'HUMAN ANTIBODIES TO HUMAN DELTA LIKE LIGAND 4

BACKGROUND

.[0001] The Notch-signaling pathway is a system for cell-toce!l communication used by a wide
range of eukaryoles for many biological processes, such as differentiation, proliferatian, and
homeostasis. Delta like 4 {DI4) or della-like higand 4 {DIi4) (herelnafter “Dit4"} is a member of
the Delta family of Noich ligands which exhibis highly selective expression by vascular
endothelium {Shutter el al. (2000) Genes Develop. 14:1313-1318). D4 is @ ligand for Nolch
receplors, including Notch1 and Neich 4. The nucleic acld and amino acid sequences for
human Dil4 are shown in SEQ ID NO:1-2, respectively.

[oop2] Methoda io produce antibodias useful as human therapeutics include generation of
chimeric antibodias and humanized antibodies (see, for example, U.S. 6,849,245). See, lor
example, WO 94/02602 (Abgenix) and U_S. 6,596,541 (Regeneron Pharmaceulicals} describing
methods of generaling nenhuman transgenic mice capable of preducing human antibodies.
{0003] Japanese patent application 2003/047470A2 {Asahi Kasei Kogyo) describes antibodies
to tha exiracellular porgon of human Natch ligand protein.

BRIEF SUMMARY OF THE INVENTION
[0004] 1n a first aspect, the inventlon prevides human antibodles, praferably recombinant
human amibodies, Lhat spedfically bind human dela-like Jigand 4 (hDIK). These antibodies are
characterized by binding to hDIl4 with high affinity and by the ability to newiralize DI\4 activity.
The antibodies of the invention are capable of blocking Dil4 binding to its Noich receptons), and
thus inhib signaling by Dll4. The anfibodies can be fulHength (for example, an 1gG1 or 9G4
antibady} or may comprise only an antigen-binding poriion (for example, a Fab, Fab'): or scFy
fragment), end may be modified 1o efiect functionality, e.g., to eliminale residual effector
functions (Glu which eliminates resldual affector funclions {Reddy el al. {2000) J. Irmmuncl.
164;1925-1923).
[0005] In one @mbodiment, Lhe anlibody of the invention comprises a heavy chain varable
ragion (HCVR) selected from the group econsisling of SEQ ID 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, 428,
445, 481, 477, 493, 509, 525, 541, 557, 573, 589, 605, 621, 637, 633, 669, 685, 701, 717, 733,
749, 765, 761, 797, 813, 893, 897, g1, 905, 908, 913, #17, 921, 925, P35, 933, 943, and 947 or
a substantially idenfical sequenca thereof. In a prefemed embnqimenl, the HCVR is the amino
acid sequence of SEQ 1D NO:429 or oA.
[0006] In one embodiment, the antibody of the invenlion comprises a light chain variable region
{LCVR) selecied fram the group consisting of SEQ ID NO:12, 28, 44, 60, 76, 92, 108, 124, 140,
156, 172, 188, 204, 220, 235, 252, 266, 284, 300, 316, 332, 340, 364, 380, 405, 421, 437, 453,
469, 485, 501, 517, 533, 548, 565, 581, 597, 613, 620, 645, 661, 677, 683, 709, 725, 741, 757,
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773, 789, 805, 821, 895, 8§99, 903, 907, 911, 915, B18, 823, 927, BI7, 841, 945, and $49 or a
subsiantially identical sequence thereof. In a preferred embodiment, the LCVR s the amino
acid sequence of SEQ 1D NO:437 or 503.

[0007] In one embeodiment, the antibody of the invention comprises a HCVR selecied from the
group consisting of SEQ 1D NO: 4, 20, 36, 52, 68, B4, 100, 116, 132, 48, 164, 18D, 198, 212,
228, 244, 260, 276, 292, 308, 324, 340, 356, 372, 397, 413, 429, 445, 461, 477, 453, 508, 525,
841, 557, 573, 5BY, 605, 621, 637, 653, 669, 685, 701, 717, 733, 749, 765, 781, 747, 812, 893,
697, B0, 905, 90B, 933, 917, 921, 925, 935, 239, 943, and 947 or a substantially Identical
sequance thereof, and a LCVR selected fram the group consisting of SEGQ 1D NO:12, 28, 44, 60,
76, 92, 108, 124, 140, 156, 172, 188, 204, 220, 236, 252, 266, 284, 300, 316, 332, 348, 384,
380, 405, 421, 437, 453, 469, 485, 501, 517, 533, 549, 565, 561, 597, 613, 629, 645, 661, 677,
693, 709, 725, 741, 757, 773, 789, BO5, B21, B35, 899, 903, 807, 811, 915, 919, 923, 927, B37,
941, 945, and 94D or a substantially identicel sequence thareof. In a preferred embodiment, ihe
HCVR/LCVR are the amino acid sequence pairs SEQ ID NO:429/437or £01/803. :
[0003] [n cne embodiment, the invention features a human antibody or antibody fragment
comprising & hesvy chain complementary delermining region T {CDR1) selected lrom the group
consisting of SEQ 1D NGB, 22, 38, 54, 70, BG, 102, 118, 134, 150, 166, 182, 108, 214, 230,
245, 262, 278 294, 310, 326, 342, 358, 374, 399, 415, 431, 447, 463, 479, 495, 511, 527, 543,
550, 575, 581, 607, 623, 639, 655, 671, 687, 703, 711119, 735, 751, 767, 783, 799, 815, 831,
847, 863 and 879, or a substantially idenlical saquence Lhersof.

[0009] In one embodiment, the invention feafures a human antibody ar antibody freEopment
comprising a heavy chain CDR2 selecled from the greup consisting of SEQ ID NO:2, 24, 40, 56,
72, BA, 104, 120, 136, 152, 166, 184, 200, 216, 232, 248, 264, 280, 296, 312, 320, 244, 360,
376, 401, 417, 433, 449, 465, 481, 497, 513, 529, 545, 561, 577, 593, 609, 625, 641, 637, 673,
690, 705, 721, 737, 753, 769, 785, 801, 817, 833, B45, 865 and BB1, or & subslantially identical
saquence thereaf.

[0010] In one embodirnent, the invenlipn features @ human antibody or antibody fragmeni
comprising a heavy chain CDR3 selacted from the group consisting of SEQ 1D NQ:10, 26,42,
58, 74, 90, 106, 122, 138, 154, 170, 185, 202, 218, 234, 250, 266, 282, 299, 314, 330, 346, 362,
378, 403, 419, 435, 451, 467, 483, 499, 515, 531, 547, 563, 579, 595, 611, 637, 643, 850, 675,
691, 707, 723, 739, 755, 771, 787, 803, B18, 835, BS1, 867 and 883, or a substantially idenlical
sequence thersof,

[0011] In one embodiment, the invention faatures a human antibody or antibody fragment
comprising a heavy chain CDR1 setected from the group consisting of SEQ ID NO: 6, 22, 38,
54, 70, BB, 102, 118, 134, 150, 166, 182, 198, 214, 230, 246, 262, 276 284, 310, 326, 342, 356,
374, 390, 415, 431, 447, 463, 479, 495, 511, 527, 543, 559, 575, 591, 607, 623, 639, 653, 671,
#a7, 703, 711119, 735, 751, 767, 783, 789, 815, 831, B47, B63 and 579, or a substantially

. identical sequence Lhereof; & heavy chain CDR2 selacted from the group consisting of SEQ ID
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NO:8, 24, 40, 56, 72, BB, 104, 120, 136, 152, 168, 184, 200, 216, 232, 248, 264, 380, 296, 312,
328, 344, 36D, 376, 4D1, 417, 423, 440, 465, 4681, 497, 513, 529, 545, 561, 577, 583, 609, 825,
B41, 857, 673, 6BY, 705, 721, 737, 753, 769, 785, 801, §17, 833, B49, 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, 268, 282, 298, 314, 330, 346, 362, 370, 403, 419, 435, 451, 467, 483, 499, 515, 531, 547,
563, 978, 595, 611, 627, 643, 659, 675, €91, 707, 723, 73\, 755, 771, 787, 803, B19, B35, 651,
Bi7 and BB3, or a substantially identical sequence thereof. In a prefarmed embodiment, the
antibody or antibody fragment comprises heavy chaln CDR1, COR? and CDR3 selected from
the group consisting of SEQ ID NC431/433/435; 374/376/378; 763/7685/767: and 799/5801/803.
[D12Z] In one embodiment, the invention features a human antibody or antlbody fragmant
comprising a light chain CDR1 selected fram the group consisting of SEQ 1D NO: 14, 30, 48, 62,
78, 84, 110, 126, 142, 158, 174, 190, 208, 222, 238, 254, 270, 206, 302, 318, 334, 350, 386,
:*-]BZ, 407, 423, 439, 455, 471, 487, 503, 510, 535, 551, 567, 583, 500, 614, 631, 647, 663, 679,
693, 711, 727, 743, 759, 775, 791, 807, 623, B38, 655, 871 and 867, or a substantially identical
sequence Lhereof, -
[P013] In one embodiment, ihe invention features a human antibody er antibady fragménl
comprising a light chain CDR2 selected from the group consisfing 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, 408. 425, 441, 457, 473, 480, 505, 521, 537, 553, 589, 585, 601, 617, 633, 640, 665, 681,
897, 712, 7249, 745, 761, 777, 793, B09, 825, 841, 857, 873 and 889, ara suhslantially identical
sequance thereof.
[0014] In one embodiment, the invention features a human antibody or anfibody fragment
comprislng a light chaln CDR3 selected from Lhe group consisting of SEQ ID NC:18, 34, 50, 66,
62, 88, 11, 130, 146, 162, 178, 194, 210, 226, 242, 258, 274, 200, 308, 322, 338, 354, 370,
386, 411, 437, 443, 459, 475, 431, 507, 523, 539, 555, 571, 587, 603, 618, 635, 651, 667, 683,
699, 715, 731, 747, 763, 778, 785, 811, 627, 843, 850, 875 and 891, or a subsiantially identical
sequence thereof.
[0015] In one embodiment, the inventlon features a human antibody or antibody fagment
comprising a light chain CDR1 selected from Ihe group consisting of SEQ ID NO: 14, 30, 46, 62,
78, 84, 110, 126, 142, 158, 174, 190, 208, 222, 238, 254, 270, 266, 302, 318, 334, 350, 365,
382, 407, 423, 439, 455, 471, 467, 503, 519, 535, 551, 567, 583, 509, 615, 631, 647, 663, 679,
695, 711, 727, 743, 759, 775, 791, BO7, B23, 839, 455, 871 and 887, ora substantislly identical
sequence thereof; a fight chain CDR2 selected from the graup consisling of SEQ 1D NO: 16, 32,
48, 64, B0, 85, 112, 120, 144, 160, 176, 192, 208, 224, 240, 256, 272, 288, 304, 320, 338, 352,
358, 384, 409. 425, 441, 457, 473, 489, 505, 521, 537, 553, 568, 585, 604, 617, 639, 649, 665,
861, 687, 713, 729, 745, 761, 777, 793, BO9, B2S, 841, B57, B73 and 86D, or a substantially
wenlical sequence thereof; and a light chain CDR3 selected from the group consisting of SEQ
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ID NO: 18, 34, 50, 65, 82, 98, 11, 130, 146, 162, 178, 194, 210, 226, 242, 258, 274, 290, 306,
322, 238, 354, 370, ABG, 411, 427, 443, 458, 475, 451, 507, 523, 538, 555, 571, 587, 603, 615,
635, 651, 667, 683, 699, 715, ¥31, 747, 763, 779, 745, 811, 627, 843, 859, 875 and 891, ora
substanlially identical sequence thereof. In a preferred ambodiment, the antibody ar antibedy
fragmeni comprises ihe light chain COR1, CDAZ and CDR3 selecied iram the group consisting
of SEQ |0 NO-439/441/443; 382/384/386; 791/793/795; and BO7/208/811.
[0016] In a escond aspect, the invention pravides nucleic acid molecules encoding the
antibodies, or anlkjan-binding portions, of the inventicn. Recombinan! expression vectors
carrying the antibody-encoding nucleic acids of the invention, and host cells into which such
vaciors have been introduced, are alsc encompassad by the imvention, as are methods of
making the antibodies of tha invention by culluring 1he hesl cells of lhe invention.
[0017] In one embadiment, the antibody of the invenlion comprises a HCVR encoded by a
nuciectide sequance selected from the group consksling of SEQ 1D RO:3, 19, 35, 51, €7, 83, 99,
115, 131, 47, 163, 179, 195, 211, 227, 243, 259, 275, 291, 307, 323, 339, 355, 371, 386, 412,
428, 444, 460, 476, 492, 508, 524. 540, 556, 572, 588, 604, 620, 636, 652, 688, 684, 700, 716,
732, 748, 764, 790, 796, B12, BB2Z, B2G, §00, 604, 208, 912, 914, 920, 924, 934, 538, 242, and
946 or a substantially similar sequenesa having at leaet 5% homology thereof.
[001E] In ona embodiment, the anllbedy of the invention comprises a LCVR encoded by a
nuclesiids sequence selected from the group consisting of SEQ 1D NO:I1, 27, 43, 89, 75, 91,
107, 123, 139, 155, 171, 187, 203, 219, 235, 251, 267, 283, 200, 315, 231, 347, 363, 379, 404,
420, 436, 452, 468, 484, 500, 516, 532, 548, 584, 580, $96, 612, 628, 844, 660, 676, 692, 708,
724, 740, 756, 772, 784, 804, 320, 894, 698, 902, P0G, 910, 914, 918, 922, 626, 936, 940, 944,
and 848 or a substantially similar seguence having al leael 95% homology thereof.
[0019] In one embadiment, the antibody of the invention comprises a HCVR encoded by a
nucleotide sequence selected from Lhe group consisting of SEQ 1D NO: 3, 19, 35, 51, 67, B3,
B, 115, 131, 147, 163, 178, 195, 211, 227, 243, 259, 2;3'5, 291, 307, 323, 339, 365, 371, 3085,
412 428, 444, 480, 476, 482, Ebﬂ, 524, 540, 556, 572, 568, 504, 620, 635, 652, GEO, 624, 700,
716, 732, 74B, 764, 780, 796, 912, 892, 696, 900, 904, 908, Y12, 516, 920, 924, 934, 8348, 942,
and B46 or a substantially similar sequence having at least 95% homaolegy thereof, and a LGVR
encoded by a nuelsotide sequence ealectad from the group consisting of SEQ ID NO: 11, 27,
43, 59, 75, 91, 107, 123, 135, 155, 171, 187, 203, 219, 235, 251, 267, 263, 2B, 3135, 231, 47,
363, 379, 404, 420, 436, 452, 468, 48B4, 500, 516, 532, 548, 564, 580, 585, 612, 628, 644, 600,
676, 692, 708, 724, 740, 756, 772, 788, 804, 620, 834, 698, 902, 906, 910, 914, 918, 922, 826,
036, 940, 944, and 248 or a substaniially similar sequence having al least 95% homalagy
{kereoi. |
[0020] [n one embodiment, the invenlion Tealures a human antibody or antipody fragmenil
comprising a heavy chain CDR1 encoded by a nucledtide sequence selecled from Lhe group
coneisiing of SEG D NO:5, 21, 37, 53, 69, 85, 101, 117, 133, 149, 165, 181, 197, 213, 229,
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245, 261, 277, 293, 309, 325, 341, 367, 373, 398, 414, 430, 446, 462, 478, 492, 510, 526, 542,
558, 574, 590, 606, 622, B36, 654, 670, 686, 702, 718, 7M, 750, 765, 7B2, 788, 514, B3D, 848,
B62 and B78, or a substantially similar sequence having at least 95% homology therea.
[0021] In one embodiment, ihe invention features a human antibady or antibody fregment
comprising a heavy chain CDR2 encoded by a nucleolide sequence eelected fram the group
consisting of SEQ ID 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, 406, 512, 528, 544,
560, 576, 592, 608, 624, 640, §55, 672, 584, 704, 720, 736, 752,768, 784, 800, B16, B32, 644, .
884 and B8O, or a substantially simllar sequence having a1 least 95% homology thereof.
[0022] In cne embodiment, the invention faatl.;res a humzn entibody or anlibody fragment
comprising a heavy chain CDR3 encoded by & nucleolide sequencs selecled from the group
consisting of SEQ ID NQ:9, 25, 41, 57, 73, 89, 105, 121, 137, 153, 169, 185, 201, 217, 233,
249, 265, 281, 257, 313, 329, 345, 367, 377, 402, 418, 434, 450, 466, 482, 498, 514, 530, 545,
582, 578, 594, 610, 626, 642, 658, 674, 630, 706, 722, 738, 754, 770, 7665, 802, 618, 834, B50,
866 and B892, or a substantially similar sequence having at least 5% homolegy thereol.
[¢023] 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 NG5, 21, 37, 53, 69, 85, 101, 117, 133, 149, 165, 181, 197, 213, 228,
245, 261, 277, 283, 30€, 325, 341, 357, 373, 396, 414, 430, 448, 462, 478, 404, 510, 526, 542,
558, 574, 590, 606, 622, 638, 654, 670, 686, 702, 718, 7, 750, 766, 782, 798, 814, B30, 245,
862 and 878, or a substartially similar sequence having al least §5% hoemalegy thereof; a heavy
chain CDR2 encoded by a nucleslide sequence selecled from the group consisting of SEQ ID
NO:7, 23, 39, 55, 71, B7, 103, 119, 135, 151, 167, 183, 10D, 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, 80D, 816, 632, B4A, 864 and BAO, or a
substantially similar sequence having et leasl 95% homology Lhereal; and a heavy chain CDR3
encoded by a nuclectide sequence selected from the group consisling of SEQ ID NO: 9, 25, 41,
27, 73, 88,105, 121, 137, 153, 168, 185, 201, 217, 233, 248, 265, 281, 297, 313, 329, 345, 381,
377, 402, 418, 434, 45D, 466, 4B2, 498, 514, 530, 546, 562, 576, 584, 810, 626, 642, 6548, 674,
€90, 705, 722, 738, 754, 770, 786, 802, 818, 834, 850, 866 and 882, or & subsiantially similar
sequence having at least 95% homolegy thereof. In a preferred embodimant, the anlibody or
aniibody fragment comprises heavy chain CDR1, CDR2 and CDR3 engeded b a nucleic acid
sequence selecled from the group cansisting of SEQ 1D NO:430/432/434; 373/375/377;
T82/784/786; and 798/800/602.
[0024] In ore embodiment, the Invenlion features a human antibody or antibody fragmeant
comprising a light chain COR1 enceded by a nuclectide sequence selected from Lhe graup
censisling of SEG 1D NO:13, 29, 45, 61, 77, 93, 109, 125, 141, 157, 173, 189, 205, 221, 237,
253, 269, 285, 301, 317, 333, 349, 365, 381, 408, 422, 438, 454, 470, 485, 502, 518, 534, 550,
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566, 582, 598, 614, 630, 645, 662, 678, 694, 710, 726, 742, 758, 774, 790, 606, 822, 838, 854,
870 and 856, or a substantially simllar sequence having at least 95% homology thereof,
[0025) |r one embodiment, the invention features a human entibody or antibody fragment
comprising a light chain CDR2 encoded by a nucleotide sequance selecled from the group
consisting of SEQ D NO:15, 3%, 47, 63, 79, 95, 111, 127, 143, 159, 175, 191, 207, 223, 239,
256, 271, 267, 3049, 319, 335, 351, 367, 283, 408, 424, 440, 458, 472, 488, 504, 520, 536, 552,
568, 584, 600, 616, 632, 648, 664, 68D, 696, 712, 728, 744, 760. 776, 782, 5048, B24, 840, 856,
872, and 888, or a subsiantially similar sequence having at least B5% hemology thereof.
{0026] In one embodiment, the invention features a human anlibody or antibody fragment
comprising a light ¢hain CDR3 encoded by a nucleotide sequence selecled from the group
coneisting of SEQ ID NQ:17, 33, 49, 65, 81, 97, 113, 129, 145, 161, 177, 193, 209, 225, 291,
257, 273, 28D, 205, 321, 337, 353, 360, 305, 410, 428, 442, 458, 474, 480, 508, 522, 530, 554,
570, 5B6, 602, 618, 634, 650, 666, 682, 698, 714, 730, 746, 762, 778, 794, 810, B26, 842, 654,
874 and B20, ara substantially similar sequence having al leas! 95% homology thamof.
[0027] Incne emhodfmnt, the invention festures a human antibody or antibody fragment
compiising a light chain CDR1 encodad by a nudeclide saequence eslscted frem ihe graup
consisling of SEQ ID NOQ:13, 29, 45, 61, 77, 93, 109, 125, 141, 157, 173, 89, 205, 221, 237,
253, 26, 285, 301, 317, 333, 249, 365, 361, 406, 422, 438, 454, 470, 486, 502, 510, 534, 550,
566, 582, 598, 614, 630, 646, 662, 678, 694, 7i0, 726, 742, 758, 774, 790, 806, 822, 638, 8534,
870 and 886, or a subslanlially elmilar sequence having al least 95% homology thereof; a Oght
chaln CORZ encoded by a nuclectide sequence selected from the group consisling of SEQ 1D
NO: 15, 31, 47, 63, 79, BS, 111, 127, 143, 159, 175, 101, 207, 223, 239, 255, 271, 287, 303,
319, 335, 351, 367, 383, 408, 424, 440, 456, 472, 488, 504, 520, 536, 552, 568, 584, 600, 616,
632, 646, 864, 66D, 696, 712, 728, 744, 760, 776, 792, 808, B24, 840, B56, 872, and 884, or a
substantially similar sequence having at least 95% homology thereof; and a light chaln CDR3
enccded by a nudectide sequence selected from the greup consisting of SEQ 1D NO: 17, 33,
49, 65, 81, 97, 113, 129, 145, 161, 177, 193, 208, 225, 241, 257, 273, 289, 305, 321, 307, 353,
969, 385, 410, 426, 442, 458, 474, 490, 508, 522, 538, 554, 570, 566, 602, 610, 624, 650, 666,
6B2, GBS, 714, 730, 746, 762, 778, 704, 8§10, B26, B42, 858, B74 and 890, or a subslantially
similar sequence having at lzast 85% homoloegy thersof. In & preferred embodimen, 1he
antibody or antibody fragment comprises the light chain CDR1, CDR2 and CDRA encoded by 8
nuclele ackd sequance selested from the group consisting of SEQ ID NO:438/440/442,
381/383/365; 700/702/704; and BOG/S0B/B10.
{0028] [n a third aspecl, the Invention fealures an isolated antibody or anbibody fragment thal
specifically binds hDIM, comprising a CDR 1, 2 and 3 selected from the group consieting of (a} a
heavy chain CDR$ region comprising an amine acld sequence of the formula X' — X2 — X* ~ X -
X5~ X8 - X7 — X® (SEQ D NO:928), whereln X' is Gly; X? s Phe or Tyr; X° Is 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
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CDR2 region ¢omprising an amine acid sequence of the formula . X! — X2 3 = X* = X% - X6 — X7
- X° (SEQ ID NO:929), wherein X' is lle or Leu; X? is Trp or Ser; X3 is Tyr, Alz ar Gly; X!'s Asp,
Ser or Tyr; X° s Gly or Asp; X® ia Ser, Gly, Thr or Val; X7 is Asn ar Asp: and X® is Lys or Aig: (c}
a heavy chain CDR3 reafon comprislng an amine acid seguerice of the formula X' — X3 — X2 . x*
==X XX 10 XY T B XM _ X5 X" (SEQ ID NO:93D), wherein X' is
Ala or Ser; X7 is Arg or Lys; X7 is Asp or Tyr; X* is Ser, Gly or His; X® is Asp, Ala or Trp; X is
Asn, or Phe; X is Ty, Arg or Lys; X® is His or Ser; X°is Gly or Tp; X*is Tyr or Phe: X''is Glu
or Asp, X'2is Gly, His or Pro; X'is Tyr, Trp or absent; X*is Phe or absent XS is Asp or absent;
and X"is Pro or absenL
[0029] In a preferred embodiment, the antibody ¢r antibody fragment comprises heavy chain
CDR 1, 2 and 3 selecled from 1he group consisting of {a) a heavy chain COR1 regton
comnprising an amine acid sequence of the formula X" — X2 - X — X' - X° - x® — X" — X% (SEQ ID
NO:928), wherein X' is Gly; X2 is Phe; X ia Thr; X s Phe; X* is Ser or Asn: X% is Ser or Asn; X7
is Tyr or Phe; and X" s Gly or Ala; (b) 2 heavy chain CDR2 region cemprising an amino acid
sequenca of the formula X' — X% — 3% — X' — x* — X® — )7 — X* (SEQ 1D NO:929), wherein X is
lie or Lew; X% is Trp or Ser; X° is Tyr or Gly; X' is Asp or Ser; X® is Gly; X°is Ser, Thr or Val; X7
fa Asn or Asp; and X? is Lys or Arg; (€) a heavy chain CDR3 reglon comprising an amino acid
sequence of the formula X' — X2 — X0 X' — X )0 = X7 B P X0 )M X 1213 _ M _
X®= X" (SEQ ID NO:930), wherein X' is Ala or Ser; X¥ is Arg or 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; X™is Tyr or Trp; X" is Phe or absent; X'® is Asp or absent: and X'%is Pro or absent.
[0030] [n a further embodiment, the isclated antibody or antibody fragment further eomprises
(d) a light chain CDR1 region comprising an amino actd sequence of the formula X' — X2 — X*
X' = X5 = X° - X7 (SEQ 1D NO:931), wherein X' is Gin; X2 is Ser; X* is Val; X" is Arg, Seror Thry
X5 is Ser or Gly; X®is Ser or Tyr: and X7 is Tyr or absent: (e} a light chain CDR2 region
comprising an amina acid sequence of the formula X' - X* - X? (SEQ 1D NO:932), wharsin X! is
Gly or Asp; X2 is Ala or Thr; and X* is Ser; and (/) @ light chain CDR3 region cOmprising an
amine acid sequence of the formula X' — X2 = X — X* — ¥® — X% — x7 — X% — X* (SEQ ID NO:933),
wherein X'is GIn; X? is Gin or His; X* is Tyr, Arg or Ser; X* is Gly. Ser or Ala; X® is Ser, Asn or
Phe; X* is Trp or Ser; X7 Is Pro; X*is Trp, Pro or Arg; end X° is Thr.
[0031] In a preferred embodiment, 1he isolaled antibody or antibody fragment further comprises
{d} a light chaln CDR1 region comprising an amina acid sequence of (he formula X' — X2 - X7 —
X = X5 = X° = X7 (SEQ 1D NO:931), wherein X! is Gln; X? is Ser. X* is Val; X! is Arg or Ser; X°
is Ser; X is Ser or Tyr; and X7 is Tyr or absen(; (e) a light chain CDR2 region comprising an
amine ecid sequence of the formula X' — X* - X [SEQ ID NO:932), wherein X' is Gly or Asp: X3
is Ala or Thr; and X° is Ser; and (f} a light chain CDR3 region comprsing en aming acid
sequence of the formuta X' — X2 — X3 - X1 - X° — X5 - 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? |s Trp or Ser; X7
ri



