala Arg
145 150 155 160
Asp lle GIn Arg Ala Gly Ala Trp Glu Leu Arg Phe Ser Tyr Arg Ala
165 i70 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
225 230 235 240
Glu Gly Trp Thr Gly Pro Leu Cys Thr Val Pra Val Ser Thr Ser Ser
245 250 255
Cys Leu Ser Pro Arg Gly Pro Ser Ser Ala Thr Thr Gly Cys Leu Val
260 265 270
Pro Gly Pra Gly Pro Cys Asp Gly Asn Pro Cys Ala Asn Gly Gly Ser
275 280 285
Cys Ser Glu Thr Pro Arg Ser Phe Glu Cys Thr Cys Pro Arg Gly Phe
280 295 300
Tyr Gly Leu Arg Cys Glu Val Ser Gly Val Thr Cys Ala Asp Gly Pro
305 310 315 320
Cys Fhe Asn Gly Gly Leu Cys Val Gly Gy Ala Asp Pro Asp Ser Ala
325 330 335
Tyr lle Cys His Cys Pro Pra Gly Fhe Gin Gly Ser Asn Cys Glu Lys
340 345 350
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Arg "u"a1 Fv.sp 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 ST 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 Gly 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 Ty Ala His Phe
435 440 445
Ser Gly Leu Val Cys Ala Cys Ala Pro Gly Tyr Met Gly Ala Arg Cys
450 455 460
Gl Phe Pro Val His Pro Asp Gly Ala Ser Ala Leu Pro Ala Ala Pro

465 470 175 430
Fro Gly Leu Arg Fro Gly Asp Pro Gin Arg
485 490
<210= 855
<211= 527
212> PRT
=213> Mus musculus
<400> 855
Met Thr Pro Ala Ser Arg Ser Ala Cys Arg Trp Ala Leu Leu Leu Leu
1 5 10 15
AlaVal Leu Trp Pro Glin Gin Arg Ala Ala Gly Ser Gly lle Phe Gin
20 25 30
Leu Arg Leu GIn Glu 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 Gln Ala Thr Phe Ser Glu Gly Pro Cys Thr Phe Gly Asn Val
69 70 75 an
Ser Thr Pro Val Leu Gly Thr Asn Ser Phe Val Val Arg Asp Lys Asn
85 a0 95
Ser :'.':‘I]r Ser Gly Arg Asn Pro Leu Gin Leu Fro 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 Led Arg Pro Glu Thr Ser Pro Gly Asn Ser Leu Iz Ser Gln lle
130 135 140

lle lle GIn Gly Ser Leu Ala Val Gly Lys lle Trp Arg Thr Asp Glu

145 150 155 160

GlIn Asn Asp Thr Leu Thr Arg Leu Ser Tyr Ser Tyr Arg Val lle Cys
165 70 175

Ser Asp Asn Tyr Tyr Gly Glu Ser Cys Ser Arg Leu Cys Lys Lys Arg
180 185 190
Asp Asp His Phe Gly His Tyr Glu Cys Gln Pro Asp Gly Ser Leu Ser
195 200 205
Cys Leu Pro Gly Trp Thr Gly L1_.rs T:.rr Cys Asp Gl Pro lle Cys Len
214 215

Ser Gly Cys His Glu Gln Asn Gly.r 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
245 230 255

His Asn Gly Cys Arg His Gly Thr Cys Ser lla Pro Trp Gin Cys Ala
250 265 270

Cys Asp Glu Gly Trp Gly Gly Leu Phe Cys Asp Gin Asp Leu Asn Tyr
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275 280 285
Cys Thr His His Ser Pro Cys Lys Asn Gly Ser Thr Cys Ser Asn Ser
200 285 300
Gly Pro Lys Gly Tyr Thr Cys Thr Cys Leu Pro Gly Tyr Thr Gly Glu
05 310 315 320
His Cys Glu Leu Gly Leu Ser Lys Cys Ala Sar Asn Pro Cys Arg Asn
325 330 335
Gly Gly Ser Cys Lys Asp GIn Glu Asn Ser Tyr His Cys Leu Cys Pro
340 45 350
Pra Gly Tyr Tyr Gly GIn His Cys Glu His Ser Thr Leu Thr Cys Ala
355 60 365
Asp Ser Pro Cys Phe Asn Gly Gly Ser Cys Arg Glu Arg Asn Gln Gly
370 375 380
Ser Ser Tyr Ala Cys Glu Cys Pro Pro Asn Phe Thr Gly Ser Asn Cys
385 390 395 400
Glu Lys Lys Val Asp Arg Cys Thr Ser Asn Pro Cys Ala Asn Gly Gly
405 110 415
Gln 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
Pro Cys Ala His Gly Gly Thr Cys His Asp Leu Glu Asn Gly Pro Val
450 455 460
Cys Thr Cys Pro Ala Gly Phe Ser Gly Arg Arg Cys Glu Val Arg lle
485 470 175 480
Thr His Asp Ala Cys Ala Ser Gly Pro Cys Phe Asn Giy Ala Thr Cys
485 490 485
Tyr Thr Gly Leu Ser Pro Asn Asn Phe Val Cys Asn Cys Pro Tyr Gly
500 505 510
Phe Val Gly Ser Arg Cys Glu Phe Pro Val Gly Leu Pro Pro Ser
5156 520 025