is Pro; X*is Pro or Arg; and X* is Thr.
[0032] |n a fourth aspect, the invention fealures a fully human antibody or antibody fragment
which hinds hDIl4 with an |1Csg 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
imvantlon exhibite an 1Cx of aboul 500 pM arless.  In an even more prefamed embadiment, the
antibody of the invention axhibits an 1Cse of about 100 oM or less.
[0033] In one embodiment, the invention provides a fully human monaclonal antibody which
specifieally binds and inhibits human D4 and exhibits an |Cs, of less than or equal to about 150
pM. 100 ph4, 75 pM, or 50 pM, as measured by Notch-inducible luciferase bioassay wilh hDil4-
Fc. As shown in the experimental section below, the anti-hDll4 anlibodies of the inventfan do not
cross-react with closely relaled delia proleins, such as hDiH and hDII3.
[0034] In one embodiment, the invenlion provides an isolated hurnan antibody, or an antigen-
binding portion thereof, thal binde hDII4 with a Kp of less than about 500 pM, preferably less
ihan ebout 300 pM, even more preferably less than aboud 100 pM, less than abeul 50 phd, less
ihan ebout 10 pM, as delermined by surface plasmon resonance (BIACORE™), for example,
using dimeric hDIl4 {Table 2).
[0025] The inventlon encompasses anti-hDll4 antibodies having a modified glycosylation
patlemn. In some applicstions, modification lo remove undesirable glycosylation efles may be
useful, or an antibody lacking a fucose molety present on the cligosaccharide chain, for
example, 1o increase anlibedy dependent calluTar cytoloxcity {ADCC) function (see Shield et al.
{2002) JBC 277:26733). In olher applicaticns, medificalion of a galactosylation can be made in
arder to modify complement dependent cytotoxicity {CDG).
[0036] The invention includes anti-hDli4 anlibodies which bind specific epilopes of hDll4 and
are capable of blocking 1he biological aciivity of hDIl4. The extrace!lular domain of Dil4 is
composed of an N-lerminal domain, a Della/SemalefLag-2 (DSL) demain, and a tandem of eight
epidermal growlh factor (EGF)-like repeals. Generally, ihe EGF domains are recognized as
ccouring al aboud amino ecid residures 2168-251 {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 hD|[4
{SEQ ID NO:2).
[0037] Inone embodiment, a blocking antibody af tha iavenlion binda within amino acids
resldues 27 to 524 of SEQ 1D NO:2. In a mare spetific embediment, a blocking antibody of the
inveniion binds an epilope within the N-terminus-DSL domalns 27-217 of SEQ 1D RO:2; inan
even more spacific embodirment, the blocking antibody binds an epitope within about amino acid
rasidues 27-172 (N-terminal domain) or 173-217 (DSL domain). In another embodiment, a
blecking antbody of the invention binds the EGF-2 eptiope within aboid aming acids residues
252-2B2 of SEQ ID NO:2.
[0038] In a hifth aspect, the invention fealuras a composition comprising a recambinant human
g
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anfi-human Dil4 antibody and an acceptable carier. Furher included in the invention are
vecters and hosl cells comprising vectors which cantain nucleic acid molecules encoding the
human anti-hDIl4 anlibody of the invention, as well as methods of producting these noval
antibodies, comprieing growing a host call comprising nueleic acid encoding the antl-hDl4
anlibody of the invendlan or an anlih-ﬁdy Iregmenti, urder conditions permitting production of the
prolein and recovering the prolein so produced.
In a eixlh aspect, the Invention fealures methods lor inhibling hDIl4 activity using an enlibody,
or anligen-binding portion thereof, of the invantion. In one embodiment, the method comprises
cﬁ:ﬂacting hDIlq with the inetant anllbody or antigen-binding portlan thereaf, such that hDIl4 is
Inhibiled from hirding to Noteh recaptor, for example Nolch-1. In ancther embodiment, the
method comprises administering an anlibody or antibedy fragment of the invention,-to a human
eubject suffering from a dieorder which is ameliorated by inhibition of DIl4 aclivity. The disorder
trealed s a disease or condition which is improved, ameliorated, Inhibited or prevented by
removal, inhibition er reducifon of DIl4 activity, for example, psthological vaseularization
associaled wilh tumor angiegenesis and cancer, Immunadeficiency diseases, transplant
rejection, or inflammation; and neurodegenerative conditions, 8.g., assoclkaled wilh prion
disease. Tha invention alse provides for tha use of an antibody or antigen-binding fragment of
an anlibody, as described above, in {he manufacture of a medicament for use to aettenuale or
inhibit a Dlld-madiated disease or diserder in a human.
[0038] Other objects and advanlages will beceme apparent from a review of the ensuing
detailed deseription,

DETAILED DESCRIPTION
[0040] Before the presemt mathede are daseribed, it is to be understoed thal (his frvention is not
limited to particutar methods, end experimenlal conditions described, as sueh methods and
conditions may vary. It is also to be understood that the terminolegy used herein is for the
purpose of deacrlblng parlicular embediments only, and is not intended to be limifing, since the
scope of tha present invention will be Timied only by Lhe appended claims.
[0041] As usedin lhis specification and Ihe appended cleims, the singular forms "a", "an™, and
“the” include plural relerences unless the conlext clearly dictates clherwise, Thus for example,
a referenca to "a melhod” includes one or more melhods, andfor steps of the type described
herein andfer which will become apparent 1o those parsons skilled in the art upon reading this
disclosure.
[0042] Unless defined otherwise, all technical and ecientific lerms used herein have the same
meaning as commaonly underslood by one of ordinary sklll in the art to which this invention
belongs. Allhough any methods and materials similar or equivalent 10 those described hereln
can ba used in the practice or testing of the present invention, lhe prelered methods and
materials are now described.
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Definitians
[0043] "Delia-llke ligend 4°, “DIt4°, *hDIl4" are used interchangeably to refar to the protein
enceded by 1he nucleic acid sequence of SEQ ID NO:1 and Lhe prelein having the amine acid
sequance ol SEQ 1D NO:2.
[0D44] The lerm "antibady®, as used herein, is intended Lo refer to immunogiobulin malecules
Lcamprisad of four polypeptide chains, two heavy (H) chaing and two light {L) chains inler-
connaectad by disulfide bonds. Each heavy chain is comprised of 2 heavy chain variabie region
{abbraviated hareln as HCVR or VH} and a heavy chain constant region. The heavy chaln
constant region is comprised of three domaing, CH1, CH2 uid £H3A. Each light chain is
cornprised of a light chain variable region {abbrevialed herein as LCVR or V1) and a lighl chain
constant region. The light chain constanl region is comprised of one domain, CL. The VH and
VL regions can be further subdivided inlo reglone of hypervariability, termad complementary
determining regicns (CDR), inlersparsed with regions that are more conserved, termead
frarmework regions (FR). Each VH and VL is composad of three CDRs and four FRs, amanged
from amino-terminus lo carboxy-terminue in tha following order: FR1, CDR1, FR2, CDR2, FR3,
CDR3, FR4,
[0D45] The Lerm “high affinity” antibody refers e those anlibodies having a binding affinity o
hDII4 of at laast 10° M; preferably 10 M; even more preferably 107° M, as measured by surface
plasmon resonance, e.g., BIACORE™ or solution-affinfty ELISA. ‘
[0D46] By the term “slow off rale” or "Koff” is meant an antibody Lhat-dissocisles from hDilA wilh
a rate constant of 7 x 107 5" or less, preferably 1 x 107 5™ or less, as determined by surface
plasmon resonance, €.4.. BIACORE™,
[0G47] A “neutralizing” or "blacking" antlbody, is intended to refer to an antibody whoee binding
to DIM results in inhibition of Lhe biologlcal aclivity of DIl4. This inhibilion of the blological activity
of DIS can be assessed by measuring one or mare indicators of Dil4 biological aciivity. These
Indicalers of DIl4 biological activity can be assessed by one or more of several standard in vifro
or i viva assays known in the art {see examples belaw). Preferably, the ability of an antibody 1o
neulralize DIM activity is asseseed by Inhibition of Dll4 Binding 1e 2 Notch recepicr.
[0048] The iamn "anlgen-binding portion” of an anlibody {or simply "aniibedy portion® or
“antibody fragment"}, as used herein, rafers to one or more fragments of en antibody that relain
the ability to epecifically bind ta an antigen {e.g., hDII4), [ has been shown that the antigen-
binding function of an antibody can be perfarmed by fragments of a full-length a'nﬁhody.
Examples of binding Tragments encampassed wilbin the term “entigen-binding pordion” of an
aniibody include (i) a Fab fragment, a monovaleni fragment consisting of lhe VL, VH, CL and
GH1 domains; (i} a F{ab" fragmend, a bivalent fragment comgrising two Fab frapments linked
by a disuliide bridge at the hinge reglon; (i} @ Fd fragment cansisting of the VH and CH1
domains; (iv) @ Fv fragment consisting of the VL and VH domalns of a single arm of an anfibody,
{v) a dAb fragment {Ward et al. {1963) Nature 241:544-546), which consists of a VH domain;
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and (vi) an isofated CDR. Furlhermore, although the two domains of the Fv fragment, VL and
VH, ere coded for by separate genes, they can be joined, using recombinan! methods, by a
synthetic linker that enables them to be made as a gingle prolein chain in which the VL and vH
regions pair ta form monovaleni molecules (known as single chain Fv {scFv); see e.a., Bird et al,
(1BBB) Science 242:423-426; and Huslon &t al. {1988) Prac. Nall. Acad, Sa. USA 85.5875-
5883}, Such single chain antibodies are also intended to be encompassed within the ierm
"antigen-binding portion” of an antibody. Other forms of single chain antibodies, such as
disbodies are also encompaszsed. Dlabodies are bivalent, bispecific anlibodies in which VH and
VL domains are expressed on a single polypeptide chain, but wsing a linkar (hal is loo shor 1o
allow for paining betwaen tha two domains on the sama chain, thereby forging the domains to
pair with complementary domains of another ¢hain and ereating two antlgen binding sites {(see
8.g., Holliger et al. (1993} Proc. Natl. Acad Sci. USA 90-6444-6448; Poljak &l al. (1994)
Structure 2:1121-1123).
[0049] Still further, an antibody or antigen-binding porion therenf may be par of a larger -
immuncadhesion molecule, formead by covalent or honcovelent associalion of the antibedy or
aniibody porlion wilh one or more ather proteins or peplides. Examples of such
immunoadhesion molecules include use of the straptavidin core region te make a tatrameric
scFy molecule (Kipriyanov et al. (1895) Human Antibodies and Hybridemas 6:92-101) and use
of a cysteine residue, a marker peplide and a C-ferminal polyhietidine lag 1o make bivalent and
biolinylated s¢Fv molecules (Kipriyanov et al. (1994) Mol. Immunol. 31:1047-1058). Antibody
portions, such as Fab and F{ab'); fragments, ¢an be prepared from whole anfibodies using
conventional techniques, such as papzain or pepsin digesfon, respactively, af whole anlibodies.
Mareover, antibodies, antibody portiens and Immunoadhesion molkecules can be oblatned using
standard recombinanl DMA lechniguas, as described herein,
[#050] The term "human antibody”, ss used hereln, is inlended 1o include antibodies having
variable and conslani regions derived fram human germiine immunuglohulin sequences. The
human antibedies of the invention may include amino acid residues not encodsed by human
germline immunoglobulin sequences {e.g., miudations introduced by randam or site-specific
mutagenesis th vilro or by somealic muilation In viva}, lor example in the CORs and in padicular
CDR3. Howevar, the lerm "human antibody”, 25 used herein, is not intended o include
anlibodies in which CDR sequences derived frem the garmiine of anolher mammalien species,
such as a mouse, have been grafied onlo humen framework sequences.
{0051] The term “recombinant human antibody™, es used herein, is Itended 1o includs all
human antibodies that are prepared, expressed, created or isolated by recombinant means,
such es antibodies expressed using a recombinant expression vector transfecied into a host cell
{described further below), antibodies isolaled Irom a recombinant, combinsetarial human
anlibady library {described further balow), anlibedies iso'aled fram an animal (e.g., 2 mouse)
that is trensgenic for human immuneglobulin genes (see e.g., Taylor et al. {1292} Nucl. Acids

11


efiling
Pencil


Res, 20:6267-6295) or antibodies prepared, expressed, erealed or isolated by any other means
that involves splicing of human immunoglobulin gene sequences o other DNA sequancas.
Such recambinant human antibedies have variable and constant regions derived from human
germline immunoglobulin sequences, In certain embodiments, however, such recombinant
human antibodies are subjecied to in vifro mulagenasis {or, when an animal transgenic for
human Ig sequences is used, in vivo somallc mulagenesis) and thus the amino acid sequences
of the VH and VL regions of the recomblnant antibodies are sequences thal, while derived from
and refated 1o human germiine VH and VL eequeances, may not neturally exisl within the human
anlibedy germline repertolre /n vivo. ’
{0052] An “isolated anlibody™, &5 used herein, is inlended to refer ko an antibody Lhat is
substanfially free of olher anlibedies having different antigenic specificilies {e.g., an isclated
entibody |hal specifically binds hDIl4 = substantially free of antibodies that specifically bind
anligens olher than hDII4). An isolated entibody thal specifically binds hDIl4 may, howevar,
have cross-reactivity 1o ather antigans, such as hDll4 molecules from olher species. Momover,
an isolated antibody may be substantially free of other ¢elltlar material and/or chemicals.
[0053) The term “surface plasman resonance”, as used heredn, refers to en optical
phencmencn thet ellows for the analysis of real-ime blospecific intsractions by detection of
gltarstions in protein concentrations within a biosensor matrix, for exemple using the
BIACORE™ sysiem (Pharmacia Biosensor AB, Uppsafa, Sweden and Piscataway, N.J).
[0054] The term "Kp", as used herain, is infended to rgfer i the dissocialion censtant of a
parficular antibody-antgen Interaction. T
[M0S5] The lerm “epitope” includes any determinant, preferably a polypaptida detarminart,
capable of spacific binding to an immunoglobulin or T-cell recapior. In certsin embodiments,
epflape determinants include chemically active surface groupings of molecules such a2s amino
acids, sugar eide chaing, phosphoryl groups, or sulfonyl groups, and, in certain embodiments,
may have specific three-dimensional siruciural charactertstics, and/or specific charge
charscteristics. An epilope is a region of an anligen that is bound by an antibady. [n certaln
embodiments, an anfibody s said to specifically bind an antigen when it preferentially
recognizes its target antigen in a complex mixture of proteins andfor macromoleculss, In
preferred embodiments, an antibody & said lo epecifically bind an antigen when the equilibrurm
dissociaticn conslant & less lhan or equal to 10 M, more preferably when he equilibrium
dissociation conslant & less than or egual to 10°° M, and most preferably when the dissoclation
conslant is less Lhan or equal to 107° M.
[0D56] A protein ar polypeplida is "substantially pure,” "subsiantially homogeneous” ar
“substantlally purified” when at Isasi about 60 to 75% of 2 sample exhiblts e single species ol
polypeptide. The polypeplide or pralein may be monomeric or multimeric. A substanlially pure
polypaptide or protein will typically comprise about 50%, 60, 70%, 80% or B0% W/ of a prolein
sample, more usuzlly about $5%, and preferably will be over 99% pure. Protein purily or
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homogeneity may be indicaled by a number of means wall known in the 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 certain purposes,
higher resalution may be provided by using HPLC or other means well known in the arl for
purifigation,
[0057] The 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 idendity 1o a portion of an
aming acid sequence and Lhal has at least cne of the following properties: (1) specific binding to
hDIl4 under suitable binding conditions, ar (2) abiiity to block DIl4 binding to a Notch receplor.
Typically, polypeptide anzlogs or variants comprise a conservalive amino acld substiltion {or
Inseriion or deletion) with respeel (o the nalurally-occuming sequence. Analogs typleally are at
least 20 amino acids long, preferably at least 50, 60, 70, 80, 90, 100, 150 or 280 amino acids
long or longer, and can often be as long as a full-length naturally-accuring polypeptide.
[0058] Preferred amino acid substitulions are these which: (1) reduce susceptibility to
proleolysis, (2) reduce susceplibility to oxidalion, {3) alter binding sffinity for forming pretein
complexes, (4) alter binding affiniies, and {4) confer or madify other physicochemical or
lunctional properties of such analogs. Analogs can include various mutations of a sequenca
other than the naturally-oecuring peplide sequence. For example, single or muliple aming acid
substitulions {prefarably conservative amino acid subslitutions} may be made In the naturally-
oocurming sequence (preferably in the portion of ihe polypeptide outsids the dumain{s) forming
intermolecular contacts. A conservative amino acid substitution should not substanfially ehange
the structural characteristics of lhe parent sequence (e.g., a replacement amine acid should not
tend to break a helix that occurs in the parent sequence, or distupl ather types of secondary
structure thal characlerizes the parenl sequence). Exermples of art-recognized polypaplide
soecondary and terliary structures are described in Proteins, Structures and Moleculer Princlples
{Creighton 1984 W, H. Freeman and Company, New York; intreduction to Protein Structure
{(Branden & Tooza, eds., 1991, Garland Publishing, NY}; and Thomien el al. 1991 Nature
354:105. .
[0e59) Non-peplide analogs are cornmonly used in the pharmaceutical industry as drugs wih
properties analogous (o those of tha template peplide. These types of nen-peptide cempound
are lermed “pepllde mimelics® or "peptidemimetics” (see, for exampla, Fauchere (1986} J. Adv.
Drug Res. 13:29; and Evans et al. {1987) J. Med. Chem._ 30:1229. Systematic subslitution of
one or mera amino acds of a consensus sequence with a D-amino scid of the same type (2.9.,
D-lysine in place of L-lysing) may alsa be used to gengrate more stable peptides, In addilion,
constrained peplides comprising a consensus sequence or a substaniially ideniical consensus
sequence varialion may be generated by methods known in (ke arl (Rizo &t al. (1992) Ann. Rev,
Biochem. 61:387), for example, by adding internal cysisine residues capable of forming
intramolecular disulfids bridg&é which cyclize the peplide.
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[0060] The term "perceni seguence idenlity” in the conlaxt of nuelele achd sequances refers to
the residues in hwo sequences which are the same when aligned for maximum comespondence.
The length of sequence identity comparison ray be over a stretch of at least abeut nine
nutleotides ¢r more, usually at leasi aboul 18 nueleslides, mere usually at laast about 24
nucleotides, typically al (east aboud 26 nucleotides, more typically et least about 32 nuclectides,
and preferably at least about 36, 489 or more nuclectides. There are a number of different
algarithms known in the art which can be used to messure nuclzolide saquence identity. For
instance, palynucleotide sequences can be compared using FASTA, Gap or Bestfit, which are
programs in Wisconsin Package Version 10.0, Genelics Compuler Graup {GCG), Madison, Wis.
FASTA, which includes, e.g., the programs FASTAZ and FASTAAQ, provides alignments and
percent sequence identity of the regions of the best overdap between the query and search
sequences (Pearson (1850) Metheds Enzymel, 183:63-98 and (2000) Methods Mel. Biol.
132:185-219). Unless otherwise specilled, delault parameters lor a paricufar program or
algorithm are used. For instance, paercenl sequence |dertity babareen nueleic acld eequencas
can be delenmined using FASTA wilh s defaull parameters {a word size of 6 and lhe NOPAM
factor for ithe seoning matrix) or using Gap with ite default parametare ae provided in GCG
Varsion §.1.
[0061] A reference to a nuclelc acid eequence encompasses ils complement unless otharwise
specified. Thus, a refarence to a nucleic gcid molecuta having a particular sequance should be
urdersiood o encompass its complementary strand, with its complemenlary sequence.
Generally, the arl uses the lerms "percent sequence idenlty”, "percen! sequence similarity™ and
"percenl sequence hamolegy” inlerchangeably. In this applicalion, these {arms shall have the
same meaning wilh respecl lo nutleie acid sequences.
[0062] The ierm "subslandial similaridy™, or "subslaniial sequence simtlarity,” when refaming to a
nucleic acld or fragmenl thereof, indicates that, when oplimally aligned wilh appropriate
nuclectide insertlons or deletions with another nuclsic ecld {or its complementary strand), thera
is nuclzotide sequence identity in at least about 50%, creferably et least sbout 95%, and mara
prefarably at least about 96%, B7%, 2B% or 99% of ihe nucleolide bases, as measured by any
well-known elgorihm of sequence identity, such as FASTA, BLAST or Gap, as discussed
above.
[M&3 As applied to polypeptides, the term "substantial identity” or "substantially identical”
rneans thal twe peplide sequences, when optimally aligned. such as by the programs GAP or
BESTFIT using default gap weighis, share al least B0% sequence idenlity, preferably at least
40% or 95% sequence idenfity, even more preferably at leasi 98% or 99% sequence identity.
Preferably, residue positions which are not identical differ by conservative amino acid
substitullone. A “conservative amino acid subsitufion” i one In which an amine acid residue is
substifuted by ancther amino acid residue having a side chein {R group) with similar chemical
properties {e.g., charge or hydrophobicity). In general, a consarvative amino acid subsliulion
14



will not substantially change the functional propartias of a prolein, In cases where two or mora
amino acid sequances differ from each vlher by conservalive subslilutions, the percent
sequence identity or degree of simifarity may be adjusled upwards to camed for the
consenative nature of the substiution. Means for making Lhis adjustmen! are well-knawn to
those of skill in the ari. See, .g., Pearsen {1B84) Methods Mel. Biel. 24: 307-331. Examples of
groups of amina acids thal have side chains wilh similar chemical properties fnclude 1} aliphatic
side chains: glycine, alenine, valing, lsucine and lsolaucine; 2} aliphalic-hydroxyl side chains:
sefine and ihrecnine; 3) amide-containing side chains: asparagine and glulamine; 4) aromatic
side chains: phenylalaning, tyrosine. and tryptophan; 5) basic side chains: lysine, arglnine, and
histidine; and 6) sulfur-coniaining side chains are cysteine and methionine. Preferred
conservative amino acids substitution groups are: valine-leucine-isoleucine, phenylalznine-
tyrosine, lysine-arginine, alanine-valine, glulamate-aspartate, and asparagineglulamine.
Alternatively, a conservative replacement is eny change having & positive value in the PAM250
log-likelihood malrix disclosed in Gonne! et al, (1BB2) Science 256; 1443 45. A "moderately
conservalive® replacement is any change having a nonnegalive value in ithe PAM250 lag-
likelihood malrix. :

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

[00€5] The length of polypeplide sequences compared for homelogy will generally be al least
@boul 16 amine acid residues, usually at lsasi aboul 20 residues, more usually al leasi aboul 24
resldues, lypically al least about 28 residuss, and preferably mare than abowt 35 residuss.
When searching a dalabase cenlaining sequences from a {arge number of different organlame,
il is preferabla io compare amino add sequences.
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Preparation 6 Human Antibodies
[0066] Methods for generaling human antibodies Include, for exampla, VELOCIMMUNE®
(Regeneron Pharmaceuticals), XENOMOUSE™ technology {Abgenix}, the "minilocus®
approach, and phage display, The VELOCIMMUNE® technalogy {U.S. 6,596,541)
encompasses @ melhod of generating a high specificity fully human anibody to a select aniigan.
This lechnology involves generation of a transgenic mouse having e genome comprising human
heavy and lighl chain vanable reglens operably linked to endogenous mouse constant region
loci such that the mouse produces an antibody comprising a human variable region and a
mouse conslant region in response to antigenic slimulation. The DNA encoding the variable
regions of the haavy and lighl chains of 1he antibody are iselaled and operably linked to DNA
encoding Lha human heavy and ght chain constant relginns. The DMA s lhan expressed in a
ce!l capable of expressing the fully human arlibody. In specific ambodiment, the cell is a CHO
cell. '
[0067] The XENOMOUSE™ technology (Green el &l. (1994) Nature Genetics 7:13-21)
generales a mouse having both human variable and constant regrons from both the heavy chain
and kappa light chein loci. In an alemnalive appreach, others have ulilized a 'minilocus" )
approach in which an excgenous 1g lacus ie mimicked thraugh inclusion of individual genes from
tha Ig locus (see, for example, U.S. 5,545,807). The DNA enceding the variable regions can be
isolated with or wilhout being operably linked to the DNA encoding the human h&avy and light
chain conslani region.
[00&8] Olher methods of generating human antibodies, induding isalation from a buman donaor,
are known. See, for example, U.S. 6,767,637,
[0069] Aniibodies may be therapeutically useful in blocking e ligand-receptor inleraction or
inhibiting receptor compenent interaction, rather than by killing cells ihrough fixatlon of
complement end participation in CDG. The eonstant regicn of an antibody is important in the
ability of an antibady to fix complement and participate in CDC or direct eell killing through
antibody-dependent cellular cytoxicity (ADCC). Thus, the isolype of an antibody may be
selected on the basis of the desirability for the anlibody to fix complement.
[0070] Human immunoglobulins can exist In two forms thal are associaled with hinge
heterogeneity. In ona form, an immunoglebulin melacule 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 nel [Inked via imtar-heavy chain
disulfide bends and a meolecule of about 75-80 kDa is [armed composad of a single lighl and
heavy chaln. These forms have been difficull 1o separale, even afler affinity purificalion.
[0071] The frequency of appearancs of the second form in varous intasl 1 isotypes is due to,
but not limited te, structural differences associaled whh tha hinge region isotype of the anlibady.
In fact, a single amino acid substitulion In the hinga region of {the human 194 hinge can
significanty reduce the appearance of the second form {Angal &l al. 1983 Molecutar
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Immunolagy 30:105) to levels typically observed using a human 1gG1 hinge. The instant
invention encompasses anfibodies having one or mere mutations in the hinge, CH2 or CH3
regioh which may be desirable, for example, in production to improve the yisld, or modulate
effector functions. :
[0072] Antibodies of tha invenlion are preferably prapared with the vse of VELOCIMMUNE®
technolagy. A iransgenic mouse in which the endogenous immunoglobulin heavy and light
chain variable regions are replaced with the corresgonding human variable regions is
challenged wilh the antigen of inlarest, and lymphatic cells {such as B-cells) recoverad from the
mice that exprass antibodies. The lymphalie cells may be fused with a myeloid-type cell line 1o
prepare immorlal hybridoma cell lines, and such hybridoma cell lInes are sereened and selected
to identify hybridoma cell lines that produce anlibodies specific fo the antigen ol interest. DNA
encoding the variable regions of the heavy chain and light chain may be Solated and linked 1o
desirable isolypic constart regions of the heavy chzin and light chaln. Such an antibody protein
may be produced in a cell, such s a CHO cell.  Allematively, DNA encoding the antigen-
speciic chimeric anribodies may be isolated direclly from anligen-specific lymphocytes. In
various embodiments, Lhe transgenic mouse comprises 12 functional human variable heavy
chain ganes and 11 funclional human variable kappa light chain genes; 25 to 30 human vanable
heavy chain gencs and from 18 o 20 human variable kappa light chaln genes; 43 to 48 human
variable keavy chain genes and 20 to 22 human verable kappa light ehain genes; or ebout B0
human variable heavy chain genes and about 40 human variable kappa lighl chain genes.
[0073] Ingeneral, the antibodies of the instanl invention possess very high affiniffes; typically
possessing Kp of fram about 10° threugh about 10™"* M, when measured by binding 1o antigen
either immobilized on solid phese orin solulion phase. The mouse conetanl regions are
replaced with desired human conetant regions {1 generale the fully human antibodies of the
invention, for example wiki-type or medified 19G1 or 19G4 (for example, SEQ 1D NC:P50, 851, ar
952). Whils the conslant region selected may vary according to specific uss, high atfinity
antigen-binding and target specificity characterisiies reside in the variable region.
[0074] Cancer, infeclious diseazes, autoimmunity, immunedeficiency, transplanis,
inflammation, injury and degenerative condilions can be treated by modulation of ihe immuneg
system. [n cases of disease due to ineppropriate funclion or hyperactivity of the Immune
syslem, such as attoimmuniy 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 of negaiive signals on immune call populations critical to the
disease process, such ae T, B ar NK cells, neutrophils, macrophages, anligen presenting cells,
mast celis or olhar cell types. Overaclivity can alse be inhibited through eliminalion of various
immmune cell populations by stimulalion of apoplosis, 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. Inetficient or reducad immune
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function can cause or exacerbale disorders such as cancer, infeclious disease, and other
immunodeficlencies. Hypoactivity of the immune eyslem can be improved through aclivation of
immune cells by stimulalion of poshive signals by crosslinking or agonistic anfibodies or
blockada of negative signals. Immune cell populations can be Increasad by stimulation af
development of sorme or all immupe call lineages, prevention of epeptesis, or eliminalion of
inhibitory signals. In a specific application, the entibadies of the invenlion are useful for
preatment, inhibition or amelioration of a condition or disease such as, for example, cancer,
immunodeficiency, transplanl rejeciion, or inflammation.

Epitopa Mapping and Relaled Technologles
00751 To screen for anlibodies which bind to a pasticular epitope (e.g., lhose which block
. binding of IgE lo its high afinity receptor), & routine cross-blocking assay such as that descibed
in Harlow and Lana {1930} supra can be pedormed. Other methods include slaning scanning
mulants, peplide blols (Reineke (2004) Methods Mol Binl 248:443-63), or peptide cleavage
enalysis, In addHion, methods such as epitope excision, epitope exiraction and chemical
medification of antigens can be employed (Tomer (2000) Protein Science 9: 467-496}.
[0078] The term "spitope” mfers to a sile on an anligen 1o which B andfer T cells respond. B-
c=li epitopes can be formed bath from eonliguous amlino acids or nonconliguaus aming acids
juxtaposed by tertiary folding of @ proteln. Egpitopes femed fram conliguous amino actds are
typically retained on exposure to denaturing sclvents, whereas epitopes formed by tartiary
falding are typically lost on reiatment with denaturing solvents, An epilope typically includes at
keast 3, and more usually, at least 5 or 8-10 amino acids in a unique spalial conformation.
[0077] Modiication-Asststed Profiling {MAP), also known as Antigen Structure-based Antibody
Profiling (ASAF) is a method that categerizes large numbers of moneoclonal antibodies {mAbs)
direcied against the same antigen accarding to lhe simtariiies of tha binding profile of each
antibody to chemically or enzymatically modified anligen surfaces (U.S, paleni Publication No.
2004/0109920). Each category may reflecl a unique epitopa either dislinctly different from or
partlally evedapping with epitope represenied by anothar category. This technology allows
rapld fitering of genatically identical anlibadies, such that characterization can be focused on
genetically distinct antibodies. When applied to hybridome screening, MAP may facilitate
identification of rare hybridoma clones thal produce mAbs heving the desired characteristics.
MAP may be usad lo sort the hDIl4 antibodies of the invention inte groups of anlibedies binding
different epitopes. )
[0078] Agenls useful for aering tha structure of Llhe immoebilized antigen are enzymes, such as,
for example proteolytic enzymes, for example, trypsin, endoproieinase Glu-C, endoprolainase
Asp-N, chymolrypsin, etc. Agents useful for altering the structure of the immekilized antigen
may also be chamical agents, such as, succinimldyl esters and their derivalives, plimary amine-
containing compounds, hydrazines and carbohydrazines, free amino acids, elc.
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_[0679] The antigen _protein may_be immobilized on_either blosensor chip surfaces or polystyrene
beads. The latter can be processead with, for exampls, an assay such as multiplex LUMINEX ™
deleclion assay (Luminex Corp., Austin, TA}. Because of ihe capacity of LUMINEX™ 1o handle
muilplex apaltysis with up to 100 differenl types of beads, LUMINEX™ provides almost unlimilzd
antigen surfaces with various modificatiens, resulting in improved resclution in anlibody epitope
profiling over a biosansor assay,

Therapeulic Administration and Formulations
[0080] The administration of therapeutic entities in accordance with the invention will be
administered wilh suilable carrers, excipients, and olher agents thzl are incorporated into
formulations to provide improved transfer, delivery, tolerance, and the like. A mullitude of
appropriale formulaticns can be found in the formulary known to all pharmaceudical chemists:
Remington's Pharmaceulical Sciencee {15th ed, Mack Publishing Company, Easlon, BA),
These formulations include, for example, powders, pestes, oiniments, jellies, waxes, oilg, lipids,
lipid (calienic or anianic) containing vesicles (such as LIPOFECTIN™), DNA conjugates,
anhydrous absorplion pastes, oiHin-water and waler-in-oil emulsions, emulsions carbowax
(polyethylene glycols of various molecular weights), semi-zolld gels, and semi-solid midures
containing carbowax. Any of the foregoing mixiures may be appropriate in freatments and
therapies in accordance with the present invention, pravided 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 gt al. "Compendium of excipiants
for parenteral formulations® PDA (1888} J Pharm Sei Technal. 52:238-311 and the difations
therein for additional infermation related to exdpients and carriers well known 1o pharmacetical
chemisls.

EXAMPLES
Example 1. Generatlon of Human Antibodles to Human DII4.
{0081] Mize 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 |g 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 C'Hagan 2000 Vaccine Adjuvanl, by Human Press, Totawa,
NJ). The antibody immune response Is monilored by standard anfigen specific immunoassay.
When a desired Immune response is achieved, anlibody-expressing B cells were harvesled and
fused with mouse myeloma calls to preserva their viabifity, forming hybridoma cell lines, Such
hybridoma cell lines are s:reened and selected fo identify cell lines thet produca anhgemspemﬁ:
entibedies using assays as described below.
[0082] Altemnatively, anﬂgen—speuﬁc hybridema cells may be isolated by flow cytometry.
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Briefly, afier Tusion to myeloma cells, pooled hybridoma cells were grown for 10 days in HAT
medium. The cells were then harvested and stained with biotin-Tabetad Dil4 at 2 mg/ml for ane
hour, fallowed by addition of phycoenylhrin-streptavidin. The flucrescence-labeled celis wera
sorled by flow cytometry (single cell per well into 96 well plales containing hybridoma growlh
medium), cullured for B-10 days, and conditicned media screened for the presence of
functionally desirable moneoclonal antibodies, as described below.

[0083] Anti-hDll4 anlibodies generated via direct isolation of splenocytes. Antigen-specific
anthodies may alst be isolated directly from antigen-imrmunized B calls withou! fuslon to
myeloma cells, as described in U.S. Patent Publication 2007/0280945A1, Slable recombinant
anlibady-expressing GHO cell lines were eslablished from the iscleted proper recombinants.

Example 2. Anligen Binding Affinkty Detervninalion.

[0084] Equilibrium dissociation constants {Kp values) for enligen binding 1o 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 1gG palycional antibody surface created through direct chemical coupling to @
BIACORE™ chip to form a caplured antibody suface. Varying concentrations of manomeric
hD4 or dimeric hOll4-hFc were injecied aver the captured antibody surfaces, and antigen-
antibody binding and dissociation monitored in real iime. Kinetlc anafysis was performed to
calculate Kp, dissociatlon rate constants, and hail-Tfe of antigen/antibody complex dissocietion
(Table 1). A simifar method was spplied 1o measure single B cell-derived monoclonal entibodies
madified 1p contain @ human 19G constant dorain. Antibodies were presentad by goat enti-hFc
palycional antibody reagent {Jackson Immuno Research Lab} immabilized on BIACORE™ chip,
and exposed to either dimeric DIM-mFc or monomeric Dll4 proleln (Table 2).

[0025] Antibody-sniigen binding affinity may also be assessed using an ELISA based sofution
compelticn assay. Briefly, on a 96-well microliter plaiz, anlibediee (purified proteins or in
conditioned medivm) were premixed with serial dilutions of antigen protein (monomeric ar
dimeric) rmanging from 0 to 10 pg/m! wilh a eonstanl concentration of anlibody. Aftera 2 hr
incubation of antigen with antibody, the solulions wers transferred Lo a microlfer plale precoaled
with antigen for measurement of free anlibody (MAXISORB™, VWR, Wast Chester, PA). The
plale was coated with 1 pg/m! hDI4-hFe 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 Ihe plate-bound antibodies were detacled with an HRP~conjugated
goat ant-mouse g5 polycional antibody reagent (Jackson Immuno Laboralory) and developed
using colorimetric substrales (OPTEIA™,; BD Biosciences Pharmingen, San Diego, CA). The
enzymalic reaction was stopped with 1 M phosphorde acid, oplical absorptionz at 450 nm were
racorded and ihe data were analyzed uv=lng a sigmoidal dose-response model and an |G

values were reporied {Table 1}.
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-TABLE 1

Antibody Kp DII4 {nM}’ Ko DIl4-Fc {nM} G DIM-Fe (nM)
1386 279 0.188 0.06
15E1D 0.55 0.023 0.56
22G12 1.29 0.076 0.03
24C8 0.52 0047 001
VAV 2H4-19 151 0.611 0.10
VAV AH10-9 13.70 0.662 VED)
VAV 7B9-8 0.88 0.021 027
VAW 10E4-0 B89.0D 0.468 0.06
VAW 10G11-2 31.30 1.430 1.66
VAW 1C5-1 45.60 0.082 0.25
VAW 1624 83.80 0.035 040
VAW 1H22 67.00 0.748 .30
VAW 2H3-2 0.30 0.150 026
VAW 3A7-2 164 0.162 0.0z
VAW 3A5-5 NA 2510 16.00
VAW 3F1Z2-8 8.12 - 0.648 0.07
VAW 6B5-12 0.60 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 BA10-14 141 0.648 0.08
VAW 8G1-12 B.09 B.30D 8.60
VAW SB71-2 62.2C 0.048 0.00
VAW 9F12.6 16.00 1.350 0.02
VAW SG10-1 56.10 0.555 010
TABLE 2
Antlbody Kz DIl4 {nM) Ko DIl4-Fe {nM}
314266-06F12-57 217 0.075
318516-01A04-D5 0.237 0.244
318518-01A10-D8 0.390 0.016
318518-01B08-C3 0.633 0.180
318516-D1B11-D4 0.382 0.088
318518-01E07-H2 0.165 0236
318518-01G04-F3 0.501 0.107
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[ 318518-01G05-B5 1.06 0195
318518-02A07-83 0.208 0.148
316516-02B06-E2 215 0.193
318518-02B0B-F7 NfA NiA
318518-02C04-D1 0478 0.331
J31B518-02F05-D10 1.28 0.035
31851B-02503-F2 1.3 0.042
318516-02G04 B11 0.613 0.048
318518-02G08-F11 N/A N/A
318518-03A03-B2 0.136 0124
318518-03C10-F2 1.18 131
318518-03004-65 0.904 0.136
HBS18-030D07-G11 74 0163
318516-03F04-A6 0.501 0.068
318518-03F06-A3 0.556 0.037

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

Example 3. Inhibitlon of DIl4 and Notch Interaction

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

TABLE 3
Antibody ICep (M)
VAV 2H4-19 0.01
VAW 3A7-2 0.7
VAW 8G10-1 6.019
VAVY 10E4-9 D.032
VAW BAT0-11 0.04
VAW SF135 0.058
VAW 3F12-B 0.066
VAW TGo-1 0.086
VAW 1624 0.11
VAW 6062 0.118
WAV 7054 0.123
VAW 1H2-2 0154
VAW 3H32 0168
VAW 665-12 _ 0.255
VAW EG12-10 0.257
VAW 7C10-11 0.273
VAV 4H10-9 C.599
VAW 10G112 0.931
VAW 350 5 - 3.8
VAW G112 10.7
VAW G112 0.065
15E10* 0.04
22G12 0.10
13B6 ) 6.1
34C8 0.037
314266-06F12-87 0.07
318516-01A04-D5 a1
318516-01A10-D8 0.05
3B518-01R08-C3 0.03
318516-01611-D4 0.03
318518-01ED7-H2 1.17
318518 01G04F3 G.02
J18518-01305-B5 1.08
318516-02A07-63 0.03

23


efiling
Pencil


318518-02806-E2 0.09
316516-02B06-F7 A [
IF18518-02C04-D1 0.60
318516-02F05-D10 0.16
318518-02G03-F2 0.07
318518-02G04-B11 108
316518-02G0B F11 N/A
318518-03A03-B2 0.57
318518-03C10-F2 D12
31851B-03004-B5 0.04
HESI803007-G11 0.45
3185158-03FC4-AE 0.01
318518-D3F06-A3 002
316518-03H03-F3 017
J18518-14A06-E7 0.04
318518-14A07-C4 0.02
318578-14D08-G1 0.14
318518-14H0B-A2 D0.25
318516-THDB-E9 0.03

[0087] The ability of selecled punlied anti-hDIM antibodies ta block DIM binding lo Nolch wae
alza evalualed wilh the ELISA-based immunoassay described above, modified by replacing 25
pM of biotin-Dil4-hFe with 30 pM of biotin-Dl4-hFe, and reducing antibody-arligen incubation
duration from 2 hrs 1o 1 hr. For convenience, antibody 318518-01A10-DB was renamed
*REGNZB1™ {HCVRACVR SEQ ID NOs:429/437 and higG1 SEQ D NCI-'.QEU']. Derived
anlibodies tested included REGN421 {HCVR/LCVR SEGQ |D NO:901/803, higG1i SEQ I
NOD:950): and REGN422 (HCVR/LCVR SEQ |ID NO:901/203, with modified higG4 SEQ 1D
NO:952). Results arg shown in Table 4,

TABLE 4
Antlbody [Csa {NBL)
REGN?81 0.042
REGN421 0.045
REGN422 0.039

[00B8] Ability of antibody 1o neutralize DI mediated eellular function was alsa lested in vitro
using DIK expressing human umbilical vein endothslial cells (HUVEC). Inhibltion of Notch
mediated hHes1 and EphB2 gene expression in HUVEC wilh the derived anfibodies was
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mn_nitalréd as follows: low passage HUVEC were cultured in MCDB-131 media {(Vec
Technologies}. One day prior to analysis, HUVEC cells were seeded al a density of 2 x 10°
cells/well in 24-well plates in 1 mi total media volums. The test antibedy or other inhibitor was
added direcily to the individus| sample wells in tiplicate followed by S-hour eulture at 37°C. At
the end of the culiure period, media was removed and total RNA wes isolated using QLAZOL™
and the RNEASY™ lipid tissue kit (Qiagen). mRNA level quanification was performed by tha
use of PCR and the flucroganic 5' nuclease assay (TAQMAN® assay, Appied Biosyslems). For
each sample, cDNA was synthesized from 1-2 mg of 1n;lal RNA, cDMA generaled from an
equivalen! amount of starting RNA {typically 25 ng} was lpaded in triplicate-on ABI PRISM™
oplical reaction plates. For each RNA sample a "no RT" control was also run in which no
reverse franscriplase was added to allow for subtraclion af any polential genomic DNA
confributions to the signal. 2x Mastermix {TAQGMAN® 2x PCR Mastermix; ABI) was added o
each reaclion 10 a final concentration of 1x. AddRionally, TAGMANS probe and primers for {he
gene of interest were added to each reaclion. Each primer-was used at a final concantration of
900 nM and the probe was added at a final concentration of 200 nM, Human genomic DNA was
used a5 a standard. The aszays were performed under stendard TAQMAN® conditions on a
ABI 7900HT insirument. Levels of Hest and EphrinB2 were measured and normalized to an
endogenous control gens {:yg_lnphilin} {Table 5). Probes and pimers: human Hes1 probe {SEQ
ID NC:387); Oligas: hHes1-869F (SEQ 1D NO:388); hHes1-940R (SEQ D NO:388), human
ephrinB2 probe: hEphB2-773T (SEQ 1D NC:290); Oligos: REphB2-752F {SEQ 1D NQ:391)
hEphB2-B812R {SEQ ID NC:392); human cyclophilin: prahe: hCyclophilin-343T (SEQ 1D
NC:393), Oliges: hCyclophilin-323F (SEQ ID NO:394); hCyclophilin-389R {SEQ ID NO:305).

TABLE 5

Antibody EphrinB2 Expression IC (nM) Hes1 Expression |C; (nM)
22312 0.379 0.381
1SE10 255 4.49
VAW 34A7-2 0.409 ) 0533
314266-06F12-B7 0.23% 0.405
318518-01A10-D8 D.305 0.329
318518-01G04-F3 D.088 0.172
218516-01HOB-ED o413 0548
3718518-02A07-B3 0.358 0.12a
318518-03F04-AG 0.158 D.115
. Fieb18-03F05-A3 0.304 0692
218516-014A07-C4 0.175 0312
318518-014D0B-G1 0.51a 0.568
hDl-hFe 0.843 0.974
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[0D89) HUVEC Praliferation Assay. The ability of antibody 1o block Dil4 medialed grnwlll'l
inhibiion of Human umbilical vein endothelial cells (HUVEC) calls 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 gvemight (0.2 po/mil; 0.5 ml PBSAwell), 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 following addition of cells anti-hDIM antibodies were added in 0.5 m] totel volume
over a range of congenirations to generate an inhibition curve, Cells were grown for 96-hours at
a7°C. Cell number was guantiteted using the CCK-8 reagent (Dojindo). All assays ware un in
iplicate. (Table 6, NB, not blocking).

TABLE &
Antibody ICx (M)

15E10 0.284
VAWAB11-2 1.868

VAWADE-12 NB

1385 5

VAW2ZH4-19 NB
VAWIAT-2 0198
VAWEBA10-14 0214
22612 - 0.884
318518-06F12-87 2 067
318518-01A10-D8 0.095
318518-01G04-F3 0.106
318518-01HO8-E9 0.188
J1851B-02A07-B3 0200
318518-03F04-A56 0.184
31B518-03FDG-A32 £.188
318518-014A07-C4 0.159
318518-014D0R-G1 a.165

[0080] Noich-Inducible Ludierase Assay. A bioassay was developed to delermine the ability of
selecled purified antlbodies 1o neutralize DI4-medialed cellular function it viim using an
enginzered HEK293 coll line {ATCC) thal conslitutively expresses human Noich 1 and contains
a Notch-responsive promoler driving lucierase. Inhibition of Notch-inducible ludferase aclivily
was datermined es follows: 1 day prior 1o assay, eech well of an opagque 95 well lissus culture
plate was coated with 700 pl of sither 1 nM or 1.5 nM hDIll4-hFc in PBS ovemight al 4°C. Cells
were seeded onto the coated plates al 2 x10° cells/iwe!l in madia. Purifted antibedy protein, in
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serial dilutions starling from 2 nM in cell media, was incubated with the cells at 37°C for 24 hrs.
Luciferase activity was delerminad by adding an equal well volume of STEADY-GLO® Substrale

{Promega} {Table 7).

TABLE 7
Antibody [Cs (pM)
1 nM hDIl4-hFc 1.5 nM hDIll4-hFc
REGN281 S0.5 78.7
REGN421 544 87.3
REGN422 aa2 131.1

Example 4. Inhibitian of Notch1 Cleavage

{0091] The ability of selected anti-hDI!4 anlibedies to inhibit Notch1 cleavage was tested by
examinafion of lolal cleaved Notchi protein by SD5-PageWestern bletling, Low passage
HUVEC cells were cultured as described above. One day prior to anslysis 6-well plates were
coaled with hDll4-hFc in PBS st 4*C overnighl (0.2 pg/ml; 1.0 ml PBS/well). Plates were
washed 1x with PBS and HUVEC cells were seeded at 7.5 x10° cellsfiwell in 2.0 ml total media
velume. Immediately following cell séeding, antl-hDil4 anlibody was added to each well at 10nM
final concentralion. Cells were grown for 24 hours at 37°C Fallowing which whole cell exdracts
were prepared and analyzed by SDS-PAGE. Levels of cleaved Nofch1 were determined using
an anfi-cleaved Noteh1 (Val1744) antibody (Cell Signaling} and standard weslem bloting
techniques. The ant-hDIi¢ andibodies were able to entirely black Lhe Notch1 cleavage induced
by plale coated hDll4-hFe [dala not shown),

Example 5. ADCC and CDC Assays

[0092] Antibody-dependent call-mediated cyloloxicity {ADCC) indused by two iest antibodies
(REGN421, REGN422) was assessed using a panal of eight larget cell lines with varying hDIl4
expression levels. The eight targel cell lines were {1) HUVECS; (2) HUVECS stimulated with 10
nM VEGF for 24 hours; (3) Colo205; (4) engineered C6 rat glloma cells expressing eGFP; (5)
enginesred CG rat glioma cells expressing hDIl4, (6) enginaered HT1080 calls expressing
eGFP; (7} engineered HT 1080 cells exprez=ing hDIK; and {8) HT29. Human DIl4 or eGFF was
integrated into the C6 cell ar HT108G genoma through retroviral transfection. Briefly, cells fram
each larget cell line (10,000 celis/well in 50 pl) were first mixed wilh an equal volume of serially
diluled REGN421 ar REGN422, resulting in a final anlibedy concentration ranging from 0,169
pM to 10 nM, and incubated for 10 min at room lemparature in a 96-well plate format {cenirol =
wells wilhoul antibody). Separately, human peripheral blood mononuclear cells {PBMGCs,
effector cells) were prepared following a conventional Fieoll-Hypaque gradient centrifugation
enrichment procedure. Approximately 300,000 PBMCs were added lo each mixture of antibody

and targel cells ta give a linal ralio of effector to larget cells of approximately 30:1. The 95-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 lactale dehydrogenase (LDH} aclivity using the
CYTOTOX 95° Non-Radioaclive Cylotexicly Assay system (Promega). Resulls arg shown in
Table 8. REGN4214nduced dose depandent cell lysia was only observad in €6 cells expressing
hDIl4 (co!. 5). which exhibiled the highest hDIl4 expression among all cell lines {as determined
By immunoprecipilation/Weastem 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 seven targe! cell lines. REGN422 did not induce cell lysts in any of the larget cell

lines.
TABLE B
Ab ’ . % Maximum Cytotoxicity
) 2 3 4 3 3 7 T @
REGN421 0 b 0 o 20-60
REGN422 o 0 0 0 0 0 0 o

[0093] Complement-depandent cylatoxicity (CDC) induced by REGN421 was assessed using
the =zame panel of ¢cells Mhes descﬁb&& above. Briefly, cells from each of the {argel cell lines
{50,000 cellsfweli in 50 pl) were first mixed wilh an equal volume of serally diluted REGN421,
resulting in a final antibody concentralion ranging from 0.163 pM to 10 nM, and incubated for 10
min at room lemperature in a 96-well plate farmat. Nermal human sarum, with complament
componenis (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-BILUE® reagent {Prormega) (controls = wells without antibody and wells
with antibody but ne serum). The plates were incubsled overnight and cell survival (CDC levels)
assayed. As a positive control, Daudi cells were lreated with rituximab. REGN421 exhibited no
CDC loward any of the terget cell lines tested (data nol shown).

Example 6. Epitope Mapplng and Speclficity

[0094] In order to determine epilope binding specificity, a series of seven chirmeric DI proleins
wera genereted in which specific human Dil4 domains were subsiituled Into 8 mouse (w) (")
protein as follows: #1 contained the human N-lerminal and DSL domains (827-Q216); #2
conlsined human M-lerminal, DSE and EGF-1 domains ($27-N252); #3 contained human M-
terminel, DSL, EGF-1 and EGF-2 domains {S27-0283); #4 conlained human N-{erminal, D31,
EGF-1, EGF-2, EGF-3, EGF-4 and EGF-5; #5 contained hurnan N-tarmina] damain {S27T-R172),
#6 caontained human DSL domain (V173-0218); and #7 conlainad human EGF-2 domain (E252-
D262). The chimeric proteins were fusad to a mouse lgG2a-Fc fragment and expressed in
CHO-K1 call. The condilioned media were harvested and protein expression confirmed by

western blol.
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[0085] Binding specificity of tesi anlibodies 1o hDit4, mDIl, and chimeric proteins #1, #2, #3,
and #4 were tesled as follows: purified anlibodies 22512, VAWSA7-2, and 15E10 were amine
caupled between S000- 6000 RU on CM5 chip.  Conditioned media from CHO K1 cells
containing the chimeric DIK prateins, hDild-mFe, and mDll4-mFe were injected ezquentially
followed by surface regeneration over antibody-coupled surfaces. A blank antine coupled
flowcell surface was used as a contro! for nonspeciic binding of the eondilioned media, Results
are summarized in Table 8, 22G12 bound an epilope between $27-0218 of hDIl4; VAW3AT-2
bound an epilope between 0283-E400 hDIM; and 15E10 bound an epitope between E252-[1282
of hDil4.