<210=> 856

<F11= 408

«212= PRT

«213= Macaca lascicularis

<400 956
Ser Gly Val Phe Gin Leu Gln Leu Gin Glu Phe Val Asn Glu Arg Gly
1 5 10 15
Val Leu Ala Ser Gly Arg Pro Cys Glu Pro Gly Cys Arg Thr Phe Phe
20 25 30
Arg Val Cys Leu Lys His Phe Gln Ala Val Val Ser Pro Gly Pro Cys
35 40 43
Thr Phe Gly Ser Vai Ser Thr Pro Va! Leu Gly Thr Asn Ser Phe Ala
a0 85 80
\al Arg Asp Asp Ser Ser Gly Gly Gly Arg Asn Pro Leu Gin Leu Pro
65 70 75 80
Phie Asn Phe Thr Trp Pro Gly Thr Phe Ser Leu lle lle Glu Ala Trp
85 80 a5
His Ala Pro Gly Asp Asp Leu Arg Pro Glu Ala Leu Pro Pro Asp Ala
100 105 110
Leu lle Ser Lys Ite Ala lle Gln Gly Ser Leu Ala Val Gly Gin Asn
115 120 125
Trp Leu Leu Asp Giu Gin Thr Ser Thr Leu 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
142 150 156 160
Leu Cys Lys Lys Arg Asn Asp Ris Phe Gly His Tyr Val Cys Gin Pro

16&8 170 175
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Asp Gly Asn Leu Ser Cys Leu Pro Gly Trp Thr-Gh,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
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
245 250 265
Gin Asp Leu Agn Tyr Cys Thr His His Ser Pro Cys Lys Asn Gly Ala
260 270
Thr Cys Ser Asn Ser Gly GIn Arg Ser Tyr Thr Cys Thr Cys Arg Pro
275 280 285
Gly Tyr Thr Gly Val Asp Cys Glu Leu Glu Leu Ser Glu Cys Asp Ser
280 285 300
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 Pre Cys Phe Asn Gly Gly Ser Cys Arg
340 345 350
Glu Arg Asn Gln Gly Ala Ser Tyr Ala Cys Ghu Cys Pro Pro Asn Phe
355 360 365
Thr Gly Ser Asn Cys Glu Lys Lys Val Asp Arg Cys Thr Ser Asn Pro
370 375 aao
Cys Ala Asn Gly Gly GIn Cys Leu Asn Arg Gly Pro Ser Arg Met Cys
385 380 395 400
Arg Cys Arg Pro Gly Phe Thr Gly Thr Tyr Cys Glu Arg His Val Ser
405 410 415
Asp Cys Ala Arg Asn Pro 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

465 470 475 480
Asn Cys Pro Tyr Gly Phe Val Gly Ser Arg Cys Glu Phe Pro Mel Gly
485 480 495
Leu Pro
=210 957
217> 498
=212= PRT
<213=> Macaca mulalla
400> 957
Ser Gly Val Phe Gin Leu Gin Lev Gin Glu Phe Val Asn Glu Arg Gly
1 5 10 15
Val Leu Ala Ser Gly Arg Pra Cys Glu Pro Gly Cys Arg Thr Phe Phe
20 25 a6
Arg Val Cys Leu Lys His Phe GIn Ala Val Val Ser Pro Gly Pro Cys
35 40 45

Thr Phe Gly Ser Val Ser Thr Pro Val Leu Gly Thr Asn Ser Phe Ala
50 55 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 Pre Gly Thr Phe Ser Let lle lle Glu Ala Trp
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a5 50 a5
His Ala Pro Gly Asp Asp Leu Arg Pro Glu Ala Leu Fro Pro Asp Ala

100 105 110
Leu lle Ser Lys lle Ala lle Gln Gly Ser Leu Ala Val Gly Gln Asn
115 120 125

Trp Leu Leu Asp Glu GIn Thr Ser Thr Leu Thr Arg Leu Arg Tyr Ser
130 135 140
Tyr Arg Val e 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 Pro
165 170 175
Asp Gly Asn Leu Ser Cys Leu Pro Gly Trp Thr Gly Glu Tyr Cys Gin
180 185 190
Gln Pro lle Cys Leu Ser Gly Cys His Glu Glin Asn Gly Tyr Cys Ser
185 200 205
Lys Pro 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
GIn Asp Leu Asn Tyr Cys Thr His His Ser Pra Cys Lys Asn Gly Ala
260 265 270
Thr Cys Ser Asn Ser Gly GIn Arg Ser Tyr Thr Cys 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 Ang 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
325 320 335
Thr Leu Ser Cys Ala Asp Ser Pro Cys Phe Asn Gly Gly Ser Cys Arg
340 345 350
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
370 375 380
Cys Ala Asn Gly Gly Gin Cys Leu Asn Arg Gly Pro Ser Arg Met Cys
385 390 395 400
Arg Cys Arg Pra Gly Phe Thr Gly Thr Tyr Cys Glu Arg His Val Ser
405 410 415
Asp Cys Ala Arg Asn Pro Cys Ala His Gly Gly Thr Cys His Asp Leu
420 435 430
Glu Ser Gly Let 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
450 455 460
Asn Arg Ala Thr Cys Tyr Thr Asp Leu Ser Thr Asp Thr Phe Val Cys