TABLE 9
Anmlibody hDid-mFc | mDIl4-mFc Chimeric Proteins
#2 #3 #4
22G32 + - + + + +
VAWAAT-2 + - - - . +
15E10 + - - - T +

[0026] Binding speciicity of purified test mAb te hDIl4, mDil4 and the chimeric proteins
(described above) was determined (REGNZ79 = 314266-6F12-B7; REGN287= 318518-1G04-
F3; REGN28B= 318513{] HOB-ES; REGNZBD=31H§1H-2AD?—B3; REGN3I06= 31B518-3F05-A3}.
Briefly, each DI'4 protein was caplured (70-130 RU) on goat anti-mouse lgG antibody surfaces,
followed by injection of test mAb at a concentration of 100 pgiml. An antibody ihat baund mDIl4-
mFc was reed as a positive confrol (positive conlrol= 6C10). The results (Table 10} show that
REGN273 bound an epltope betwsen $27-0218 of hDI4; REGN287 bound between (283-
E400 of hDIM; REGN289, REGN290 and REGN30S bound between 527-E400 of hDiid.

TABLE 10

Antibody | hBll4-mFe | mbDlld-mFc Chimeric human-mause DIl4 Fuslon Protelna
#1 B2 #3 # #6 s | #7
REGN273 + - + + + + + - -
REGN287 + - - - - + - - -
REGN289 * - + + + + - + |-
REGNZ90 + - + + + + - + -
REGN306 + - + + + + - + -
Contral + + + + + + + + +

(0087] Further epilope binding specilicity determinalions were conducled as described above
with ihe following purified lesi antibodles; REGN2681=318518-1410-D8: REGN305=318518-
3F04-AG, REGN309=31B518-14A07-C4; REGN310=318518-14D08-G1; REGN421, and
REGN422. Briefly, each of the DIM proteins was caplured (240-470 RU) on goat anli-mouse
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IgG anillbody surfaces, followed by injection of lest antibody at a concenlration of 100 ug/ml
{Takla 11).

TABLE 11

Antibady | hDIll&mFe | mDll4-mFe Chlmeric human-mouse Dil4 Fusion Proleins

® #2 #3 #4 #5 #b #7
REGNZB1 + - + + + -+ + * -

[ REGN3DS + - - - - T : - -

REGN304 + - + + + - + + -
REGMN310 + - - - + + - + +
REGN421 + - + + + + + + -
REGNA22 + - + + + + + + -

[0100] Westemn blat enalysis. Binding specificily of selected antibodies to chimeric, mouse and
human Dil4 was determined by Westem blat. Briefly, hDIl4-mFc (200 ng per tane), mDil4-mFc
{200 ng per lang), and chimeric proteins #1 - #7 (approximate 150 ng per Iéne} weare subjecled
to elecirophoresis on duplicale SDS-PAGE gels using non-reducing sample buffer. Each ge!
was then Iransferred 1o @ PVDF membrane. Blois were firsl exposed to REGN421 at 0.2 pgimt
and then 1o HRP-conjugated anli-higG entibody (Pierce}. Centrol blots were exposed 1o HRP-
conrjugaled ant-mFc antibady (Pierce). Results: REGN421 recognized hDll4-mFc and chimeric
prolsins cortaining the human N-terminal domain ({#5), @ human DSL domain (#6), or bolh #1,
22, #3, and #4). REGN421 did not recegnize a chimeric prolein containing a human EGF-2
domain {#7). .

[0101] Prolease digestion analyse. Binding befween REGN281 and hDll4 was further
assessed Dy protective protease digestion and liquid chromatography/mass spectromelry
{LC/MS) using an HPLC1100 {Agilent) and LCQ Classical lon Trap Mass Spectromater
{Thermo}. Briefiy, a mixture of hDIM and REGN281, in a malar retio of 1:5, or hOi4 alone, was
incubialed with protease avemnight al either 25°C (for GluC prolease) or 37°C (for trypsin). Each
of the resulling proteolylic digesi mixture$ was then eubjected to LC/MS. Unique peptide peake
present In protaolytic digesis performed in the absence of REGN281, which either diminished or '
disappeared in proteolylic digests perdormed in the presence of REGN281, indicale poiantial
REGN281 binding sites on hDIl4 thal were protected fram protease digestion by 1he binding of
REGMN2ZB1 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 shown in
Table 12

TABLE 12
Peak Observed Fradicted hDN4 Peptide Protease | Domain
Mass Mass (SEQ ID NO:2}
G 521 521.5 Phe37-Glu40 GluC N-terminal
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G2 1362.8 1363.4 Ala121-Glu132 ~ | GluC | N-terminal |
T1 758 760.8 Pro49-Argss Trypsin N-ierminal
T2 5871 5B7.2 Tyr168-Argiy2 Trypain N-lerminat
T3 1607 4 1607 .6 Val173-Arq186 Trypsin 5L

T4 139g 1400.7 Gly42-Argss Trypsin | N-tarminal
T5 569.2 560.3 Thr56-Arg59 Trypsin | N-leminal
7 2615 26134 lla143-Arg166 Trypsin | N-lerminal
Te 1807.2 1806.9 SerZ7-Arg41 Trypsin | N-terminal

Example 7. Binding Affinity of Purilled Antibodies to Human and Monkay Dil4,

[0102] The binding affinilies of selected purified antibodies to hDII4, M. facscictianis Dil4
(miDIK4, SEQ IN NO:958), and M. mufatta DI4 {mmDIld, SEQ |ID NO:957) monomers ware
determined using 8 BILGORE™ 2000 & 3000. Geat anti-hFe polyclonal antibody reagent
Immobillzed on a BIAGORE ™ chip was used to present REGN281, REGNA21, and REGN422,
Varying concentretions of aach protsins, hDI4 (from 12.5 nM to 100 nM), mfDIi4 (from 3.13. nM
to 100 nMg), or mmDil4 (from 12.5 nM te 100 nh) were used as analyte, and injecled over the
antibody surfaces. Antigen-antlbody binding and dissoclallon of bound complex were monftored

in real time

(Table 13).

TABLE 13

ka (M-15-1)

kd (8-1)

Kp (nM)

kD4

mfDil4

rmrnDil4

hDll4

miDil4

mmDiMd

hi4

miDll4

mmDil4

REGN281

1.56 x 10°

6.64 x 10*

927 x 10°

2 30 % 107

2.04 x 107

3.05x 107°

0.14B

0.307

0320

REGN421

163 x10°

728 x 107

p.70 x 10"

217 x10°

2.02x 107

3.23x10°

0.123

0.278

0.333

REGN422

164 x 10°

B.01 x10°

627 x 107

236 x 107

288 x 107

3.41 x 107

{144

.360

D.375

[0103] The binding affinilies of anti-hDIl4 antibodies loward hDIl4 and mmbll4 dimers were also
determined using a BIACORE™ 2000 and the methed deseribe above, excepl thal hDll4 was
replaced with hDll4-mFc (from 3,13 nM ta 103 pM), or mmD{4 with mmbDIl4-mFe (from .78 nM
te 25 nM) as analyle {Table 14).

TABLE 14
ka (M-15-1) kd (5-1} Hp {nM)
hDl4-mFg mmDlld- hDi4-mFe | mmOHK-mFe hDle- mmbDIll4-
mFc - mFc mFe
REGN261 [3.02x10° [ 316 x10° [4.96x10° | 4.84x 107 00163 | 0.0147
REGN421 [3.43x10° [3.35x10° |4.70x 107 [3.80x 707 0.0137 0.013
REGN422 [ 3.46 x10° |4.23x10° [4.60x107 |4.15x 107 0.0133 0.0028
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Example B. Cross-Reaciivily of Antibodies With hDII1, hDII3, mDIl4, or mfDIl4.

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

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

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

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

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

hours slarling al day 18. I vivo lumor measuremants wera oblained three days befora the
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inifial treatment (day 15), on the same day of each treatment {days 18, 20, and 22), and on day
25. Tummor size was calculaled using the formula I x w2, Results are shown in Table 15. On
day 25, mice were eulhanized and each tumor was removed and measured &x vivo and
calculated ({length x width x depih} {Tabla 18).

[0104] In addition, & group of SCID mice expressing endogenous mD14 (n=2) was implaniad
with tumar cells and trealed with hDI4-Fe (25 mgfkg) following lhe same dosing schedule.

TABLE 15
Mouse | Treaiment Tumor Size {mm”)
Day 16 | Day 1B Day 20 Day 22 Day 25
SCID hCild-hFc 162.9 232.8 3200 3350 253.1
SCID hDIll4-hFc 225 117.0 117.0 1080 GB.B
SCIDxhDI4 | hDI4-hFc 2880 320.0 . 352.0 4460 320.0
SCIDxRDI4 hFc 162.0 288.0 azn.n0 200.0 950.0
| SCIDKNDIM hFc 162.0 2205 352.0 662.0 661.5
SCIDxhIN4 hFe 938 135.0 179.6 3520 726.0
SCIDxhDIl4 | REGN421 144.0 245.0 220.0 162.0 144.0
SCIDxhDll4 | REGN421% 87.5 162.0 153.0 . 225.0 135.0
SCIDxhDI4 | REGN421 144.0 196.0 27240 162.0 152.5
TABLE 16
Mouse Treatment Tumor Size {mm")
acip hDI4-hFc J0B.0
SCID hDI4-hFr 105.0Q
SCIDxhDI4 | hDI4-hFe 480.0
SCIOxhDI4 hFc 924 0
SCIDxhDI4 hFc 1020.0
SCIDxhDI4 hFe 7820
SCIDxhDId | REGN421 168.0
SCIDxhD4 | REGN421 840
SCIDxhDI4 | REGN421 188.0




SEQUENCE LISTING
<110= Regeneron Phamaceulicals, Inc.
<120> Human Antibadies 1o Human Delta Like Ligand 4
=130~ 604024 W0O

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

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

<180= B0/M16415
<151> 2007-05-07

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

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

=210= 1

=211= 2058

<212 ONA,

213> Homo sapiens

<400 1

atggoggeag cgtccoggag cgoclelgac laggeoctac Igelgotggt ggeacttigg £0
cagcagogecg tagccggcts cggegletie cagelgeage Igcaggaghl catcaacgag 120
cgeggeglac lggocaglgg geggecttye gageccaget gecogactt cesgegte 180
tgccttaage acticcagge gglogletey cocggacoct goacciiengg gacogtcles 240
acgoopotat tgggoaceaa clecticact glccgggacy acaglagegg cggggogege 300
aaccolclor aactgecctt caalttcace tggecggyla cottclegel catcatogaa 360
gcliggeacg cgocaggaga cgacclgegg ccagaggect \gocaccaga tgeacteate 420
agcazgalcg coalccaggy clecctaget gtgggteana aclgatiatt ggalgageaa 480
accagecacece lcacasgget gegelactol tacegggics tetgeaglga caactaclal 540
ggagacaarct golecocgect glooaagaag cgezalgace aclleggeca clalglglge 500
cagccagalg goaactgie ctacctgece ggtlgoaciy gggastatlg cocaacagect 560
atetglettl cgogelglea \geacagsal ggelactgea geaagecage agaglgecls 720
lgccgeccag golgacagag coagelgigh ascgaatgea teccecacaa lgaclglege 780
cacggeacct goageoacter clggcaalgt actiglgaly agggctgagg aggeelgltt 840
Igtgaccaag alsicaasia clgcacccac cactpeocal goazgaalgg ggcaacglge 900
tecaacaqlg gocagegsag clacacetge acelgtegos caggclacac loglglggas 260
lglgagetag agrotcagega giglgacage ascoootgle geaatggagg cagclgtaag 1020
gaccaggagg atggetacea ctgoclglgt celccgggel aclalggect geattotgaa 1080
cacagcace! lgagolgege sgacteceoe lgettoaalg ggggeleclg cagagagege 1140
aaccagggog cecazctalge Hytgaalgt coccocaact lcaccggele caaclgogag 1200
aagaaagtgg acaggtgcac cagoascooo lglgesascyg ggggacagly celgaaccga 1260
aglccaagee goatgtgecy clgecgicet anattcacga geacclactg lpaactecac 1320
gtcageoacl gtgeceglaa cocitgegee cacggtagea cltgecalga colggagaal 1380
gggctoatgt geacctgoee lgecggetc lelggaagac getglgagat gogaacalee 1440
alcgalgest gtgoctegag tocolgetlc ascagggoca celgetacae cgacclete 1500
acagacacct Hglgtgeaa clgccsttat ggotiiglon geancegolg cgagitecce 1580
glgggettyc cgoccagett cooctggglg goeatetege kygglgtgog gelggeaglg 1620
ctgclgglac tgelgggeat ggtggeaglg gctglgcgge agalgeggct tegacggeeg 1680
gacgacggca goagggaage catgaacaac tigleggacl tccagaagga caacctgatt 1749
ccigecgece agoilazaas cacaaaccay aagaagyage iggaaglgaa clgtggecty 1800
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gacaagteca aclglggesa acagocasaac cacacatlgg aclataatet ggocccaggy 1860
cccclggoge ggggagaceat gecaggaaaq Heccoaca ginacaaagag ctlaggagag 1520
aaggegecac tgeggttaca caglgaasag coagagiole ggatateage gatatgetes 1200
cocagggact coatglacea glclglglgt Hgataleag aggagaggasa lgaalglghe 2040
atlgcoacga agglataa 2058

=210~ 2
=211= 585
=212> PRT
=213= Homo sapiens
=400= 2
Met Ala Ala Ala Ser Arg Ser Ala Ser Gly Trp Ala Leu Leu Leu Leu
1 5 10 15
Val Ala Leu Trp Gin Gln Arg Ala Ala Gly Ser Gly Val Phe Gin Leo
20 20 30
Gin Leu Gin 51u Phe lle Asn Glu Arg Gly Val Led Ala Ser Gly Arg
35 40 45

Fro Cys Glu Pro Gly Cys Arg Thr Phe Phe Arg Val Cys Leu Lys His
50 B0
Phe GIn Ala Val ‘u’al Ser Pro Gly Pro Cys Thr Phe Gly Thr Val Ser
65 70 75 a0
Thr Pro Val Leud Gly Thr Asn Ser Phe Ala Val Arg Asp Asp Ser Ser
a5 a0 a5
Gly Gly Gly Arg Asn Pra Leu GIn Leu Pro Phe Asn Phe Thr Tip Pro
a0 105 110
Gly Thr Phe Ser Leu lle lle Glu Ala Trp His Ala Pro Gly Asp Asp
115 120 125
Leuw Arg Pro Glu Ala Leu Pro Pro Asp Ala Leu lle Ser Lys liz Ala
130 135 140
lle Gin Gly Ser Leu Ala Val Gly Gln 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
180 185 190
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 Lsu
225 230 235 240
Cys Arg Pro Gly Trp GGin Gly Ang Leu Cys Asn Gl 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
275 230 285
Thr His His Ser Pro Cys Lys Asn Gly Ala Thr Cys Ser Asn Ser Gly
290 203 300
Gln Arg Ser Tyr Thr Cys Thr Cys Arg Fro GI‘_.I' Tyr Thr Gly Val Asp
305 316 38 320
Cys Glu Leu Glu Leu Ser Glu Cys Asp Ser Asn Pro Cys Arg Asn Gly
325 330 335
Gly Ser Cys Lys Asp Gin Glu Asp Gly Tyr His Cys Leu Cys Pro Pra
340 345 350
Gly Tyr Tyr Gly Leu His Cys Glu His Ser Thr Leu Ser Cys Ala Asp
353 360 365
Ser Pra 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 Gl
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385 390 393 400
Lys Lys Val Asp Arg Cys Thr Ser Asn Fro Cys Ala Asn Gly Gly Gin
405 410 415
Cys Leu Asn Arg Gly Pro Ser Arg Mel Cys Arg Cys Arg Pro Gly Phe
420 425 430
Thr Gly Thr Tyr Cys Glu Leu His Val Ser Asp Cys Ala Arg Asn Pro
435 440 445
Cys Ala His Gly Gly Thr Cys His Asp Leu Glu Asn Gly Leu Met Cys
450 455 A6
Thr Cys Pro Ala Gly Phe Ser Gly Arg Arg E'_.rs Glu Val Arg Thr Ser
465 470 475
lle Asp Ala Cys Ala Ser Ser Fro Cys Phe .ﬂ.sn Arg Ala Thr Cys Tyr
485 490 485
Thr Asp Leu Ser Thr Asp Thr Phe Val Cys Asn Cys Pra Tyr Gly Phe
500 05 510
Wal Gly Ser Arg Cys Glu Phe Pro Val Gly Leu Fro Pro Ser Phe Pro
515 520 525
Trp Val Ala Val Ser Leu Gly Val Gly Leu Ala Val Leu Leu Val Leu
530 935 540
Leu Gly Mel Val Ala Val Ala Val Arg Gln Leu Arg Leu Arg Arg Pro
45 550 555 oE0
Asp Asp Gly Ser Arg Glu Ala Met Asn Asn Leu Ser Asp Phe GIn Lys
585 a7l 575
Asp Asn Leu llg Pro Ala Ala Gin Leu Lys Asn Thr Asn Gin Lys Lys
580 B85 580
=l Leu Gl Val Asp Cys Gly Leu Asp Lys Ser Asn Cys Gly Lys Gin
595 G600 605
Gin Asn His Thr Leu Asp Tyr Asn Leu Ala Pro Gly Pro Leu Gly Arg
810 615 620
Gly Thr Mel Pro Gly Lys Phe Pro His Ser Asp Lys Ser Leu Gly Glu
B25 630 635 g40
Lys Ala Pro Leu Arg Leu His Ser Glu Lys Pro Glu Cys Arg lle Ser
645 250 655
Ala lle Cys Ser Pro Arg Asp Ser Met Tyr Gin Ser Val Oys Leu e
B850 BHE 670
Ser Glu Glu Arg Asn Glu Cys Val e Ala Thr Glu Val
675 680 BB5

=210 3

«211= 358

=212> DNA

«213> Arificial Sequence

=220
<223= Synlhelic

<400= 3

gagglgcaac igalggagls lgggagagas ttgatccaas ciggggaolc colgagactc 60
teclglgeag coletggat cacctiiagl acctallgoa tgaactgggt ccaccaggel 120
ccayggaagg goclgganlg gglagecaac alaaaccsag atggaaglga gaazlactat 120
glggaclclg lgaagggeey aatcaccale locagagaca acgoccaagas cleaclgtat 240
clgcasalaa acagocigag aglegaggac acggetgtal allaclglge gagazaalag 300
aacaactgga acccggagga gasctggogo cagggaaces tggteacegt clceleag 358

=210 4

=211+ 118

=212> PRT

<213> Artificial Sequence

<220=

£



=223= Synthelic

<AQ0> 4
Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr
20 23 30
Trp Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Asn e Asn GIn Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val
50 55 &0
Lys Gly Arg lle Thrlle Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 VD 75 g0
Leu Gin Met Asn Ser Leu Arg Val Glu Asp Thr Ala Val Tyr Tyr Cys
85 a0 85
Ala Arg Lys Trp Asn Asn Trp Asn Pro Glu Glu Asn Trp Gly (3In Gly
100 105 110
Thr Leuw Val Thr Val Ser Ser
113

=210= 5

<211= 24

=212= DNA,

=213= Arificial Sequence

220>
<223= Synlhetic

400> 5
ggattcacet Haglaccla Hog 24

=210= G

=211= 8

212> PRT

<213 Artificial Sequence

220>
<223 Synthehc

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

<2107

=211=> 24

23 DNA

=213> Arlificial Sequence

<220
=<223> Synthetic

=400 7
ataaaccaag atgnaagtga gasa 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

<213> DNA

<21 3> Artificial Sequence

220>
223> Synthelic

=400 B
gcgagazaal ggaacaacty gaacccggag gagaac 35

<2i0= 10

<211> 12

<212> PRT

=213= Arlificial Sequence

<2 20=
=<223> Synthelic

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

<210 11

=211= 337

<212> DMA

=213> Arificial Sequence

220>
=223 Synlhelic

=400 11

gatatlgtga tgaclcagte tecaclcloe chgoocglea cocctggaga gecggecle 60
alclccigea gotctaglea gagecteetg calaalaglg galacaactt tttggatigg 120
lacctgeaga agccagagea gleiecacaa clectgalel attlcgttc taalegggec 120
tcocgggates ctgacagglt caglggeagl ggalcaggca cagatitlac aclgazgate 240
agaagaatgg aggctgagga latigggat taaclgea tgoaagefct acacacteol 300

tacactittg gccaggggac caaggtygag alcaaac 337
210> 12

<211= 112

212> PRT

213> Artificial Sequence

<220

<223> Syningtic

=400- 12

Asp lle Val Met Thr Gin Ser Pra Leu Ser Leu Pro Val Thr Pro Giy
1 5 10 15

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

20 25 30

25



Ser Gly Tyr Asn Phe Leu Asp Trp Tyr Leu Gin Lys Pro Gly Gin Ser
35 40 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 llz
65 K. 75 80
Arg Arg Val Glu Ala Glu Asp Val Gly lle Tyr Tyr Cys Met Gin Ala
B85 o0 85

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

<210= 13

=217= 33

=212= DNA

<213> Arfificial Sequence

=220=
<223= Synlhelic

=400 13
cagagcclce lgcataalag lggatacaac tt 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

e210= 15

=211= 8

<212= ONA

<213= Artificial Sequence

<220
«223> Bynlhetc

=400> 15
Ugcgtict 0

=210= 16

«<211= 3

<212= PRT

<213= Arlilicial Sequence

w230=
=223> Synthetic

=A00= 16

Leu Arg Ser
1

<210= 17

*9
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<211= 37
=212= DNA
=213= Arlilicial Sequence

=220>
«223> Synlhelic

=400= 17
algcaagele lacacaclec tacact 27

=210 13

=211*9

2212 PRT

<213> Arificial Sequence

= 220>
<223> Synlhelic

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

=Z210= 18

=211= 376

=212= ONA

=213> Arlificial Seguence

=220=
223> Synthetic

=400= 18

gaggtgcage tggtggagte Igggggange tgalecage ctggggaate colgagacts 60
leelgiglag colclggal caccltlagl agetatigga tgacetgont cegecagget 120
ccagggaagg qactggagtg gglggecaac ataaaacaag alggaaglga gasalaciat 180
glggacictg lgaagggceg attcacegle lccagagaca acgocaagaa cicaglglat 240
ctgcaaatga geagecigag agoocgagoac acgaclatgl allactglge gagagaligg 300
aactalggee cogatiacla claclaccac golttggacg tr:tggggcca agggaccacg 380
glcaccglcl coicag

=210 20

<211= 125

=2M2= PRT

=213> Arlificial Sequence

<220=
=223> Synlhelic

<400 20

G1Iu Yal GrnELeu Wal 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
50 55 G0

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

65 70 75 =14,

Leu Gin M:é Ser Ser Leu Arg Ala Glu Asp Thr Ala Wal Tyr Tyr Cys
80 85

4o



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

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

=210= 21

=211 24

=212= DNA

<213= Arificial Sequence

<220
<223= Synthelic

=400= 21
ggaticacel taglagcia itgg 24

=210= 22

<211=8

=212= PRT

=213= Arlilicial Sequence

<220
223> Synlhetic

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

«210= 23

<211= 24

=212= DNA

=213= Adificial Sequence

<220
223> Synlhelic

<A00= 23
alzaaacaan alggasglga gaaz 24

=210= 24

<211=8

=212= PRT

=213= Artificial Sequence

=220
<223= Synthelic

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

<210= 25

<211= 54

<212> DNA

<213> Arlificial Sequence

=230=
<223> Synlhelic
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<400 25
gooagagatl ggaactatgg coccgatiac taclaclaco acggtitgga 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

Aspval

<210= 27

<211= 322

<212> DNA

=213= Arlilicial Seguence

=220>
%223> Synlhelic

=400= 27

gacctccaga lgacccaols leogloolos cigtetglat clglaggaga cagagtcace B0
alcactiges gggeaagtca ggacatlaga aalgattlag gelgglitea goagaaacea 120
gagasagree claagegeet gatctalgel gealccagh igcaaaglgg ggleccatea 180
agghicageg goaglgaalc lgggacagas teacteica caalcagoag colgehgect 240
gaagattity caactiatia clgtclacag cataatacit acceglacac tttiggeeag 300

gggaccaage tggagalcaa ac 322

=210~ 28

<211> 107

<212 PRT

=213= Arificial Sequence

<220

<223> Synthelic

<400= 28

Asp Leu Gin Mel Thr Gin Ser Pro Ser Ser Leu Ser Val Ser Val 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 GiIn Lys Pro Gly Lys Ala Pro Lys Arg Leu lle

35 40 45

Tyr Ala Ala Ser Ser Leu Gin Ser Gly Wal Pro Ser Arg Phe Ser Gly
50 55 B0
Ser Gly Ser Gly Thr Giu Phe Thr Leu Thr [le Ser Ser Leu Leu Pro
64 70 75 a0
Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Asn Thr Tyr Fro Tyr
55 a0 g5
Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys
100 105

=210= 29



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

=220
223> Synthelic

=400= 29
cagggcatiz gaaazlgal

=210= 30

<211= 8

=212= PRT

<213~ Artificial Sequence

=220
<223 Synthelic

<400 A0
Gin Gly lle Arg Asn Asp
1 ]

=210 31

<211= 9

212> ONA

<213= Artificial Sequence

=220=
=223= Synlhelic

<400 31
gclgcalce

=210= 32

211> 3

<312> PRT

=213 Arificial Sequence

<220
<223~ Synthetic

«<400= 32
Ala Ala Ser
1

<210= 33

“211= 27

212> DA

<213= Arlificial Sequence

<2205
<223> Synthetic

<4D0= 23
ctacageata alacilacco gtacact

<210~ 34
<211=9
«212> PRT

18

27
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=213= Arlilicial Sequence

=220
=223> Synthelic

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

<240= 35

=211= 361

=212> DNA

213> Arilicial Sequence

<220
<223> Synthetic

=400 35

caggggcagt tgglggaolc lgggggaggce glgatccage clgggaggte celgagacle 60
\cclglgaan calctggall cagttteaga agllatggea lacaclggal cogoeagget 120
ccaggcaggg gaclgoaglg gatggeaglt atttggtacy atgocaplaa gacataclat 180
acagagtccg tgacggyeceg altcaccale locagagaca aftccaagaa cacgelatal 240
clgcasatga acageclgag agecgaggac acggeightt atlsctglge gageggttit 300
teagloccty coacgatect igacaaclgg ggecagogaa coclaglole cglotectea 350
g 351

=210= 35

22171= 120

212> PRT

=213> Arliicial Sequence

Egrielyi
323> Synlhelic

=400= 35
Glin Gly GIn Leu Val 3lu Ser Gly Gly Gly Val val Gin Pro Gly Arg
1 5 10 15
Ser Leu Amg Leu Ser Cys Glu Ala Ser Gily Fhe Ser Phe Arg Ser Tyr
20 25 ao
Gly Met His Trp Val Arg Gin Ala Pro Gly Arg Gly Leu GluTrp Met
35 40 45
Alz val lle Trp Tyr Asp Gly Ser Lys Thr Tyr Tyr Thr Glu Ser Val
a0 a5 60
Thr Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 To 80
Leu GIn Mel Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

85 80 95

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

100 105 110
Gly Thr Leu Val Ser Val Ser Ser

115 120

<210= 37
211> 24
=212> DNA

<213~ Arificial Sequence

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

<210= 36

<211= 3

<212= PRT

<213= Artificial Sequence

220>
<223> Synihetic

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

=210= 38

=211 24

212> DNA

<213> Adificial Sequence

<A M-
<223> Synlhelic

<400 39
attigglacg alggcagiaa gaca

=210= 49

<211= 8§

<212> PRT

213> Artificial Sequence

<220
<223> Bynthetic

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

<210 41

=371 29

<212> DNA

<213> Arliflicial Sequence

<220
223> Synthelic

=400 41
gocgagoggit ticaglgee 1gccacgats cligacaac

<210= 42

=211= 13

=2Z2= PRT

=212= Arificial Sequence

<220
<225 Synlhetic

=<400=- 42

24

24

34
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Ala Ser Gly Phe Ser Val Pro Ala Thr lie Leu Asp Asn
1 5 10

<210= 43

=211= 322

212> DMNA

=213= Artificial Sequence

=220
<223= Synthelic

=400 43

gacalccaga tgacceaglo looatcctoe cigtetgeal ctglaggaga cagagleace 60
alcactiges gggeaaglca gggeattaga aalgattag getgotllca geagasacca 120
gggasagcoc claacegect galctalgga goalccagit lggsaggtgg ggteccalea 130
aggtizageg geagtggale lgggacagat tteactelca caatcageag celagcagecs 240
gaagalittg caacttatla ciglclacag calaaticlt acccglggac ghicggocaa 300

gggaccaagqg tggaaalcaa ac 322

=210 44

<211 107

<212= PRT

=213= Ardilicial Sequence

<220

<323> Synlhatic

=400 44

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

Agp Arg Val Thr Ile Thr Cys Arg Ala Ser Gin Gy lle Arg Asn Asp

20 235 30

Leu Gly Trp Phe Gin Gin Lys Pro Gly Lys Ala Pro Asn Arg Leu lle
35 AQ) 45
Tyr Gly Ala Ser Ser Leu Glu Gly Gly Val Pro Ser Arg Phe Ser Gly
L 55 G0

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin Pro

65 70 75 80

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

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

=210 45

=211= 18

<212> DNA

«213> Arificial Sequence

=220=
<233 Gynlhatic

=400 45
cagggecatta gaaatgat 18

<210= 45

=211=>6

=212= PRT

<213= prificial Sequence

%6



<220
=223> Synlhelic

<400 46
Gin Gly lle Arg Asn Asp
1 5

210> 47

=211 9

=212> DNA

<213 Arificial Sequence

=220=
=223= Synlhelic

=400= 47
ggagcalco

=210 43

=211 3

212> PRT

=213> Arlificial Sequence

=220
=323> Synthelic

<400 48
Gly Ala Ser
1

<210> 49

<211= 27

<22> DNA

213> Arificial Sequence

<220
=230 Synlhelic

<400 49
clacageala alictiacee glggaco

=210 50

<211= 9

=212 PRT

=213= Artificial Sequence

=220
<223> Synlhetic

<400> 50

Lew Gin His Asn Ser Tyr Pro Trp Thr

1 o

=210= 51

=211= 1G7

<212= DNA

=213> Artificizl Sequence

27
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<220=
<223= Synlhelic

<400 51

cagglgcage lggigganls laggggagyge gtaglecage cloggaggle ccolgagacts 60
teotgtgeag cgtelggatt cacciicagl agolalggea tgeactgogl cogccaggot 120
ccaggoasgg ggctggagty aglggeagt alatgglalg alggaastas taaataclal 180
atagactccq \gaagggeeg atlcaceate tocagagaca aticeaagaa cacgelgtat 240
cigcaaalga acageclgag agccgaggac acggclglgt attactatge gagagaccgt 300
ggalalaglg golacgaggy stacttegat cletggggee glogeaccet ggteactyle 360
tectoag 267

=210> 52

=211= 122

<212=> PRT

=213 Arbificial Sequence

=220

«223> Synthetic

<400> 52

Gin Val Gln Leu Val Glu 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 25 30

Gly Mel His Trp val Arg Gln 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
50 85 60

Lys Gly Arg Phe Thrlle 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 a0 a5

Ala Arg Asp Arg Gly Tyr Ser Gly Tyr Glu Gly Tyr Phe Asp Leu Trp

100 05 110
Gly Arg Gly Thr Leu Val Thr Val Ser Ser

11% 120
<210= 53
=211= 24
<212> DNA
<213= Adificial Sequence
220>
=223= Synlhelic
=400 53
ggaftcacct lcagtagota lgge 24
<210= 54
<211= §
<212= PRT
=213= Adificial Sequence
<320
=223= Synlhetic
=400~ 54
Gly Phe Thr Phe Ser Ser Tyr Gly
1 5
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<210= 55

<211= 24

<212> DNA

=213~ Arlificial Sequence

=220
«223> Synthetic

<400> 55
atatgylatg atggaaalaa lzaa 24

<210= 56

=211= 38

<212= PRT

=213~ Arificial Sequence

<220
=223 Synlhetic

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

<210= &7

=211> 45

=212> DMNA,

<213> Aflilicial Sequence

=220>
<Z223> Bynthelic

<400= 57
gcgagagace glggatalag tggelacgag goataclteg atete 45

=210= 58

<211= 15

=212= PRT

213> Arificial Sequence

<220
=223 Synlhelic

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

<210 59

=<211= 337

<212=> ONA

<Z13= Artificial Sequence

=220
=223> Synthetic

=4(0= 58

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

1



tggtaccage agaaaccagg acageclect aagetgetea tllaclgage alelaccogg 180
gaalcegggg lecctgaceg attcaglgge agoggotely ggacagattt cacteteace 240
alcagcagee lgeaggelga agalgtggea gtllaitict glcageaata Hatactact 300

tngacgltcq gocaagogac caagglagaa alcazac 337
<210= 60
211> 112
=212= PRT
=213> Arlificial Sequence
2230
=223= Synlhelic
=A00=> 60
Asp lle Val Mel Thr GIn Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 ) 10 15
Glu Arg Ala Thr Leu 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 Gin Lys Pro Gly Gin
35 40 45

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

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

63 Fis 75 a0

lle Ser Ser Leu Gin Ala &y Asp Val Ala Val Tyr Phe Cys Gin Gin

85 a0 85

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

100 105 110

=210= &1

<211= 36

=212= DNA

<213> Artificial Sequence

<220=
=223= Synthelic

<A00=> 61
cagaglgil talacagelc caacaataag sactac 3B

=210> 62

<211 12

<212> FRT

<213 Arifictal Sequence

=220~
<223> Synlhelic

=400= G2
Gln Ser Val Leu Tyr Sar Ser Asn Asn Lys Asn Tyr
1 5 10

=210= 63

=21i=9

=212> ONA

<213 Arificial Sequence

220
=223> Synlhelic

5D



<400 &3
tgggcalet 9

=210= 64

=211=3

=M12= PRT

<213= Arificial Sequence

<320
<223> Synlhelic

<400~ 64
Trp Ala Ser
1

=210= G5

=211 24

=212 DNA,

<213> Astificial Sequence

<220
<223> Synlhetic

=400> 55
cagcaatatt atactactty gacy 24

210> 66

<211+ 3

«<212> PRT

<213> Arilicial Sequence

<220=
<223= Synthetic

<400 56
Gln GIn Tyr Tyr Thr Thr Trp Thr
1 5

“210= 67

=211> 385

212> DNA

=<213= Arificial Sequence

=220
=223 Synthetic

=400= &7

cagyglgeagl tgglggagle lgggggagge gtggiccage clgggagalc cotgagacts 60
teclatgoag colelgcale cacclicagt aggealggca tgcactgoot cogocagact 120
ccaggeaagg gaclogaglg aglggeaght atateatalyg alggasalza lzaatactat 180
gtagacteeg tgaagggecyg aticaccale lccagagacs altccasgaa cacgetglat 240
ctocaaalga atagoctgag asctoacgac acggelglgt attatighte gazsgagta 300
gtagglatta ciggaaacet gotetaclac tactaclacg gaalggacgt clagggocaa 3560
gggaccancgg leaccgletc choag 385

=210> 68
<211= 128
<212 PRT

5



<213= Aniicial Sequence

220>

<223> Synlhelic

=400 58

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

1 5 10 15

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

20 25 30

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

a5 40 45

Ala val lle Ser Tyr Asp Gly Asn Asa Lys Tyr Tyr Val Asp Ser Val
50 55 &0

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

65 7o 75 Al

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

35 90 g5

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 Wal Thr Val Ser Ser

115 120 125

=210= 69

<217=24

<212= DINA

=213~ Arulicial Seguence

=220
«<223> Synthelic

<400= 6%
gcalccacot teagtaggea gac 24

<210= 70

=211=8

212> PRT

=213= Arilicial Sequence

=220=
<223> Synlhelic

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

=210= 71

=217 24

=212= OMNA

<213= Artificial Sequence

<220
=223 Synihelic

400> 71
atatcalalg atggaaalaa laga 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

<290- 73

=211= B3

<212 DMNA

=213> Aflilicial Sequence

=220
223> Synthelic

=400= 73

lcgaaagagl taglagglal taclggaaac ctggtetact aclactacla cggaalggac 50
gle 53

=210= 74

<2911= 21

=212= FRT

<213= Artihicial Sequence

=220=
<223= Synthetic

=400 74
Ser Lys Glu Leu Val Gly lle Thr Gly Asn Leu Val Tyr Tyr Tyr Tyr
1 5 10 15
Tyr Gly Mel Asp Val
20

=210 75

211> 325

<212> DNA

=213> Adificial Sequence

=220
=223> Bynlhetic

=400= 75

gaaatglgl lgacgcagthc lecaggcace clglolitgl clecagggna aagagecace 60
cloleclgea gggecagica gactattaac agcageiacl taggetgala coagcagaas 120
cotggccagg cteccagact ectoalclat gatocalcca acagggesac klggealccea 180
gacagttica glggeaglag glelgggaca gacticaclc oaccatcag cagactggag 240
cclgaagatt Hgeaglgla Hactgtcaa caltalzaca aclcacctta cacttllgges 300
caggogacca agctgganat csasc 325

=210= 76

=211 108

=212= PRT

=213 Arlificial Sequence

=220
=223> Synlhetic

X



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

<210> 77

<211= 21

=212=> DNA

<213> Arlificial Sequence

<220=
<223= Synthelic

<A00= 77
cagactalta acagoagota © 21

=210= 70

=21=7

<212= PRT

<213> Arificial Sequence

<220=
=223= Synlhelic

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

<210= 79

211> 4

=212= DNA

<213= Arificial Sequence

=22k
<223> Synthelic

<400 79
ggtacatce | g8

«210= 80

211> 3

<212= PRT

=213= Artificial Sequence

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

=210= 81

<211= 27

=22= ONA

=213 Artilicial Sequence

<220
=223> Synthelic

=400> A1
caacatlata acaaclcace lfacact 27

=20> 82

211> 8

=212= PRT

=213= Arilicial Sequence

=220
<Z223> Synthelic

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

<210= 83

<211= 361

=212 ONA

<213= Aificial Sequence

=220
=223> Synlhetic

=400= B3

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

g 361

=210 B4

=2711> 120

<212 PRT

<213= Arlilicial Sequence

=220
=<223= Synthetic

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

55



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

=210=> 85

<211= 30

<22= ONA

<213 Arificial Sequence

<220
223> Synthelic

=4 00= 85
gatggcleea taageagtgg tagtiaclac 30

<210=> 85

=211= 10

=M2= PRT

<213> Arilicial Sequence

<220
=223= Synthelic

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

=210= 87

<211= 21

=212=> DINA

<213> Arilicial Sequence

<220
<223~ Synthelic -t

<400=> 87
glecattaca glgggaacac o 21

=210> 88

<211> 7

<212= PRT

=213> Arilicial Sequence

=220
<223> Synlhetic

=400- B8
Wal His Tyr Ser Gly Asn Thr
i 2

<210 89
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<211= 26
“212= DMA
<213= Artificial Sequence

=220=
223> Synlhatic

=400> 89
gecgagageoo cooglggala coatlacttt goctas 38

=210= 90

<211= 12

=212= FRT

<213 Artificial Sequence

=220>
223> Synihebc

<410 20
Ala Arg Ala Pro Arg Gly Tyr His Tyr Phe Ala Tyr
1 5 10

<210= 91

=271= 325

213> DNA

=213 Arlilictal Sequence

<220
223> Synthetic

=400> 91

gaaatiggol tgacgeagic tecaggoace clgtcttlot clocaggaga sagagesass 60
ctotectgca gagecagtca gaglatage ageagglact tagesingtz coagoagaaa 120
cclggocagg ctooccaggct colcalctt gotgoateca goagggocac lggoalacea 180
gacaggitea glggeagigg gtetggpaca gaccactc Icaccatcag cagactggag 240
colgaagatt ligcagtata Haclgtcag caglatogla goleaceget cacttlegge 300

ggagngacsca agglggagal caaac 325

<210= 92

<Z211= 108

<212= PRT

<213= Arifcial Sequence

=220=

=223= Synihelic

=400= 92

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

1 5 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 Lew Leu

35 44 45

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

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

65 70 7o ad

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

<20> 93

<211= 21

<212 DNA,

213> Arificial Sequence

<2305
<223> Synlhelic

=400> 93
cagagtatla gcageaggta ¢

=210 94

=211=7

=212= PRT

=213> Artificial Sequence

220>
<223> Synthetic

=A00= 54
GGin Ser lle Ser Ser Arg Tyr
1 5

<210 95

=211=9

=212= DMNA

<213= Arilicial Sequence

<220~
<223= Synlhelic

<4{0=- 85
ggtgcatce

=210= 85

=211> 3

<212= PRT

<213= Arificial Sequence

220>
<223> Synlhelic

=4 00> 86
Gly Ala Ser
1

=210=97

=211= 27

212> ONA

=213 Artificial Sequence

=2 M)
<223> Synlhelic

=400= 97
cagcaglatg gtagetcace geicacl

21

27
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=210~ 98

=211+ 9

=212= PRT

213> Arlificizl Seguence

=220=
«223> Synthelic

=400= 98
GIn GIn Tyr Gly 3er Ser Pro Ledu Thr
1 a

=210>= 99

<211= 361

212> DNA

<213=> Artificial Sequence

<220
=223= Synlhelic

=400=> 89

cagglgcage [geaggagle gggcceagya clgglgaage cliicacagac cotgteccte 60
acctgeaclg lelelggtgg ctecalsage agtagteaft actaclggag ttggateegs 120
cagcacccad ggaagagect gnaglggalt gggtacgtes atlacaglgg gaacacecac 180
lacagceogt cecleaagag legacitacs alateagtn acacolclaa gasccaglic 240
Iccelgaage igagetetyt gaclgocgog gacacgaceg lgtallacty tqegagages 300
coecglggat accattact! Igcctaclag ggecaggyaa coetgglcac cgtoloolea 360

g 261

<210 100

=211= 120

<212 PRT

<213> Arlificial Sequence

el i
<273> Syntheific

=400= 100
G1In Wal Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
5 i0 15
Thr Led Ser Leu Thr Cys Thr Val Ser Gly Gly Ser e Ser Ser Ser
20 25 30
Sly Tyr Tyr Trp Ser Trp lle Arg Gln 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 Led Thr lle Ser Val Asp Thr Ser Lys Asn Gin Phe

B3 70 75 a0
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Alz Val Tyr Tyr
a5 a0 a5
Cys Ala Arg Ala Pro Arg Gly Tyr His Tyr Fhe Ala Tyr Trp Gly Gin
100 105 110
Gly Thr Leu Yal Thr Val Ser Ser
115 120
<210= 101
211> 30
=212= DNA
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<213> Arificial Sequence

<220
<223= Synthelic

=400 101
gglggclcea tcageagtag lgattaclac

=210 102

=211>10

<22 PRT

<213> Ardilicial Sequence

=2 20>
223> Synthetic

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

<210 103

211> 21

<212> ONA

<213= Arificial Sequence

=220
«<223= Synlhelic

<400 103
qlccaltaca gigogaacac ¢

<210= 104

211=7

212> PRT

213> Artilicial Sequence

220>
<223> Synihelic

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

=210> 105

<391= 36

=212 DNA

<213= Arlificial Sequence

=220
<223= Synlhelic

400> 105
gcgagagoce cocglggala coaltacttt geclac

=210= 106G

<211=12

=212= PRT

<213> Arlilicial Sequence

21

%,

30

36



=220
<223 Synlnetic

=<AQ0= 106
Ala Arg Ala Pro Arg Gly Tyr His Tyr Fhe Ala Tyr
1 5 10

<210 107

=214= 325

=212 DNA

=213= Arificial Sequence

=220=
=223= Synthelic

=400= 107

saazigigl lgacacagle tecaggcace ctgletitol ciecagygga gagagocace 60
clcleclgea gggecagtca gaglatiage ageagetact tagectgota cocageagaaa 120
cclageocagg cleccagget colealctil gglgeateca goagagecac iggealecca 180
gacaggitca glggeaglog gletgggeca gachicacte lcaccattag gagactogag 240
cclgaagalt Hacgglgta ttaclglcag cagtalggta gHeaccget cacticgge 300

gganggacca agglggagat caaac 325
=210 108
<211= 103
=212= PRT
=213> Adificial Seguence
=220=
=223 Synthelic
=A00= 108
Lys lle Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser ll2 Ser Ser Ser
20 25 30
Tyr Leu Ala Trp Ty GIn Gin Lys Pro Gly Gin &la Pro Arg Leu Leu
as 40 45

llz Phe Gly Ala Ser Ser Arg Ala Thr Gly e Pro Asp Arg Phe Ser
50 55 60
Gly Ser Gly Ser Gly Pro Asp Phe Thr Leu Thrlle Arg Arg Leu Glu

65 KL 75 a0
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Sly Ser Ser Pro
85 a0 g5
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu |le Lys
100 105
=210= 108
211> 21
<212= DNA
<213= Arilicial Sequence
<320
=223 Synthetic
<400= 109
cagagtalta gecageagela 24
=210= 110

¢



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

=220=
<223> Synthelic

=400= 110
3In Ser lle Ser Ser Ser Tyr
1 &

<210= 111

<211= 9

=212> DNA

=213 Arlificial Sequence

230>
=223= Synlhelic

=4 00> 111
gatgcalero

<210= 112

<211= 3

=212= PRT

213> Artificial Sequenca

=220
223> Synlhetic

<400> 112
Gly Ala Ser
1

=210= 113

211> 27

=292> ONA

<213> Arilicial Sequence

<220
= 223> Synlhelic

<400= 113
cagcaglatg glagiicace gotcact

<210= 114

<211> 2

<212> PRT

213> Artficial Sequence

w220
<22 3> Synlhelic

<400> 114

Gin Gin Tyr Gly Ser Ser Pro Leu Thr

1 5

=210= 115

27

62



211> 358
212> DNA
<213= Adificial Sequence

=2 M=
<223 Synlhelic

<400= 115

caggticagl tgglgeagie tggagolgag olgaagaages ctggagcole aglgasgglc 60
tectgeaagg citetggita cacciftics acctatggls icagctoggt gogacagyes 120
cclggacaag gactigaglg gatgogalgg alcagegetl acgacaataa cgoggactal 180
gcacagaact tecaggecag agicaccalg accacagacs calccacgac cacagectac 240
alggagclga ggagoclgag alelgacgac acggocglgt attaclgtgc gaggtalage 300
tggaacttlc aclogtiega cocclgggge cagggaacoe tggleacegl oteclcag 358

<210= 116
<211> 119
<212 PRT
<213= Arihcial Sequence
<220
<223> Synlhelic
<40 116
Gin 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 Ser Thr Tyr
20 25 30
Gly Ile Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met
35 A 45

Gly Trp lle Ser Ala Tyr Asp Asn Asn Ala Asp Tyr Ala GIn Asn Phe
a0 55 &0

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

B5 70 75 80
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 Giy Gin Gly
100 105 110
Thr Leu ¥Val Thr Val Ser Ser
115
<210= 117
211> 24
=213> ONA
=213= Artificial Sequence
< 220>
=323> Synihetic
400> 117
agttacacct Hiccacela iggt 24
<210> 118
=211+ 8
<212= PRT

=2713= Adilicial Seguence

=220
223> Synthelic
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=400> 118
Gly Tyr Thr Phe Ser Thr Tyr Gly
1 5

=210= 119

=211= 24

<212= DNA

<213~ Arbificial Seguence

<220=
<223> Synthelic

<400> 114
alcagogett acgacaataa cocg 24

<210> 120

<21i= 8

212> PRT

<213= Arificial Sequence

=220=
=223 Synthetic

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

<210= 121

<211= 38

<212= DNA

=213> Arilicial Sequence

=220
233> Synlhetic

<400= 121
gegaggtala gclggaeact keactgglle gaceec

=210= 122

=211= 12

=212> PRT

213> Artificial Sequence

<220
=223> Synthelic

=A00=> 122
Ala Arg Tyr Ser Trp Asn Phe His Trp Phe Asp Pro
1 5 10

=310= 123

211> 325

=212= DA

=213= Arlificial Sequence

<220
=<223> Synlhelic

64
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=<400= 123

gaaatiglgt lgacgeagte lccaggeace clgtetttat ctecaggoga aagagecace 60
cleteetgea gggecaglea gagightage aptacclacl tagoctggta seageageaa 120
cctogecaqq cleccaggct colcalclal gglacalcca geagygecac lggeatecea 180
gacaggtica gtggeaglag gictgggaca gactlcactc lcaccalzag cagactggag 240
cotgazgalt ttocaglgla tlaclgieag caglalggta actcaccaty gacgticgge 300

caagggacca agglggaaal caaac 323

=210> 124

<211~ 108

<212= PRT

213> Arificial Sequence

<220=

=223= Synlhelic

<400 124

Glu Ite Val Leu Thr Ein 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 Thr

20 25 30

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

35 40 45

lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
80 55 &0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
G5 70 75 B0
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Ty Gly Asn Ser Fro
85 g0 85
Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
100 105

<210 125

=211= 21

=212> DNA,

=<213= Arificial Sequence

<220
=223> Synlhelic

=400= 125
cagaglgtta gcagtacota ¢ 21

=210= 126

211> 7

=212= PRT

=213= Arificial Sequence

=220
<223> Synthefic

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

=210 127

<211=189

<212> DNA

=213= Arlificial Sequence

&5



<290>
223> Synthetic

=400= 127
ggtgcales 2]

<210 128

=211= 3

212> PRT

=213= Anificial Sequence

=220
<223> Synthetic

<400= 128
Gly Ala Ser
1

=210= 129

211> 27

=212> DNA

<213~ Arificial Seguence

<220
=223> Synthelic

<400 129
cagcaglatg gtaacicace glggacy 27

=210 130

<211=9

<212= PRT

«<213> Artificial Sequence

<220
=723= Synthetic

=4(10= 130
Gln GIn Tyr Gly Asn Ser Pro Trp Thr
1 5

=210= 131

<211> 358

<212> DNA

«<213> Arificial Sequence

<220>
223> Synthetic

=400= 131

caggttcace lgglgcaglc lggagetgay gtgaagaage clgggacste agtgaagglc 60
teclgoaagg cttetggila caccittace sactalggta tcacctoggl gogacagges 120
colggacaag ggcttgagty gatgggatag alcagegett acagigglaa cacagactat 180
goacagaagl locaggecag aatcacratg accacagaca calecacgac cacageclac 240
atggasclga ggagoctgac alclgacgac acggecglgt attacigtge gaggtalage 300
Iggaactttc aclgghoga cecelggoge cagggaacce tgglcaccpl clocleag 358

b6

=210= 132



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

<220

<223> Synlhetic

=400> 132

Gin Val His Leu Val Gin 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

a5 40 45

Gly Trp lle Ser Ala Tyr Ser Gly Asn Thr Asp Tyr Ala Gin Lys Phe
50 a3 G0

Gin Ala Arg lle Thr Met Thr Thr Asp Thr Ser Thr Thr Thr Ala Tyr
G5 70 75 a0
Met Glu Leu Arg Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
a5 a0 05
Ala Arg Tyr Ser Trp Asn Phe His Trp Phe Asp Pro Tm Gly Gin Gly
100 105 110
Thr Leu Val Thr Val Ser Ser
115

=210> 133

271> 24

=212> DMNA

=213> Arificial Sequenca

<220>
<223> Synlhetic

=d00=> 133
ggttacacct ttaccaacta tggl 24

<210= 134

=211= 8

=212> PRT

<213> Arificial Sequence

<220
223> Synlhelic

=400 124
Gly Tyr Thr Phe Thr Asn Tyr Gly
1 5

<210= 135

219> 24

<212= DNA

=213> Artificial Sequence

=220
=223 Synlhetic

=AQ0> 135
alcagcgett acaglggtaa caca 24

g



=210= 136

=211=8

212> FRT

<213> Arlificial Sequence

=220
<#23> Synthelic

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

<210= 137

<211> 36

<212= DNA

<213> Arilicial Sequence

=220
<223> Synthelic

<400= 137
gegagglala golggazctt leaclgghic gacceo 36

<210= 138

=211= 12

<212 PRT

<213> Arlilicial Sequence

=220>
=223 Synthelic

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

=210 139

=211= 225

<212 DNA

<213> Artilicial Sequence

“220=
=223> Synihetic

=400= 139

gaaatigigt tgacgcagle tecaggeace ciglclitgl ciccagggga cagagicace G0
cleleclgca g9gocaglca gaglatagt ageaaclact lagectggla ceagoagaas 120
cclggecagq cleoccaggel coleatelal ggtgealcca geagggecac lggealccca 140
gacaggtica glgocaglgg giclgggaca gacttcacls toaccalcag cagiciggag 240
ccloaagatt tigeaglgta Haclghcag caglglgglg geleaceqglg gacglicgge 340
caagggacca ggglggagal caaac 225