463 470 475 480

Asn Cys Pro Tyr Gly Phe Val Gly Ser Arg Cys Glu Phe Pro Val Gly
485 490 445

Leu Pro
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What is claimed is:

1. An isolated nucleic acid molecule encoding an antibody or antibody fragment which specifically binds
human delta-like ligand 4 (hDII4), wherein the antibody or antibody fragment comprises heavy chain
complementarity determining region (CDR) 1, CDR2 and CDR3 and light chain CDR1, CDR2 and CDR3,
wherein the heavy chain CDR1, CDR2 and CDR3 comprise the amino acid sequences of SEQ ID
NOS:431, 433 and 435, respectively.

2. A recombinant expression vector comprising the nucleic acid molecule of claim 1.

3. An isolated host cell comprising the expression vector of claim 1 An isolated nucleic acid molecule
encoding an antibody or antibody fragment which specifically binds human delta-like ligand 4 (hDIl4),
wherein the antibody or antibody fragment comprises heavy chain complementarity determining region
CDR1, CDR2 and CDR3 and light chain CDR1, CDR2 and CDR3, wherein the heavy chain CDR1, CDR2
and CDR3 comprise the amino acid sequences of SEQ ID NOS: 431, 433 and 435, respectively, and the
light chain CDR1, CDR2 and CDR3 comprise the amino acid sequences of SEQ ID NOS: 439, 441 and
443, respectively.

4. The nucleic acid molecule of claim 1, wherein the antibody or antibody fragment comprises a heavy
chain variable region (HCVR) comprising the amino acid sequence of SEQ ID NO:429 or 901.

5. The nucleic acid molecule of claim 4 comprising the nucleotide sequence of SEQ ID NO:428 or 900, or
a substantially similar sequence having at least 95% homology thereof.

6. The nucleic acid molecule of claim 1, wherein the antibody or antibody fragment comprises a light
chain variable region (LCVR) comprising the amino acid sequence of SEQ ID NO:437 or 903.

7. The nucleic acid molecule of claim 6 comprising the nucleotide sequence of SEQ ID NO:436 or 902, or
a substantially similar sequence having at least 95% homology thereof.

8. An isolated nucleic acid molecule encoding an antibody or antibody fragment which specifically binds
human delta-like ligand 4 (hDIl4), wherein the antibody or antibody fragment comprises a HCVR
comprising the amino acid sequence of SEQ ID NO:901 and a LCVR comprising the amino acid
sequence of SEQ ID NO:903.

9. The nucleic acid molecule of claim 8, wherein the HCVR is encoded by a nucleotide sequence
comprising SEQ ID NO: 900.

10. The nucleic acid molecule of claim 8, wherein the LCVR is encoded by a nucleotide sequence
comprising SEQ 1D NO: 902.

11. The nucleic acid molecule of claim 8 comprising the nucleotide sequences of SEQ ID NOS:900 and
902.

12. A method of producing an antibody or antibody fragment which specifically binds human delta-like
ligand 4 (hDII4), comprising growing the host cell of claim 3 under conditions permitting production of the
antibody or fragment thereof, and recovering the antibody or fragment thereof so produced.

13. A recombinant expression vector comprising the nucleic acid molecule of claim 8.

14. An isolated host cell comprising the expression vector of claim 13.
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15. A method of producing an antibody or antibody fragment which specifically binds human delta-like
ligand 4 (hDIl4), comprising growing the host cell of claim 14 under conditions permitting production of the
antibody or fragment thereof, and recovering the antibody or fragment thereof so produced.

16. A recombinant expression vector comprising the nucleic acid molecule of claim 11.

17. An isolated host cell comprising the expression vector of claim 16.

18. A method of producing an antibody or antibody fragment which specifically binds human deita-like
ligand 4 (hDIl4), comprising growing the host cell of claim 17 under conditions permitting production of the
antibody or fragment thereof, and recovering the antibody or fragment thereof so produced.

19. An isolated nucleic acid molecule encoding an antibody or antibody fragment which specifically binds
human delta-like ligand 4 (hDIl4), wherein the antibody or antibody fragment comprises a HCVR
comprising the amino acid sequence of SEQ ID NO:429 and a LCVR comprising the amino acid
sequence of SEQ ID NO:437.

20. The nucleic acid molecule of claim 19, wherein the HCVR is encoded by a nucleotide sequence
comprising SEQ ID NO: 428.

21. The nucleic acid molecule of claim 19, wherein the LCVR is encoded by a nucleotide sequence
comprising SEQ 1D NO: 436.

22. The nucleic acid molecule of claim 19 comprising the nucleotide sequences of SEQ ID NOS:428 and
436.
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