<210= 140

<211= 108

<212= PRT

=213~ Arlilicial Seguence

=220=
«223> Synthetic

49



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

=210= 141

<211= 21

=212> DMNA

<213> Addificial Sequence

<220>
=~223= Synthelic

<400> 141
cagagtghla glagcageta © 21

=210 142

=211= 7

=212= PRT

=213> Arlilicial Sequence

=M=
<2723= Synlhetic

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

=210= 1435

=211= 9

<212 ONA

=213= Adificial Sequence

220>
=223+ Synthelic

=400 143
gghlgcales g

=210 144

=21i= 3

22 PRT

=213= Artificial Sequence

=220
<223> Synthetic

<400> 144

6



Gly Ala Ser
1

<210> 145

=211= 27

=212> DNA

<213= Arificial Sequence

=220
<223> Synthetic

<400> 145
cagcaglgtg gtggelcace glgogacg 27

=210= 146

<211>9

=212= PRT

=213= Arlificial Sequence

<220
<223> Synlhetic

<400~ 146
GIn GIn Cys Gly Gly Ser Fro Trp Thr
1 5

<210= 147

=211> 358

212> ONA

=213= Arificial Sequence

«220=>
=<223> Synlhetic

=400= 147

cagghcaac tggtgcagle tgggeclgag glgsagaage clgggygecte aglgaagake 60
gcclgoaagg clleiggita caccttlace caclalggll tkeacclgogt gegacaggec 120
cclggacaag goctigagly gatgogatgg atcagegetl acagtgglea lacagactat 180
gcacggaagl lecaggecag aglcaccatg sccacagaca caticacgac cacagoctac 240
alggaactga ggagecigag atclgacgac acggocgttt atlactglge gagllatage 200
lagaactitc aclgglicga sooetggouc cagggaacee tggleaccgl clectcag 358

<210 148

<211> 119

=312= PRT

<213> Artificial Sequence

220

233> Synlhelic

<A00> 148

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

1 5 10 15

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

20 25 30

Gly Phe Thr Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Gl Trp Mel

35 40 45

Gly Trp llg Ser Ala Tyr Ser Gly His Thr Asp Tyr Ala Arg Lys Phe
a0 55 G0

F0



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

<210= 149

<211= 24

=212>= ODNA

«213> Arilicial Sequence

<230
<223> Synthelic

=A00> 149
ggtlacacci ttacccacla tgak 24

=210= 150

=2711= 8

=212= PRT

<213=> Artificial Sequence

=220=
<223> Synlhetic

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

=210= 151

=211 24

=712 DMNA

<213 Arlificial Sequence

<220
«223> Synlhelic

=400 151
alcagegetl acaglgglea laca 24

=270 152

=211 8

<212= PRT

=2153> Arificial Sequance

<220
<223 Synthstic

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

<210 153
=211= 35
<J12= DMA

71



=213= Adificial Sequence

=220
223> Synthelic

<400= 153
gcgaghala getggaactt icactqgiic gaccoo G

=210= 154

=211i= 12

<212= PRT

<213= Adificial Seguence

=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

=400 155

caaatiglal tgacgeagle lccaggeace cigletitgh ciecagggoa aagagecace 50
cloloctgea gggocagica gagtgltagl accacclacl tagectggta cocageagazsa 120
cetggecang cioocaglet ceteateotat gglacaleca coagggecac tggeatecea 160
gacaggtica glggcagtgg gtetgggact gacticacle teaccaleag cagaciggag 240
cclgaagatt ttgcaglgla Hactglcag cagigtagts gelcaccglg gacgttcggc 300
caagggacta aggigaaaal caaac

<210= 156

<211> 108

<212> PRT

<213= Arlilicial Sequence

<220

2223= Synlhetic

=400 156

Gin llg 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 Gln Ser Wal Ser Thr Thr

20 25 30

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

35 40 AR

lle Tyr Gly Thr Ser Thr Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 85 &0
Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
55 70 Fh ao
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Grn Gln Cys Gly Gly Ser Pro
A5 =1y
Trp Thr Phe Gly Gln Gly Thr Lys Val L1.rs lle Lys
100 105

¥2



<«210=> 157

«211> 21

<212=> DNA,

<213= Arlilicial Sequence

<220
<233> Synihetlic

=400 157
cagagigta glaccaceta ¢

<210 158

“211=7

212> PRT

=213= Artilicial Sequence

<220
<223~ Synlhetic

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

=210 159

£211= 08

=212= ONA

=213> Artilicial Sequence

<220
<223> Synlhebc

=400 159
ggtacatec

=210= 160

=211=3

=212= PRT

=213> Artilicial Sequence

=220
=223> Synlhebc

<400 160
Gly Thr Ser
1

<210> 161

<211> 27

<212> DNA

213> Arlificial Sequence

<220=
<3223= Synthelic

<400= 161
cagcaglglg glgactcace gtggacy

210> 162

21

27



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

<220
<233> Synthelic

=400 162
Gin Gin Cys Gly Gly Sar Pro Trp Thr
1 5

=210= 163

=211= 367

<212> ONA

<2 13> Artificial Sequence

<220
<223> Synlhetic

<400= 163

cagglacagl lgglgeagle Wgggetgag glgaagaage clogagocge iglgaagyls 60
tectgoaagyg cticlgoala cacgticace agllatgata teaaclaggl gogacagges 120
actggacaag ggctigaglo galgggealgn alaaacecta acaglaglaa cacagaclat 1680
gcacagaagt Ilcagggcag agtcacctlg accaggaaca colocataag cacagectac 240
atggaaciga gcagoclgag alelgsggac acggecgtil attaclgige gagagaggga 300
tattgtgatg glgatlgeta tgotitigat alclgggges aagggacasal ggleaccgic 360
lcieag 367

=210> 164
<21f= 122
=212= PRT
=213= Arificial Sequence

<230
<223> Synthelic

=A00> 154

Gln Wal Gin Leu 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 Fhe Thr Ser Tyr

20 25 o
Asp lle Asn Trp Val Arg GIn Ala Thr Gly GIn Gly Lea Gl Trp Mat
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 Al Tyr

65 70 75 a0
Mel Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 o0 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> Arificial Sequence



2220
<223 Bynlhalic

=400= 165
ggalacacgt lcaccagha lgat

=210 166

<211= 8

=212> PRT

=2153= Arificial Sequence

<220
<223= Synlhebc

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

210> 167

=211~ 24

<212> DA

=213= Adilicial Sequence

=220
<223> Bynthelic

=400 167
ataaacocela acaglgglaa caca

<210= 168

=211> B

=212= PRT

<213> Arlificial Sequence

=220>
223> Synlhelic

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

=210= 169

<211= 45

<212 DNA&

=213> Artificial Sequence

<220=
=223> SBynlhetic

=400 169
gegagagagg gatatiglgg laglgatioc 1aigeilltg atats

=210= 170

“211» 15

=212> PRT

<213= Artilicial Sequence

=220
=223> Synlhelic

24

24

45

75



<400 170
Ala Arg Glu Gly Tyr Cys Gly Gly Asp Cys Tyr Ala Phe Asp lle
1 5 10 15

=210> 111

<211> 325

<212> DNA

<2153 Arifizial Sequence

<220
<223 Synlhatic

<400> 171

gasatigtgt tgacacaale tocaggeace clglotitgl ciccagggga aagagecace 60
clcetcolgea gggecaglca gaglghage agcagetacl tagectggla ecagcagaaa 120
cclagecagg cloccaggct colealctt gglgeateea geagggecac tggeateeca 180
gacaggtica glggeaglgy gtetyggaca gacticacls leaccatcag cagactggag 240
cclgaagatt ttgeagtgla Hactglcay caglatagla gotcaccgel cactitcgge 300
qoagagacca aggtggagat caaac 325

=210> 172

=211= 108

=212= PRT

=21 3= Arlilicial Seguance

=220

<32 3= Synlhetic

<400= 172

Glu Ile 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 Gln Gln 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 Leo Thr lie Ser Arg Leu Glu
65 T 75 BO
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser Pro
85 ag a5
Leu Thr Fhe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

=210= 173

<211= 29

<212> DMA

<213= Arificial Sequence

=220
«=223= Synlhelic

=400 173
cagaglgta geageagcla o 21

<210 174
=211= 7
=212> PRT



<213= Arlilicial Sequence

<220=
=223> Synlhetic

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

<210= 173

211> 9

=212= DNA

<213= Artificial Sequence

=220=
<223= Synlhelic

400> 175
gglgcatee

210> 176

<211= 3

<212= PRT

=213 Arificial Sequence

<220
=223= Synthelic

=400> 176
Cly Ala Ser
1

=210 177

«<211= 27

<212> DNA

<213= Arilicial Sequence

=220=
<223> Synlhelic

<4(0> 177
cagcagtaty glagotcace gelcact

<210= 178

<211= 8

<212= PRT

<213> Artilicial Sequence

220>
=223> Synihelic

=400= 173

Gin Gin Tyr Gly Ser Ser Pro Ley Thr
1

5

=210= 179
=211= 361
=212 DNA

27

77



=213~ Arificial Sequence

w220
<223> Synthelic

=400= 179

cagetgeane gcagaaglc gogoccagga cloglgaaac cticggagac colglocels 60
acclgcacly letctgatgy clecateage agtagtagtt actaclgggo ctggalccge 124
cagococccaq qoaagggacl ggaglggat gogaglalct attalaglyg gageacctac 180
lzcaaceegt cocteaagag togagleace atatcoglag acacgiceaa gaaccaghic 240
lcootaaage lgagelelgt gaccgecgea gacacgyetg tgtattacig tocggeaaac 300
lgggacgacq ccticlicl lgaclarilgg goocagggaa coctgglcac cglotectea 360

g a6

<210= 180

<211= 120

<212= PRT

213> Artificial Sequence

<@
<223> Synlhebc

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

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

<213 Ardificial Sequence

=220=
<223 Synthelic

=400 182

73



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

=210= 182

211> 21

=212 DINA&

<213= Ardificial Sequence

<220
<223 Synthetic

=400 183
atclatiata glgggagcac c 21

<210= 184

211> T

=212= PRT

<213= Arificial Sequence

<320
<223= Synlhelic

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

=210> 185

<211= 35

<212 DNA

=<213= Arilictal Sequence

<@ M=
=223= Synlhelic

=4 00= 185
gcggoaaact gggacgacge clicletd gaclac 36

<210= 186

211=12

e22= PRT

=213 Arificial Sequence

=220
<223> Synlhelic

=400> 186

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

<210= 187

=211= 222

219> DA

<212 Artificial Seguence

<220=
<223> Synthetic

=400z 187

77



gacatccaga tgacccagle tectlccace ciglelgeal clgtaggaga cagagicace 60
aleactgee gggocagiea gagtaltagt agetggttgyg colngtalea gcagaaacea 120
gggaaagees claagelccl galctalaag geglclagh tagasagtgg ggteccatca 180
aggltcageg geagtggate tgggacagaa ticaclclea cealcageag coigeagect 2440
galgalitlg caactalia clagccazcag lataatagt atteglacac tittggecag 300

qggaccaage tngagateas ac az
=210= 188
<211 107
=212 PRT
=213> Arlificial Sequence
<220
<223> Synlhelic
<400 183
Asp lle GIn Met Thr 31n S&r Pro Ser Thr Leu Ser Ala Ser Val Gly
i 5 10 156
Asp Arg Wal Thr [le Thr Cys Arg Ala Ser Gin Ser lle Ser Ser Trp
20 25 30
Leu Ala Trp Tyr Gin Gln 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

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

=<M(= 1589

=211 18

<Z212= DNA

=213> Artificial Sequence

=220
=223> Synlhelic

=<400=> 189
cagaglalla glagcigg 18

<210= 180

<211> 6

=212= BRT

=<213= Antiffcial Sequence

=220
=223> Synlhelic

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

<210~ 191

=211=9

=212= DNA

=213= Arlificial Sequence

50



=220
<223> Synthetic

=400= 131
aaggeglet 9

<210= 192

=211> 3

=212> PRT

<213> Artificial Sequence

<220=
<223> Synlhetic

=400 192
Lys Ala Ser
1

=210 193

<211 27

=212> DNA

<213 Arilicial Sequence

<220=
<223> Synthelic

=400> 193
caacagtata alagllattc gtacact 27

=210 194

=211~ 9

<212> PRT

<213 Artifiicial Sequence

<220
<223 Synlhetic

=400 194
GIn GIn Tyr Asn Ser Tyr Ser Tyr Thr
i 3

210> 195

=211 352

=212= DNA

<213= Arlilictal Sequence

=220=
=223> Synthelic

=400 195

cagglgcage tgglgeagle lggggelgag glgsagaage ctggggecle aglgaaggte 60
teclgoaagy cliclggala cacchicace qaclactats eactgggl segacagges 120
cciggacaag goctgagty gatgggatgy alcaaccola acaninaigg cacaaaciat 180
gcacagaagl Heagggoan gglcaccalg accagogaca cylosateac cacagoctac 240
alogagclga geagacloat alclgacgac acggocglgt allactgloc gagaggacee 300
lgagallict ligactacty gggecaggga acectgglea cogletecle ag 252

<210 195
=211= 117

51



<212> PRT
«213> Afificial Sequence

=220=
223> Synlnetic
<400> 186
Gln val Gln Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
SerWal Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr
20 25 30
Tyr lle His Trp Val Arg 5in Ala Pro Gly Gin Gly Leu Glu Trp Met
35 40 45

Gly Trp ll2 Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe
50 53 &0
Gin Gly Arg Val Thr Met Thr Arg Asp Thr Ser lle Thr Thr Ala Tyr
65 7O 73 a0
Mat Glu Leu Ser Arg Leu lle Ser Asp Asp Thr Ala Val Tyr Tyr Cys
B5 a0 45
Ala Arg Gly Pro Trp Asp Phe Phe Asp Tyr Trp Gly Gin Gly Thr Leu
100 105 110
Wal Thr Val Ser Ser
115

=210 187

211> 24

<212= ONA

=213 Arlificial Sequence

=220=
=223= Synlhelic

<4Q0= 197
ggalacacct tcaccggcta clal 24

<210= 158

=211 8

<212> PRT

<213 Artificial Sequence

=220=
=223= Synthelic

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

<210= 19%

=211= 24

212> ONA

<213~ Artilicial Sequence

220>
<223= Synthelic

=<400= 199
alcaacecta acangtgglgg caca 24

=210= 200

£2



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

<220
=223+ Synthelic

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

<Z210= 201

=211= 30

212> DNA

<212 Ardilictal Sequence

220>
<223= Synthelic

<A00= 201
qogagaggac cotgggattl ctttgaclac 30

=210= 202

=311= 10

212> PRT

<213> Adifcial 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= Arihcial Sequence

<24(=
<223> Synthetic

400> 203

gacalcgtga tgacceagle locagaclee clggclatgt cletqnacga gagggecace 60
alcaactgea aglecageca gaglghitia lacagetcea acaalaagaa ctactiaget 120
Igglaccage agaaaccagg acagoctcct sagelachca Kaclggge atelacsegg 100
gaalccggeg tecolgaceq alcaglgge ageqaglely ggacagatt caclcleace 240
alcageagec lgcaggclga agalgtggea glitatlact gicagezala Hatagtacl 300
ccatacactt lggocaggg gaccaagelg gagalcaaac 40

=210= 204

=211 13

=212= PRT

<213 Arlilicial Sequence

<220
<223> Bynlhefic

400> 204

£3



Asp le Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
§ 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
a5 40 45
Pro Pro Lys Lau Leu llz Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 56 60
Fro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 30
lle Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gin
B5 up a5
“Tyr Tyr Ser Thr Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu lle
100 105 110

Lys

<210 205

=211= 36

=212> DMNA

<213> Artificia) Sequence

<220=
=223> Synlhelic

40> 205
cagaqlgtt talacagels caacaalaag aaclac 36

<210= 206

221> 12

=212= FRT

<213> Arificial Sequence

220>
=223> Synlhels

<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

<220
<2 23> Synlhelic

<400= 207
togocalct 2

=210= 208

211> 3

=292= PRT

<213 Artilicial Sequence

<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> Adilicial Sequence

<220
223> Synlhetic

A= 210
&in GIn Tyr Tye Ser Thr Pro Tyr Thr
1 5

<210 211

=211> 352

=212> DNA

=213= Arlilicial Sequence

w20
=323> Synthetic

=A400= 211

cagglgcage lggtgcaghs tggagelgag alnaagaage ctygggcole sglgaagale 50
tectgeaagg ctelggata cacoticace gactactala Hoactgggt acgacanqes 120
cclggacaag gocttgaglg galgggatyy alcaaccela acagigotgg cacaaaclal 180
gcacagaagl tieagggeag gqteaccalg sccangogaca cglecateag cacagoctas 240
alggagetga geaggelgag atclgacgac acggecotyt attaclgtge gagaagacee 300
lgggatttel Bgaclactg gggecaggga accctggtca cegtelecle ag 352

=240 212

<211= 117

<212= PRT

=213= Arlilicial Sequence

<220~

=223> Synthelic

=400= 212

Gl Val Gln 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 20

Tyr lle His Trp Val Arg Gin Ala Pro Gly Gin Gly Leo Glu Trp Met

35 40 43

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

§5



50 85 g0
Gin Gly Arg Val Thr Met Thr Arg Asp Thr Sar lla2 Ser Thr Ala Tyr
B3 70 75 a0
Met Glu Len Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 a0 85
Ala Arg Gly Pro Trp Asp Phe Phe Asp Tyr Trp Gly Gin Gly Thr Leu
100 103 110
Wal Thr \al Ser Ser
115

<210> 213

<211= 24

<J12= DMNA

<2 13> Arlilicial Sequence

€220
=223> Synlhetic

=400 213
aqatacacel leaccggcola clal 24

=210= 214

=211= 8

<212= PRT

<213= Artilicial Sequence

=220
223> Synthelic

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

=210= 215

21> 24

213> DNA

213> Artifictal Sequence

<220
=223> Synthelic

=400= 215
alcaaccecla acagtgglgg caca 24

<210= 216

<211=§

«212= PRT

=213= Artificial Sequence

<220~
<223> Synthelic

<400= 216
lle Asn Pro Asn Ser Gly Gly Thr
1 5

=210= 217
=211= 30

14



=212> DOMNA
213> Artificial Sequence

<220=
223> Synlhetic

=400> 217
gecgagaggac cetggoailt ciitgactac 30

=210 218

<211= 10

<212= PRT

<213 Arilicial Sequence

<220=
=223= Synthelic

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

=290> 219

=211 340

<212 DNA,

=213> Artificial Sequence

<220
<223 Synlhelic

=<400= 219

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

ccgracactl iggoccaggg gaccazagcty gagatcasac 340

<210= 220

<241= 113

=2912= PRT

<2 13= Artificial Sequence

<220

<223 Synlhetic

=400= 220

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

1 5 i0 15

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

20 25 30

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

35 40 45

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

100 105 110
5t



Lys

=210= 221

=211= 38

<212 DA

<213= Arilicial Sequence

<220>
=223= Synthelic

=400= 221
cagagtgltt latacagelc caacaalaag aaclac 36

<210= 222

<219 12

<212=FRT

=<213= Artificial Sequence

<220>
<223= Synthetic

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

=210= 223

=211= 9

<212> DNA

=213> Arlilicial Sequence

<220
<223> Synthetic

=A00= 223
loggcalet g

<210> 224

=211= 3

<212> PRT

<213> Arificial Sequence

=220
<223 Synlhelic

=400= 224
Trp Ala Ser
i

<210= 225

<211= 27

=212 DNA

213> Arlificial Sequence

<220
<223~ Synlhetc

=400= 225

78



cagcaalatt alaglaclee glacact 27

<210= 226

=211=9

<212> PRT

213> Arificial Sequence

=220=
<223 Synthetic

<A00> 226
Gln Gin Tyr Tyr Ser Thr Pro Tyr Thr
1 5

<210> 227

=211 361

=212> DNA

=213> Arificial Sequence

<220
=223> Synlhetc

=4 00= 227

caggtocagt lgcagoagic gggcceagga ctgntgasge clicacagac celgleccle 60
acclgecaclg telclgnltgg clecategge aglgglagi aclaclggag clggaleege 120
cagcacceag goaagoacel ggaglagatl ggotacglce attacaglgy gaacacceac 180
tacaacecgt coclcaagag teqactttce ataleaalag acacglolaa galccagic 240
tccolgeage kgagelclgt gacigoegeg gacacgocoyg lgtallaclg tgegagagec 200
ccocglggal accatlach tgeclactgg ggccaggoaa coctagleac cgletectea 360

g 361

=210= 228

<211 120

=212 PRT

<213 Artilicial Sequence

=220
<223> Synthelic

=4(0> 328
Gln Val GIn Leu Gln Glu Ser Gy Pro Gly Leu Val Lys Pro Ser Gin
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gily 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 Wal His Tyr Ser Gly Asn Thr His Tyr Asn Pro Ser
50 53 &0
Leu Lys Ser Arg Leu Ser lle Ser lle Asp Thr Ser Lys lle Gin Phe

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

5



<212> DNA
<253> Artificial Sequence

=220=
223> Synthelic

=400> 229
galggclcea teggeagtgg igotlaclac

=310= 230

<271= 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> DNA

=213= Artificial Sequence

<220
223> Synihelic

=400 231
ghcocattana gtgggaacac

=3210= 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> Adihicial Sequence

=220
223> Synihelic

=400 233
gogagagses cocglagala coallacttt geclac

=210 234

291> 12

=212 PRT

«213>= Arificial Sequence

2

a0

35

90



220>
=223> Synlhelic

=400 234

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

=210= 235

=Z211= 325

=212= DNA

<2132= Anificial Sequence

220>
=233> Synthetic

=<4(00> 235

gazatiglgt lgacacaale lecaggeace ciglelitgl ctiocagggoa aagagecace 60
cleteetgea gggecaglea gaglghlage ageagetact tzacctggta coagoagaas 120
colggeeagg cleccaggel cotealetit gatgealeea geagggecac lggeatecea 180
gacagglica gtggeagtgg glclgggaca gacticacie caccaleag cagaciggag 240
cctgasgati Hgoaglgta Hactglcag caglalggla gelcaceget cactticgge 300

ggagggacca 3gglggagat caaac 325

=210> 236

<211= 108

<212= BRT

=213 Arificial Sequence

<220=

<323= Synlhelic

<400=> 236

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

1 D 10 19

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

20 25 ao

Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Sly Gin Ala Pro Arg Leu Leu

35 40 45

lle Phe Gly Ala Ser Ser Arg Ala Thr Gly lle Fro Asp Arg Phe Ser
S0 a5 80
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

85 70 75 20
Fra Glu Asp Phe Afa Val Tyr Tyr Cys Gln Gin Tyr Gly Ser Ser Pro
BS a0 85
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105
=210 237
=214> 31
=212> ONA
<213 Arlificial Sequence
<220
223> Synthetic
=400= 237
cagaglgita goagoagcla o 21

i



<210 238

=211=7

=212= PRT

<213= Artificial Sequence

=220=
=223= Synlhelic

<400= 238
Gin Ser vVal Ser Ser Ser Tyr
1 5

<210=> 239

=211> 4

=212=> DNA

<213= Arfificial Sequence

=220=
<223> Synthelic

<400= 239
ggtgcatec

210> 240

=211= 3

<212=PRT

=<2+3> Anificial Sequence

220>
=223> Synlhelic

=400= 240
Gly Ala Ser
1

210> 244

<211= 27

<212> DNA

=213= Artificial Sequence

=220~
<223> Synlhebc

=400 241
cageaglalg glagstcace getcact

=210= 242

<211=49

<212= PRT

=213> Arlilicial Sequence

=220=
<223> Synthelic

<400> 242

Gln GIn Tyr Gly Ser Ser Pro Leu Thr

1 8

27



<210= 243

<211= 381

<212= DNA

=213> Artificial Sequense

<220
=223> Synlhebc

<400> 243

caggtgcage lgcagoagle ggooceagga clgglgasge chicacagac colglecele 50
acclgeacty lelelggigg clecaleage aylgglggh aclaciggag clggateege 120
caglacecag ggaagggecl ggaglagalt gottacgtec altacaglgg gageaccoas 180
tacaacceqt cectcaagag tegactiace atatcastag acacotclaa gagocaghte 240
tccclgaage \gagetelgl gaclgeegey gacacageeg tglataclg tgegagages 300
cccegiggat accattactt tgeclactgg gooccagagaa contagteas cglotcolea 260

q 361

=210~ 244

<211= 120

<212= PRT

=213~ Arfificial Sequence

220>
=223> Synlhetc

<400 244
Gln Val GIn Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pra Ser Gin
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr Wal 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 Tyr Val His Tyr Ser Gly Ser The His Tyr Asn Pro Ser
50 55 G0
Leu Lys Ser Arg Leu Thr lle Ser lle Asp Thr Ser Lys Ser GIn Phe

&5 70 75 a0
Ser Leu Lys Leu Ser SerVal Thr Ala Ala Asp Thr Ala Val Ty 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> Arlificial Sequence
<220
<223> Synthelic
<400= 245
g3tggclecea icagoaglog 1ggllactas 30
<210= 248
<211= 10
=212> PRT

<213= Artificial Sequence

<220=

93



=223> Synihetic

<400> 246
Gly Gly Ser lie Ser Ser Gly Gly Tyr Tyr
1 5 10

210> 247

=211 21

212> DNA

=213= Arlilicial Sequence

=220
<223= Synkhelic

<400 247
glccaltaca glgggageac ©

<210= 24R

<211= 7

<212= PRT

<213> Artificial Sequence

=220
=223> Synlhelic

=400 248
“al His Tyr Ser Gly Ser Thr
1 5

<210 248

<271= 36

<212> DNA

<213> Artificial Sequence

=230
=223> Synlhalic

=400 249
gcoagageoe cocglggata coattacllt geclac

<210= 250

<211= 12

<313= PRT

<213= Arificial Sequence

<220
223> Synlhetc

<4D0> 250
1
=310= 351

<211= 325

<212> DNA

213> Arificial Sequence

=220=

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

21

36



<223 Bynthelic

<400 251

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

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

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

=210> 253

<211 21

212> DNA

<213> Artificial Sequence

<220=
=323> Synlhelic

=400 253
cagaglgha gocageaggla 21

<210= 254

=211= 7

=212= PRT

=213> Arlificial Sequence

=220=
«223> Synlhelic

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

=210 255
=211=9

15



<212= DNA
<213 Arlilicial Sequence

<220>
<223> Synthetic

=400> 255
gglgcatee g

=210> 255

<2113

<212= PRT

<213= Arlificial Sequence

©220>
=223> Synlhelic

=400> 256
Gly Ala Ser
1

=210=> 257

=241= 27

<212> DNA

=213> Artificial Sequence

220>
<223> Synthelic

=400> 257
cagcaqglialg glagolcace getcact 27

=210= 258

211> 89

<212=PRT

<213> Aflilicial Sequence

<220
=223= Synlhelic

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

<210= 259

<211 355

=212= ONA,

<213> Arificial Sequence

<220
=223> Synthelic

=400= 258

caggtgcagc lgcapgaglc gggeccagga ctgglgaage citcacagac celglecclo &0
accigoacty teleigglog clocalcage aglggtggtt aclactggag clggateege 120
cagcaccoag ggaagggost goaglggatl geglacatet altacaglag gageacclac 180
lacazceegt cocleazgag lcgaattale alatcaglag acacalctaa gaaccaglic 240
lccctgaage tgagetelgt gaclgoogeg gacacggeeg Igtatiacly tgegagagaa 300
qnggclatgg tillgacta ctggggecag ggaaccalgy teaccglele cleag 359

G6



<210= 260

211> 118

<212=PRT

=213= Arlilicial Sequence

=220

=223> Synthelic

=400= 260

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 ile Ser Ser Gly

20 25 30

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

35 40 45

Trp lle Gly Tyr lle Tyr Tyr Ser Gly Ser Thr Tyr Tye Asn Pro Ser
a0 55 B0
Leu Lys Ser Arg lle llz 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
B5 80 95
Cys Ala Arg Glu Gly Ala Mel Yal Phe Asp Tyr Tep Sly Gin Gly Thr
100 105 110
Leud Val Thr Val Ser Ser
115

=210 261

<211= 30

=212> DNA

=213> Arlilicial Sequence

<220
<223> Synthetic

=A00> 261
ggtgacicca teageaglgg logiactac 30

=210= 262

=211= 10

=212>PRT

=213 Arilicial Sequence

=220
=223> Synlhetic

=<A00= 262

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

<210> 263

=211+ 21

<212 DNA

<213= Arlilicial Sequence

=220
=223> Synthetlic

400> 263

77



alctatiaca glgggageac ¢ 21

=210= 264

=211=7

«212= FRT

<2 13> Arificial Sequence

=220
=223= Synlhelic

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

210> 266

<211 30

<212= DMNA

<213> Arificial Sequence

=220
<223= Synlhetic

=400> 265
gcgagagaag gggcelalggi tilgaclac 30

«210= 265

=211 10

<212= PRT

=212= Artificial Sequence

<220
«223> Synthelic

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

e210= 267

=211= 323

<212= DNA

=213= Adilicial Sequence

<220
223> Synthelic

<400> 267

gacalceagl lgacoeagic lccalectic ctgletgeat clataggaga cagagicace 60
atcacitget ggoccaglea gggoatiage agllatilag cotggtatea geaaazacea 120
ggoaaagose ctaaactect gattlaloct geatcegelt lgcazaglgg gateccalea 180
anqgtcageg geaglggalks togoacagaa teaclcica cealcageag cotgoageel 240
gazagaltilg caactatia ctglcascag citazlagit acccgtlcac Hitgaccag 300
gggaccaags igaagateas ac 322

=210= 268

<211= 107

<212> PRT

<213= Arilicial Sequence

w220=

78



<223> Synthetic

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

=210= 269

=211=18

=212= DNA

=213> Arliicial Sequence

<M=
<223= Synthelic

=400= 269
cagagcata gcagtat 18

<210= 270

211> 6

«212= PRT

=213~ Artificial Sequence

=220~
=223 Synlhetic

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

=210= 271

<211= &

<2 12> DA

<243= Adilicial Sequence

<220=
<223> Bynthelic

400> 271
gclgeatee Q

=210 272

211+ 3

“212> PRT

<213> Artificial Sequence

=2
223> Synlhelic

99



=400= 272
Ala Ala Ser
1

=210= 273

<211= 27

<212 DNA

<213= Artificial Sequence

220>
<223 Synthelic

<400 273
cazcagetta alagtiaceco ghicact 27

<Z210= 274

211> 9

«212= PRT

213> Arlilicial Sequence

A=
<223= Synthelic

<400~ 274
Gin GIn Lew Asn Ser Tyr Pro Phe Thr
1 5

<210= 275

<211= 355

<212> ONA

213> Arlilicial Sequence

ot
=223 Synlhetic

<400 275

cagglacage lgcaggagic gageccagaa clggtgaage cllcacagac celgleccic 860
acctgcacty telelggtog clocatcage aglgatgght actactggag clggatcege 120
cagcacccag ggaaggacct agaglogatt ggalacatol atlacagtgg gageacctac 180
(zcaaccegl cooleaagag legaatiale alaleagtag acacglolaa gaaccaghic 240
lccctgaage lgagelelgt gaclgecgen gacacggeeq tglattaclg igegagagas 300
ggogctatog itgacla clggggecag ggaaccotgg teaccgictc cicag . 339

<210= 276
<211> 118
22192= PRT
<213 Arificial Sequence
<220
223> Synlhelic
<4(10> 276
GlIn Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
1 5 10 15
Thr Leu Ser Leu Thr Gys 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 80
Leu Lys Ser Arg lle Ile lle SerVal Asp Thr Ser Lys Asn Gin Phe
65 70 75 a0
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
B5 a0 o5
Cys Ala Arg Glu Gly Ala Met Val Phe Asp Tyr Trp Gly Gin Gly Thr
100 105 110
Ley Val Thr vVal Ser Ser
15

<210= 277

<211= 30

<212> DNA

<Z213= Arificial Sequence

<220
<223 Synlhebc

<400 277
gglggeleca icageantog lggtiactac 30

<210= 278

<211= 10

<212> PRT

=213 Artificial Sequence

<220
223> Synlhelic

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

<210= 279

<211> 21

=212 DMNA

<213= Arificial Sequence

=220
<223= Synthelic

=<4(0= 278
alclattaca gtgggageac o 21

=210 280

=211+ 7

<212= PRT

=213> Arificial Sequence

<220
=223 Synthelic

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

=210 264

1D{



<211= 30
<212> DNA
«213= Arlilicial Sequence

=20
223> Synlhelic

<400= 251
gcgagagaag gggelalggi tttgactac 30

=210= 282

=211=10

=212= PRT

<2153> Arlificial Sequence

220>
<223 Bynthelic

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

<210= 282

<241 322

=212= ODNA

<213 Arilicial Sequence

<220
<323> Synthetic

=400= 283

gacatceagl lgacceagic tecalectc cigtetgoal clglaggaga cagagleace G0
atcactiget gggecagles gggcatiage agliatitag colgglalca geasazacea 120
gogaaageee ctasaclcol galatgel goalecgelt tgcasaglag ggtcccalea 180
aggticageg geagtggale laggacagaa ttcaclclea ceateageag cctgeagecl 240
gaagatillg caacitatla ctgtcaacag cttaatagli acccgticac tilggccag 300
ggoaccaage lgganalcaa ¢ 322

=210 284

<211= 107

<212+ PRT

=213 Arlificial Sequence

<20

<223 Synthelic

<40D= 284

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

1 5 gl 15

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

20 25 30

Leu Ala Trp Tyr GIn Gln 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 Sar Gly
50 55 &0
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu GIn Fro
65 70 75 BO
Gl Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Leu Asn Ser Tyr Pro Phe
B& o0 95
Thr Phe Gly Gin Gty Thr Lys Leu Glu lle Lys

02



100 105

=210= 2A5

<21i= 1A

<212 DNA

<213> Arlificial Sequence

=220
<223 Bynlhelic

=400 2R5
taggacatia goagliat

<210 2865

<211>6

212> PRT

=213= Artificial Sequence

<220=
=223> Synlhetic

<400 286
Gin Gly lle Ser Ser Tyr
1 5

=210= 287

<211=9

<212= DNA

<213> Arilicial Sequence

220>
=223> Synthelic

=400 287
gelgecalco

=270 283

=211=>3

<212> PRT

=<213= Arlilicial Sequence

=220=
=223> Synlhetic

=400= 288
Ala Ala Ser
1

=210= 239

<211= 27

<212= ONA

=213> Artificial Sequence

=220
<223> Synlhelic

=400~ 289
cazcagcotta alagtlacee glicact

18

a7

/D3




«210= 250

<211= 9

=212= PRT

<213= Arlilicial Sequence

=230=
<223= Synlhetic

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

=210= 291

<311> 355

=212> DMA

<213= Arilicial Sequence

=220
<223> Bynthelic

<400 291

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

<210 202

<211= 118

<212> PRT

<213= Arificial Sequence

=220
=223> Synlhetic

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

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

<213= Arificial Sequence

{04



<220
=223> Synthelic

<400> 293
gatageteea lcageaglgg lggtlactae 30

<210~ 204

=211= 10

=212= PRT

<213= Arlificial Seguence

<220
=223> Synlhelic

<400> 294
Gly Gly Ser ll2 Ser Ser Gly Gly Tyr Tyr
1 5 10

<210= 203

211> 21

=212> DNA

<213= Artificial Sequence

Sl
<223 Synlhelic

<A00= 285
alclattaca glgggagcac © 21

<210= 206

211= 7

212> PRT

<213> Artificial Sequence

<220
<223> Synlhatic

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

=210= 297

=211> 30

<212> DNA

=213= Arlilicial Sequenca

=220
=223> Synlhelic

<400= 297
gcoagagasg gagclalggt tthgactac 30

<210~ 298

=211= 10

=212= PRT

<213= Adicial Seguance

w220

.05



«223> Synlhelic

<400 296

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

=210= 289

=211= 323

<212=> DNA

<213> Arlificial Sequence

=220=
<223= Synthetlic

400> 299

gacalccagh tgacccagic lecalectic clatclgeal cigtaggaga cagagicace 60
atcactgct gggocaglca gggeatiagc aghiatiag colgglatea geazazacea 120
gggaaagece claageteel gatolatget geatecgetl lgeasagtgg ggtecealea 180
aggticageg goaglggate \gggacagaa Heactelea caateageag celgoagecl 240
gaagaltily caacttatta ctglcaacag cllaatagh acceghtcas tittggecag 200
gogaccaagco tggagalcaa ac J22

=<210= 300

<M1= 107

<212= PRT

=213~ Artificial Sequence

=220

=223> Synlhelic

<400 300

Asp Il GIn Leu Thr Gin Ser Pro Ser Phe Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Wal Thr e Thr Cys Trp Ala Ser Gin Gly lle Ser Ser Tyr

20 25 30

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

35 40 45

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

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu Gin Pro
85 70 75 B0

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

35 80 a5
Thr Phe Gly Gin Gly Thr Lys Lau Glu lle Lys
100 105

=210= 301

<211> 18

=212= DNA

<213= Arlificial Sequence

<220
<223> Synthebc

<400> 301
caggqacatla goaghtal 18

«210= 302
=211= 6

106



212> PRT
<213> Artificial Sequence

=220
«223> Synlhelic

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

=210 303

=211= 8

213> DNA

<213> Arlificial Sequence

=220
223> Synthelic

=400> 303
gclgcalce 9

=210> 304

<211= 3

=212= PRT

<213= Arificial Sequence

<220
223> Synlhelic

<400> 304
Ala Ala Ser
1

=210 305

=211= 27

212> DNA,

=213~ Arificial Sequence

<220=
=223 Synlhelic

=400 305
caacagctta atagitacoce atteact 27

=210 306

<211= 9

=212= PRT

<213> Arlilicial Sequence

=220
223> Synlhetic

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

=210= 307
=211> 335

;’07-



212> DNA
=213> Adificial Sequence

<220
=223~> Synlhetic

=A00> 307

cagglgcage lgeaggagte gageccagga clggtgaage clicacagac coigteccle 80
acctgcacty tefctgglag clecatcage aglgalagh actaciggac clagaleege 120
cagtacccag ggaagggcel ggaglggatt ggglacatct attacaglgg gageacctac 180
tacaacccgl cocleaagag icgaghiale atalcaglag acacgtctaa gaaccagtic 240
tccetgagge lgagelolgl gactgeegeq gacacggeey tglatlaclg lgegagagaa 300
ggagclalgg tttigacla clggggoeag ggaaceelag leacegtete clcag . 353

<210= 308

211> 118

<212= PRT

=<213= Anificial Seguence

“220>
<223~ Synthalic

<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 a0
Gly Tyr Tyr Trp Thr Trp Ite Arg Gin Tyr Pro Gly Lys Gly Leuw Glu
5 40 45
Trp lie 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 Val 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 25
Cys Ala Arg Glu Gly Ala Mel Val Phe Asp Tyr Trp Gly Gin Gly Thr
100 105 110
Leu Val Thr val Ser Ser
115

=210= 309

=211= 30

<212> DINA

<24 3> Arlificial Sequence

<220
«223> Synthetic

=A00= 309
ggtggeleca lcageagtgy lggllaclac 30

=210= 310

<211= 10

=212= PRT

<213> Arilicial Sequence

<220=
223> Synlhetic

=400 310

108



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

=210> 311

=211= 21

=212> DNA

=213= Arlilicial Sequence

<220
=223+ Synthetic

=400> 311
atclaliaca atgggageac ¢ 21

<210= 312

211> 7

<212= PRT

<213 Arificial Sequence

=220=
223> Synlhelic

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

=210= 313

=211= 3

=212 DNA,

<213= Adilicial Sequence

<220=
<223> Synthetic

=400 313
gcgagagaag ggoctalggl dilgaclac 30

=210 314

<211= 10

=212= PRT

=213= Artificial Sequence

=220
=223= Synlhelic

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

<210> 315

«211= 1322

=212= ONA

<213= Arificial Sequence

<220
<223> Synlhelic

=400= 315

109
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gacatccagl lgacecagte tecatectic ciololgcal ctgtaggaga cagagloace 60
alcacltget gogecaglea gggeattage agttattiag coigglalea geaaagacea 120
aggazaagcee ctaagelect galclatgel goateegelt tgeaaaglgg ggteccatea 180
aggtlcageg geagtggale tgggacagaa leactctea caateagcag cclgoagect 240
gaagatttly caacitatla ctglcaacag ctlaatagtt accegticac Hitggeeag 300
gogaccaageo lggagalcaa ac 322

<210 316
<211> 107
<212> PRT
<213= Arificial Sequence
<220
=223> Synthetlic
<400> 316
Asp lle Gin Leu Thr Gln 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 Gin Gin Lys Pro Gly Lys Ala Fro Lys Leu Leu Tle
25 40 45

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

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu Gin Pro
6o 70 75 B0

Glu Asp Phe Ala Thr Tyr Tyr Gys Gin Gln Leu Asn Ser Tyr Pro Phe

B4 80 9
Thr Phe Gly 5In Gly Thr Lys Leu Gld lle Lys
100 105

<210= 317

<211= 18

=212> ONA

=<213> Ariificial Sequence

2220
223> Synthetic

=400 317
cagagcalta gcagtlat 18

=210=> 318

=211> 8

212> PRT

=213> Arlilicial Sequence

<220=
=223= Synthelic

<400 318
Gln Gly lle Ser Ser Tyr
1 5

=210= 319

211> %

=212= DINA

«213> Arlilicial Sequence

L



=220>
<223= Synlhelic

=400= 319
gclgcatce 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 atagitacce glicact 27

210> 322

<211=8

=212> PRT

=213= Arlificial S=quence

<220=
=223> Synlhelic

=400 322
Gin GIn Leu Asn Ser Tyr Pro Phe Thr
1 5

=210= 323

211> 358

=212> DNA

=213> Artificial Sequence

<220
=223 Synlhelic

=400 323

caggitcaco Igglgcaglc ggagelgag glgaagaage clggggecle =glgaaggte B0
loctgeaggg chiciagtla cacchilace asctalgeta toacclaggl gegacaggas 120
colggacaag ggotigagty galgggatgy alcagegela acagtggtas cacagaclcl 180
gcacagaaqt lecaggecag aglcacealg accacagaca catccacgac cacagselac 240
atggaaclga ggageclgag alclgacgac acggecglgl atiattgige gacgtalagl 200
lggzacltic aclggicga coeetggage cagggascee tggteacegt cleclcag 358

<210 324
=211+ 1149

iy



«212= PRT
<213= Arilicial Sequence

320

<223> Synihetic

400> 324

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

1 5 10 15

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

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

=210= 325

<211= 24

=212= DNA

=273= Arilictal Seguence

220>
222 Synthelic

<A00= 325
ggtiacacct taccaacla lggi 24

=1(0= 336

=211~ &

=212 PRT

=213 arlificial Sequence

<220=
<223> Synthetic

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

<210 327

<211= 24

=212> DA

<21 3= Artificial Sequence

=220
223> Synlhelic

=400 327
alcageqela acaglgglaa caca 24

210> 328
it2



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

<220=
<223> Synthetic

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

« 210 329

=211> 36

=212> DA

<213> Adilicial Sequence

<720
<223> Synthelic

<400 328
gcgacglala ghiggaactt leachogitc gacees 36

<210= 330

<211= 12

212> PRT

=213~ Artificial Sequence

222
<225 Synlhetic

=400 330

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

<210> 331

=211 325

212> DNA

=213> Anilicial Sequence

=220
=223> Synlhelic

=400 331

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

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

=230
<223= Synlhelic

<400 332
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Glu lle Val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Val Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Thr Asn
20 25 20
Tyr Leu Thr Trp Tyr Gln 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 G0
Gly Ser Gly Ser Gly Thr Asp Phe lle Leu Thr lle Arg Ser Leu Glu
65 70 7o 80
Pro Glu Asp Phe Ala Val Ty Tyr Cys &1n GIn Cys Gly Gly Ser Pro
85 a0 85
Trp Thr Phe Gly Gln Gly Thr Arg Val Glu lle Lys
100 105

=210> 313

<211= 21

=212= ONA

=213 Anilicial Sequence

<220>
<223> Synlhelic

=400= 333
cagaglgica gtaccascta 21

=210=> 334

<211> 7

=22= PRT

=213> Arlificial Sequence

<220=
=223> Synihalic

<4 00> 324
Gin SerVal Ser Thr Asn Tyr
1 5]

<210= 335

=211=8

=272= ONA

213> Arlilicial Sequence

<220
«<223> Synthetic

<400> 335
ggltgcatee 9

210> 336

“211= 3

=212= PRT

<213> Adificial Sequence

<220=
233> Synlhelic

=400 336
Cly Ala Ser

g



<210= 337

211> 37

<212> DNA

213> Arificial Sequence

<220=
=223> Synthelic

=AQ0> 337
cagcaglghg glogelcace glggacy 27

=210= 338

211> 9

<212= PRT

«213> Arificial Sequence

=220=
<223 Synlhetic

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

<210 339

=211=> 3565

=212= DNA

=213> Artificial Sequence

220
=223> Synthetic

=400=> 339

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

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

<220=
<222 Synthelic

<400> 340

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

1 S 10 15

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

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

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

g



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

<210= 341

211> 24

=212= DNA

<213> Artificial Sequence

=220
223> Synlhelic

400> 341
ggattcacct teaglageta tgge 24

=210= 342

=211= B

212> PRT

<213= Arlificial Sequence

=220=
=223= Synlhelic

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

210> 343

211> 24

=212> DNA

<213= Arlificial Sequence

=220=
=223= Synlhelic

=A00> 343
atalggtatg atggaaglaa (aza 24

=210= 344

=211= &

=212= FRT

<213= Artificial Sequence

230
223> Synlhelic

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

=210= 345

=211= 33

212> DA

<213 Artificial Sequence

11¢



<220
<223> Synthetic

<400= 345
gcgagagalg gagtagacgg tgctitigal att 33

<210 346

211> 11

=212= PRT

<213= Arificial Sequence

=220=
223> Synthefic

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

=210= 347

=211= 322

=212= DNA

=2153> Artificial Sequence

<220
<223> Synlhetic

=400= 247

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

=210~ 348

=211= 107

=212> PRT

«=213= Arilicial Sequence

=220=
223> Synlhelic

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

1



<210= 349

211> 18

<212= DNA

«=213= Ardilicial Sequence

<220
223> Synlhetic

=400 345
caggacalla gazalgat

=210= 350

<211=6

212> PRT

=213 Adificial Sequence

=220=
<223= Bynlhelic

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

<210 351

<211= 8

=212 DNA

=2 13> Arfilicial Sequence

<220=
<223> Synthelic

=400= 351
gclgcatee

210> A52

=211= 13

=212= PRT

=213> Artilicial Sequence

<220
<223> Synlhelic

=A00= 352
Ala Ala Ser
1

=210=> 353

<211= 27

<212> DMA,

<213+ Arilicial Sequence

<220
<245> Synthehlc

<400 353
caacaagalt acaattaccl glatacl

=210= 254
<211= 8

18

27



<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= Arificial Sequence

=220
=223> Synthelic

<4[{)> 355

gagglgcagl lggiggaglc goggggagge tggtocage clggggagle cotgagactc 60
leclgigaag cotolggal cacotttnat sactatlata lgacetggat cogecagact 120
£oagggaagy g9ctggaalg galgaccaac alaazaggaag alggaaalga tagalactal 180
dlggactcly tgaagygecy clicaccale lecagagaca acgocaagea gloactgit 240
ctacaaalga acaglolgag ageegaggac acggelgttt atlaclglge gagagaatit 300
tggaglggcc cleaclacgy Mtggacgle tgggoccaag ggaccacggl caccglotes 260
can 264

=210 346

=211= 121

=212= PRT

213> Arihcial Sequence

=220
<223+ Synlhetic

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

Tyr Met Thr Trp Val Arg Gln Thr Pro Gly Lys Gly Leu Glu Trp val
35 40 45
Ala Agn e Lys Glu Asp Gly Asn Asp Arg Tyr Tyr Val Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ala Lys Gin Ser Lew Phe
55

70 75 20
Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
BS ag a5

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

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

115 120

=210~ 357
<211> 24
<212 DNA

=213= Arlilicial Sequence
<220=

114



223> Synthetic

<400= 357
goaticaccl Hgalaacta ttat

<210 358

=211= &

<212= PRT

<21 3= Adifcial Sequence

<220
<223> Synlhetic

=400 358
Gly Phe Thr Phe Asp Asn Tyr Tyr
1 3]

=210= 358

<211=24

=212> DMNA

<21 3> Arificial Sequence

<220
<223> Synthelic

<400= 359
atasaggaag alggaaatga tags

=210 380

=Z11>8

=212= PRT

<213= Ariificial Sequence

=220
=223> Synlhetic

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

=210 361

=211= 42

<212> DNA

<213> Arlificial Sequence

<3220
<223 Synlhelic

<400= 361
gcgagagaat Hggaglog cocleaclac gglitggacg te

=210= 362

=211 14

<212= PRT

=213= Artificial Sequence

<220=
<223 Bynlhelic

24

42
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<400 362

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

<210= 363

211> 322

=212= OINA

=213= Arificial Sequence

=220
<223 Synihetic

=400 363

gooctocaga igacccagle tecateoles otglolgeac cfglaggega cagaglecace 60
atcactlgee gggcaagltea ggacgllaga aataatllag golggtalca goagaazcca 120
gggaalgecc ctaaalice! galclatget gealceagh tacaaaglyg aatcosatea 180
agghicageg geagtggale tggeleagal feaclclca coatcagean ootgoageel 240
gaagafttlg caacttatta ctgtelacaa gallacaalt aceclecgac gllcgoecag 300
gggaccaang tggasateaa go 322

<210= 354
<211= 107
=212= PRT
=213= Arificial Sequence
=220
<223> Synlhatic
<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 30
Leu Gly Trp Tyr Gln GIn Lys Pro Gly Asn Ala Pro Lys Phe Laulle
35 40 45

Tyr Ala Ala Ser Ser Leu Gin Ser Gy lie Pro Ser Arg Phe Ser Gly
50 65 80
Ser Gly Ser Gly Ser Asp Phe Thr Leu Thr lle Ser Ser Leu Gin Pro
65 T 75 a0
Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln Asp Tyr Asn Tyr Pro Pro
a5 80 95
Thr Phe Gly GIn Gly Thr Lys Val Glu lle Lys
100 106

<210~ 365

=211> 18

<212> ONA

<213= Artificial Sequence

=220
<223 Synlhelic

=400 IB5
caggacgtta gasalaal 18

=210= 368

=211= 8

<212= PRT

=213~ Arlilicial Sequence
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<220
<223> Synthetic

=<400> 266
Gin Asp Val Arg Asn Asn
1 5

<210= 357

=211=12

<212= DNA

=213= Adificial Sequence

=220
=223~ Synlhelic

=400 357
geclgeates

<210 368

<211= 3

<212> PRT

=213= Arlificial Sequence

220
<223> Synlhetic

<400> 268
Ala Ala Ser
1

<210 359

<211 27

=212 ONA

<213> Arilicial Sequence

=220
233> Synlhetic

<40 359
clacaagatt acaallacce lccgacg

<210 370

<211+ &

=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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<M=
<223* Synlhetic

=400 371

caggtgeage iggtagagtc laggggagge glgglecage clgggaggls cotgagacte 60
lcelgigeag cglefgaatt cacctieagt agtalggea tgeacigggl cogecagact 120
ccaggcaagg ggclggagty gglggoagtt Uatggtalg atggaaatas laaaszctat 180
gtagactceyg kgaagggocg aitcaccale teaagagaca allccaagaa cacgeigtal 240
vlgcazalga acagoclgag agecgaggac acgactglgt attactglye gagagateac 300
gattilagga glggtiatga gaggloglic gacoeclygg gecagggaac cliggicacs 360
gletecicag 370

<210= 372

<211= 123

=212= PRT

=213> Artificial Sequence

<220

=223> Synthelic

<400= 372

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

1 2 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 Pra Gly Lys Gly Leu Glu Trp val

35 40 45

AlaVal Leu Trp Tyr Asp Gly Ser Asn Lys Asn Tyr Val Asp Ser Val
50 a5 G0
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

B5 70 Th Bo
Leu GIn Mel Asn Ser Leu Arg Alz Glu Asp Thr Ala Val Tyr Tyr Cys
85 ap 85
Ala Arg Asp His Asp Phe Arg Ser Gly Tyr Glu Gly Trp Phe Asp Pro
100 105 110
Irp Gly GIn Gly Thr Leu Val Thr Val Ser Ser
115 120
<210= 373
=211 24
=212= DNA
=213> Afilicial Sequence
=220
=223 Synlhetic
=400 373
ggaticacct lcaglagita lgge 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= DMNA

=213= Arilicial Sequence

=220
223> Synihelic

=4 Q0> 375
ttatggtalg alggaantaz laaa 24

=210= A76

=Z211= 8

=212 PRT

<213= Arlilicial Sequence

<220=
=223 Synthelic

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

<210= 377

<211= 48

w212 DMNA

=213> Arificial Sequence

<220
<223> Synthelic

<400z 377
gegagagale acgalitiag gaglogitat gagagglogl legacooo 45

<210 378

211> 16

=212= PRT

=213= Adificial Seguence

=220=
<223> Synlhelic

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

=210 378

=211 322

=212> DNA

<213= Artifical Sequence

<220=
=223> Synthelic

=A400> 378
gaaatiglg! igacacagtc lccaaccace chglohitgl clocaggyga aagagecace 60
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cteleclgea gggecagtca gaglgitege agetacttag colgglacea acagaaacat 120
ggccaggcete ccaggeteal catclalgal gealecaaca goaccaclgg cateccagee 180
aggtteagty geaglgagte lgggacagac teactelca coalcageag cotagagect 240
gaagaliftg cagttlatta clgicageac cglageaact goccloceac thheggegga 300
gagaccgagg tggaggicag ac 322

=210= 380

<211= 107

<212= BRT

=213= Artificial Sequence

<220
=223= Synthetic

=400= 380
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 30
Leu Ala Trp Tyr Gln 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 0
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thrlle Ser Ser Leu (5lu Pra
65 70 5 80
Glu Asp Phe Ala Val Tyr Tyr Cys GIn His Arg Ser Asn Trp Pro Pro
85 80 85
Thr Phe Gly Gly Gly Thr Gl Val Glu Val Arg
100 105

<210= 381

=211= 18

=212= DNA

<213> Arilicial Sequence

<220
<225> Synlhetic

<400 331
cagaglgtic geagelac 18

<210= 382

<211= 6

=212=PRT

213> Arlificial Seguence

<220
=223% Synthelic

=400 382
Gin Sar Val Arg Ser Tyr
1 5

=210 383

=211= 19

=212= DNA

=213= Arificial 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>= DMA

=213> Arilicial Sequence

=220
=223~ Synthelic

=400 385
cagcaccyla geaactgyee teccact 27

=210= 386G

211> 9

212~ PRT

=213> Arilicial Sequence

<220>
<223= Synthetic

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

<210 337

=211= 18

=242 DNA

<213= Arifical Sequence

<220=
=233 Synthelic

<400 287
laccggelce cgalag 16

<290 3ER

<211> 18

=212 DNA

<213= Adilicial Sequence

<220
=223> Synthelic

Faf



=400> 338
ggcggelaag giattioga

<210= 389

<211= 22

<212= DA

<213> Adificial Sequence

<220
<223> Synthelic

=400 389
Hgggaalga ggazageasas ot

=210= 390

<211> 18

=212= DNA

<213= Arlilicial Sequence

<220
<223> Synthelic

=4(0= 380
ctgaagtace ggaggaga

=210% 381

=211= 20

<212> DNA

=213~ Arificial Sequence

=220
<223 Synlhelic

<400 391
atcacgetgg tgatectett

=210 392

211> 15

=212> DNA

<213> Arificial Sequence

=220>
223> Synlhelic

=400 392
gctgeggoga glgelt

=210= 393

<211 23

=212> DA

=213= Artificial Sequence

=220
=223= Synihelic

=A00=> 393
lggcaaatge tggaceeaas aca

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

12

22

18

20

16

23
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=213= Arlificia! Sequence

=220=
<223> Synihetic

<4 00> 3894
gggtectgoc alcttglec 19

=210 385

<211= 22

=212> ONA

=213 Arificial Sequence

=220
= 223= Synlnelic

=400z 395
gcagalga=sa gaclgggasac ca 22

<210=> 206

211> 372

=292= DNA

=213= Arlificial Sequence

=220
«223> Synthebc

<400z 396

caggigeage tggtgcagte aggtecagoa clggtgaane coicgeagaa celcicacle 60
acclglgeea Iotecggaga caglglelel aglgatagtg clgetiggaa clggaleagg 1240
caglcooeat cgagaggee! lgaglggety ggaaggacat astacaggle casgtggtat 180
aatgattatg cagtatclgt gasaaatcna alaaccitca acccagalac alccazgaac 240
cacalcleos lgeagetlgaa ctolgtgact coegagoaca cggoiatela Hactglgea 300
agagaggagy alaabiggas ttacgnotgg ctegaccsst ogggecagog aaccacggte 360

accgielzel ca 372
=210= 397
<211= 124
312> PRT
<213= Arlificial Sequence
<320=
=223> Synthelc
<400= 397
Gin 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 Sar Val Ser Ser Asp
20 25 30
Ser Ala Ala Trp Asn Trp lle Arg GIn Ser Pro Ser Arg Gly Leu Glu
25 40 45
Trp Lew Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala
50 55 B0
Yal Ser Val Lys Ser Arg le Thr Phe Asn Pro Asp Thr Ser Lys Asn
B5 70 75 B0
His lle Ser Leu Gin Leu Asn Ser WVal Thr Pro Glu Asp Thr Ala lle
85 a0 85
Tyr Tyr Cys Ala Arg Glu Gly Asp Asn Trp Asn Tyr Gly Trp Leu Asp
100 102 110
Pro 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

220>
«223> Synthelic

<AD0= 348
ggagacagtg telciagtga tagtgelget

=210= 399

=211= 10

<M2= PRT

=213= Anilicial Sequence

<220
=223> Synlhelic

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

<210= 400

<211= 27

<212 DMNA

=213= Arificial Sequence

<220~
<223 Synthetic

<400= 4010
acatactaca gglccaagtg gtataat

<210= 401

211> 9

212> PRT

213> Arlificial Sequence

<220
=223 Synlhelic

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

=210= 402

<211= 42

=212= ONA

2135 Arlimdal Sequence

=220
«223> Synlhelic

=400 402
gcaagagagg gagataaltg gaattacgge tggctegace ce

20

27

1249

42



<210> 403

211> 14

<212= PRT

<213= Arificial Sequence

<220
=223> Synlhelic

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

=210= 404

<211= 336

=212> DNA

«<213= Arlilicial Sequence

e 220>
«223%> Synthelic

=400= 404

gacatccagt tgaccoagle lecactetes ctgoccgtca cecelggaga gecagesios 60
atclcclaca gatclaglea gagoclectt citagtaaty gatacaacts Htggating 120
lacetgeaga agocagggea glelecacaa clectgatct attlggtitc {tagleggges 180
lcegggylee clgacagytt cagtggeagt ggalecngea cagatttiac aclgaaaals 2440
agcagaglgg aggclgagga ttiggast tattakigta tgeaagelel acaaacieeg 300

tacaclttto gococgggggac caagglggas alcasa 336

<210 405

<211= 112

<212= PRT

213> Arificial 3equence

<220

223> Synlhelc

<400= 405

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

1 5 10 15

Glu Pro Ala Ser lle Ser Cys Arg Sar Ser Gin Ser Leu Leu Leu Ser

20 25 30

Asn Gly Tyr Asn Tyr Led Asp Trp Tyr Leu Gin Lys Fro Gly Gin Ser

a5 40 45

Pra GIn Leu Leu lle Tyr Leu Val Ser Ser Arg Ala Ser Gly Val Pro
S0 55 &0
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle

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

Leu GIn Thr Pre 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

{30



=400> 406
cagagocics ttcHagtaa lggatacaac tat

<210 407

211> 11

212> PRT

=213> Anlilicial Sequence

=220
=223~ Synlhelic

=400= 407

GIn Ser Leu Leu Leu Ser Asn Gly Tyr Asn Tyr

1 o 10

=210= 40g

=211= 9

<22= DNA

<213> Aflilicial Sequence

220>
=223> Synthelic

=400 408
Hagtticl

=210= 409

<211 3

=212 PRT

<212= Artificial Sequence

230
=223> Synlhetic

=400 409
Leu Wal Ser
1

=210= 410

<211= 27

<212= DMNA

«<213= Adificial Sequence

=220=
=233 Synihelic

=AQ0= 410
algcaagcle lacaaaclcs glacack

=210= 41

<211> 9

<212= PRT

=213= Arlificial Sequence

<220
<223= Synihelic

<400 411

a3

27
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iet Gin Ala Leu Gin Thr Pro Tyr Thr
1 a

<210=> 412

<211> 360

<2127 DMNA

213> Arbificial Sequence

B
=223> Synthatic

400> 412

caggigeage igeaggagic gggcccagga clgglgaage clicacagac colglecete 60
acctgeactg Icictgglgy clecgteage aglgolaatt actaciggag ctggglecge 120
caacacccag ggaagggecl ggaglgglt ggttacatea aaaacagtgy gggeacctac 180
lacaaccegt coctcaagag lcgealtace atateagtag acacglclaa gaaceactic 240
Iccclgagac igagetatat gacggoegeg gacacggeey tgtattactg lgogagagel 300
gatteggaga gleactactt lgactactgg ggccagagaa coclogteac cglctecica 360

<210= 413
=211= 120
«212= PRT
=213 Artificial Sequence
220>
<223 Synthelic
=400= 413
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 Val Ser Ser Gly
2q 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 Uiz Lys Asn Ser Gly Gly Thr Tyr Tyr Asn Pro Ser
50 a5 60
Leu Lys Ser Arg lle Thr lle Ser Val Asp Thr Ser Lys Asn His Phe

55 70 5 80
Ser Lew Arg Leu Ser Ser Mel Thr Alz Ala Asp Thr AlaVal Tyr Tyr
BS a0 a5
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
gulagelecq tcageaglgg tasttaclas a0
<210 415
<211 10
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212> PRT
=213~ Adificial Sequence

=220
=223> Synthetic

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

2210 415

=211=> 21

<212> DINA

=213= Adilicial Sequence

=220
=225= Synthelic

<400> 416
alcaszaaca glggagoeac ¢ 21

<210= 417

=211=7

=212> PRT

=213> Artificial Sequence

=2320=
=323= Synthelic

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

=210= 418

=211= 26

<212= DNA

<213> Adilicial Sequence

<220
223> Synthelic

=400= 413
gcgagagelg gitcggogan cactacllt gactac 26

=210= 4189

<211= 12

<212= PRT

=213+ Afificial Sequence

=230
=223> Synlhelic

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

<210 420
<211= 224
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<212> OMA
<213= Arificial Sequence

<220
<223> Synthetic

<4 00> 420

gacalccagt tgacecagle tocaggoace cigtetitgt clecagggga aagagecace 60
cleteclgea gggocantca gagtgttage agoaactacl tagectggla ccagoagasa 120
cclggocagy cleocaggct cotcalelat gglgealeca gcagggocacs ggealceca 160
gacaggitca glggcagigg glelgggaca gacllcacte leaccatcag cagactggag 240
cclgaagalt glgcaglgta ttactgleag caglacggtt acteacegal caccttogge 300

casgggacca ageiggagal caaa 324

<210= 421

<211> 108

=212> PRT

«213= Adilicial Sequence

<220

=225 Synthetic

<400 421

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

1 ] 10 15

3y Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Asn
20 25 3Q

Tyr Leu Ala Trp Tyr Gin Gln 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 5] =4
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
65 o 75 a0
Pro Glu Asp Cys Ala Val Tyr Tyr Cys GIn GIn Tyr Gly Tyr Ser Pro
a5 90 a5
lle Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys
100 105

<290 432

=211= 21

<212 ONA

=213= Arilicial Sequence

=220=
=223> Bynthelic

=400> 422
cagagtglta gcageaacla 21

=210= 423

<2N=7

=212 PRT

=213= Anlificial Sequence

<220
«223> Synlhetic

=400= 423

3ln SerVal Ser Ser Asn Tyr
L 5
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<210 424

211> 0

=212= DNA

=21 3= Ariilicial Sequence

<220
=223 Synthelic

<A400= 424
ggtgcalcs g

=210 425

“211> 3

=212= PRT

<213= Arificial Sequence

<220=
<223= Synthetic

<400 425
Gly Ala Ser
1

=210 426

=211= 27

=212> UNA

<213> Artificial Sequence

w220
=223> Synthetic

=400 426
cageagtacg gilactcace gateace 27

=210 427

2211% 8

=212> PRT

<213= Arbificial Sequence

€220
=223= Synthetic

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

<210 428

<211> 3689

=212 DNA

<213= Arficial Sequence

220>
=223~ Synlhetic

=40k 428
gaggtgcage tggigcagle 19ag09agge glggleccage cigggaogls cotgagacic 60
teotgtacag cqtotggall caccicaat agttalagea tyeaclgggl cogecaggel 120
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ccaggeaaqg goctagaglg gglgteatit Hatgglatg atggaactaa lasasaclat 180
gtagagtccg lgazagggecy attcaccate lcaagagaca attccaagaa talgelgial 240
clggaaalga acagoclgag agoogaggac acggelgtgl atlactglge gagagateac 300
gattianga gtggttalga ggggtgatic gacceclggy geragggaac colgglcace 360
glefeclca 369

=2 0= 429
211> 123
<M2= PRT
«213= Arilical Sequence

=220
<223> Synthalic

400> 429
Glu Yal Gin Leu Val Gin Ser Gly Gly Gly val Val Gin Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
2Q 25 30
Gly Met His Trp Val Arg Gin Al Fro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Phe Leu Trp Tyr Asp Gly Thr Asn Lys Asn Tyr Val Glu Ser Val
50 55 60
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Met Leu Tyr
65 70 75 20
Leu Glu Mel Asn Ser Leu Arg Ala Glu Asp Thr Ala Wa! Tyr Tyr Cys
a5 20 95
Ala Arg Asp His Asp Phe Arg Ser Gly Tyr Glu Gly Trp Phe Asp Fro
100 105 110
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser
115 120

=210 430

=211= 24

212> ONA

<243> Artificial Sequence

<220
<223> Synthetic

=<4 00= 430
ggallcaccl tcagtaghta tgac 24

<210= 431

=211> 8

=212= PRT

=213 Artificial Sequence

=220
«223> Synthetic

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

=210= 432

<211= 24

<212> DNA

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

=400= 432
Haloglalg alggaactaa aaa 24

<2710 433

<211=8

=212> PRT

<213> Addwia!l Sequence

<220=
<223> Synthelic

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

=210> 434

=211 48

=212= DMNA

«213> Arlificial Sequence

<220
223> Synlhelic

400> 434
gcgagagate acgatiilag gaglgghat gagggotagt tegaceee 48

<210=> 435

=211+ 16

=212= PRT

=213 Adificial Sequence

220>
223> Synlhetic

=400 435

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

=210 436

=211= 321

=212= DMNA

<213> Anlilicial Sequence

<220
<223> Synthelic

=400= 436

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

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

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

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

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

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

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

=210 438

=211=18

=212= ONA

<243 Artificial Sequence

=220
<223= Synlhelic

=400= 438
cagaglgha geagelac 18

=210> 439

<2118

=212= PRT

213> Anificial Sequence

=220
=223 Synihetic

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

<210 440

=211= 4

=212= DNA

<213= Arilicial Sequence

<230=
=223= Synlnelic

=A00> 440
gaigcalce 9

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

=220
<223 Synlhebc

=400=> 441
Asp Ala Ser
1

<210 442

211> 27

=21 2= DNA

<213= Arlificial Sequance

=220
223> Synthelic

=400 442
caacaccgta geaaclggec \cccact 27

<210 443

211> 98

=212> PRT

<213> Arlificial Sequence

<20
<223= Synlhelic

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

<210= 444

=211= 366

212> DNA

=213~= Artificial Sequence

=220
«223> Synthetic

<400 444

cagglacage lgcageagle goglecagga clgclgasac cticacagac colglooctc 60
acctgeletg tetetgotan ctecalsage aglgglaalt aclaclggac ciggalcege 120
cagoacccag ggaagggccl ggaglggalt gaglacalca agaacagloy aagegectac 180
lacaatcogl cecoclcaagag legactiace algicaatag acacgictea gaaccactc 240
tecttgattt igacttetgl gaclgecgeg gacacggec! talatiactg Igegagagal 300

gaazalatag cagttcglca Igclttigal atelgggace aagagacale ggleacsgle 360
lccica 366

<210 4435

<211 122

<212 PRT

213> Arlficial Seguence

<220
=233 Synthelic

<4 00> 445



Gtn Val Gin Leu Gin Gin Ser Gly Pro Gly Leu Leu Lys Pro Ser Gin
1 5 10 15
Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Gly Ser lle Ser Ser Gly
20 25 30
Asn Tyr Tyr Trp Thr Trp lle 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 Gln Asn His Phe
B5 70 75 a0
Ser Leu lle Leu Thr Ser Wal Thr Ala Ala Asp Thr Ala Leu Tyr Tyr
35 80 85
Cys Ala Arg Asp Glu Asn lle Ala Val Arg His Ala Phe Asp lle Trp
100 105 110
Gly Gln Gly Thr Ser Val Thr Val Ser Ser
115 120

=210= 446

<211~ 30

<212= DMA

=213= Artificial Sequence

=220=
<223= Synlhetic

=400> 448
qglgactcea ieageagiag laatlaclac 30

=210= 447

211> 10

<212> PRT

<213 Adilicial Sequence

<220=
<223> Synthetic

<4Q0> 447
Gly Gly Ser lle Ser Ser Gly Asn Tyr Tyr
1 5 10

=210= 448

=211 21

212> ONA

<274 3= Arificial Sequence

=230
<223= Synthelic

=AQ0> 448
afcaagazca gtggaagege 21

<210= 449

211> 7

=212= PRT

<213= Arificial Sequence

=220z
<223= Synthelc
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<400= 444
lle Lys Asn Ser Gly Ser Ala
1 5

=210= 450

=211= 42

<212> DNA

=213~ Ariificial Sequence

<220
=223~ Synthetic

<40 450
gcgagagalg asaatatage agtegleat golttlgata ko 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

<2127 DNA

=2123= Ailicial Sequence

220>
<223 Synthetic

=400= 452

gazalagigi tgacacaglc lccaggegee clgietigl clocaggaga aagagecace 60
cletcetgta gggecagtcg gaclgttage ageagelacl lagestagla coaacagaaz 120
cclggocagy cleccagget cotealelat ggtacaleca gecgggocac lagealecca 180
gacaqgtica glggcagigy gictgggaca gaclicaclc icaccatcac cagaciggag 240
cclgaagatt ttgeaalata Haclglcag caglolggtt actcacctst cactiogge 300

gpagggacea agglgg=aat casa 324
<210= 453
=211> 103
212> PRT
=213= Arlificial Sequence
<2 0=
<223= Synlhelic
=400 4563
Glu lle Val Leu Thr Gin Ser Pro Gly Ala Leu Ser Leu Ser Pro Gly
1 3] 10 15
Glu Arg Ala Thr Leuw Ser Cys Arg Ala Ser Arg Thr Val Ser Ser Ser
20 25 20
Tyr Leu Ala Trp Tyr GIn Gin Lys Pro Gly GIn Ala Pro Arg Leu Leu
a5 40 45

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

<210> 454

<241 21

=212= ONA

<213 Arlilicial Sequence

=220>
<223 Synthalic

=400 454
cggaclgtla gocageageta ¢ 21

=210 455

=211 7

<212= PRT

<213> Arlilicial Sequence

<220>
<223> Synlhelic

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

=210= 456

211> 9

=212> DNA

<213= Artificial Sequence

220>
=223> Synthehc

<400 456
qolacalce a

=210 457

<211 3

=212 PRT

<213 Artificial Sequence

<220=>
<223~ Synthelic

=400= 457
Gly Thr Sar
1

=210> 458

211> 27

=212 DNA

=213= Arlilicial Seguence
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<220
=223 Synthelic

<400 458
cagecaglelg ghacteacr teleact 27

=210= 459

=211=4

<212+ PRT

=213= Arlilicial Sequence

<220
<223> Synthelic

<400= 459
Gin Gin Ser Gly Tyr Ser Pro Leu Thr
i 5

=210= 460

=211= 257

212> DNA

<213> Arlilicial Sequence

<Z>
<223> Synthelic

400> 460

caggtgeage lgcaggagl gogeccagga claglgaage cticacagac cotglecsic 60
acclgcaclg folelgalya ¢tecalcaac salgligaat cetactygac clggateocge 120
caacacccag ggaagggccl ngaotggall ggatacalsa astacactgg gggeatccas 180
talaaceegl cocteazgag iegacteger ataleaglgg acacglcaaa gaaccaghc 240
tccoigaaza (gaaclclgl gactgosgeg gacacggeea aatattacty lgegagagea 300
calggaagic atactiliga tgtelgggge cagnggacaa cggleacegt cloclea 357

<210 451

=211> 119

=212= PRT

<213= Arilcial Sequence

<230=
<223= Synlhelic

400> 461
?In Wal GInELeu Gin Glu1Ser Gly Pro Gly Leu Wal Lys Pra Ser Gin
0 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Asp Asp Ser |l Asn Asn Val
20 25 30
Glu Ser Tyr Trp Thr Trp Ile Arg Gln His Pro Gly Lys Gly Leu Glu
35 40 45
Trp lle Gly Tyr e Lys Tyr Thr Gly Gly lle His Ty Asn Pro Ser
o0 o0 G0
Lau Lys Ser Arg Lau Ala ile Ser Val Asp Thi Ser Lys Asn Gln Phe
G5 Fit 75 80
Serleu Lyés Mel Azn Ser Val Thr Ala Ala Asp Thr Ala Lys Tyr Tyr
5 80 2L
Cys Ala Arg Ala Arg Gly Ser His Thr Phe Asp Val Trp Gly Gin Gly
100 105 110
Thr Thr %al Thr Val Ser Ser
115
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=210 462

=211= 3]

<212= DNA

«<213> Artificial Sequence

=220~
=223> Synthelic

<400= 452
gatgactcca lcaacaatgl toaalcctac an

=210> 453

=211> 10

212> PRT

=213> Arilicial Sequence

=220
223> Synlhelic

<400= 453
Asp Ao Ser lle Asn Asn Val Glu Ser Tyr
1 S 10

<210> 464

=211> 21

=212 DNA

<21 3> Arlilicial Sequence

=220
223> Synlhelic

<400> 464
alcaaalaca ctggaggcat ¢ 21

<210= 455

<211= 7

=212= PRT

«213> Arlilicial Sequence

<220
<223 Synlhetic

=400~ 485
lle Lys Tyr Thr Gly Gly |le
1 5

<210= 466

211> 33

=212= DNA

<213= Anlificial Sequence

=23 20=
=223» Synlhebc

=400 466
gogagageac gtggaaglca tactiligat gl 33

i



210> 467

<211= 11

<212> PRT

<213 Arilicial Sequence

220
<223= Synthelic

<400> 467

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

<210 468

<211> 324

=212> DNA,

<213= Arlificial Sequence

=220=
<223= Synthetic

<400~ 468

gecaleeggt Igacccagls tocagocace clglctigat ctecagggoa sagagocace 60
ctocloclgea gggocaglca gagtgiage agtaaclact tageetyyla ccagcagaaa 120
cctggecagg cleccogact colealtlal ggtacateea goaggglege lggeatecca 180
gacaggttca gtggcagtgg gietgggaca gacticacte lcaccalcag cagactggag 240
colgaagall ttigeacigta tatintcag caalatagta gatcacegat sacetegge 300
caagggacca agclggagat caga 324

<210 469
=211= 108
=212= PRT
=213= Arlilicial Sequence
<220
=<223= Synlhelic
=400=> 469
Ala lle Arg Leu Thr GIn Ser Pro Gly Thr Leu Ser Trp Ser Pro Gly
1 D 10 13
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Asn
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 Ala Ser Ser Arg Val Ala Gly lle Pro Asp Arg Phe Ser
a0 55 G0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Lew Thr lle Ser Arg Leu Glu

55 70 75 20
Pra Glu Asp Phe Ala Leu Tyr Tyr Cys Gin Gin Tyr Ser Arg Ser Pro
B4 o 85
lle Thr Phe Gly Gln Gly Thr Lys Leu Glu lle Lys
100 105
<210= 470
<211= 214
<212 DNA,

213> Arlilicial Sequence

<220
=223= Synthetic



<400> 470
cagagtgtta gcaglaactac

<210= 471

211> 7

«212= PRT

=213> Arlificial Sequence

<220
223> Synlhelic

<400= 471
GIn Serval Ser Ser Asn Tyr
1 5

<210= 472

=211= 9

212> ONA

<213 Arlificial Sequence

=220
<223 Synlhelc

<400= 472
gglgcalec

<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
cagcaatata gtagglcace galcacc

=210= 475

«211= 9

<212> PRT

«<213= Artificial Sequence

<220
=223>» Synlhelic

<400 475

27

27

1b



SIn Gln Tyr Ser Arg Ser Pro lle Thr
1 5

210> 476

<211= 357

=212> ONA

=213~ Arlilicial Sequence

=220
=323> Synthelic

<400 476

cagglgeage igcaggagtc gggcccagga cloggloaage clicacagas celgtecele 60
acclgcactg loletgnlgg clocalcaac aglgtacll actaclggac ctggalcege 120
cageacccag 40aggagecl agagtggatt ggglacalca aattcagtog gageacctac 180
taczaccegt cootcaaggdq togaglcace atalcaglog acacglelaa gaaccaatis 240
leccHazaa ttaaciclgt gactgecgeg gacacggeeg tgttilactg lgegagagel 300
lclggaaglc alzctilga talclogoac caagggacas tgotcacegl ctoctea 357

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

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

=210= 4783

<211= 30

<212> ONA

=213~> Artificial Sequence

<220=
<223> Synlnelic

<400> 478
ggtggcleca leaacagigt tacllaciac 30

=210 479
<211= 10
212> PRT
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<213> Arificial Sequence

<220~
<223= Synthelic

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

210> 480

<211> 21

=2M2= DINA

<213= Addictal Sequence

<220=
<223> Synthetic

<400= 480
alcazatica gtyggageac ¢ 21

=210> 481

<211=7

<212= PRT

<213=> Arilicial Seguence

220>
<223= Synlhetic

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

210> 482

<2f1= 33

<212 DNA

=213= Arificial Sequence

<220
<223 Synthelic

<400 452
gegagagett clggaaglca tacttigat ate 33

=210= 483

<Z211= 11

=212= PFRT

<213 Ardificial Sequence

<220
<223> Synthelic

=400= 483
Ala Arg Ala Ser Gly Ser His Thr Phe Asp ie
1 5 10

=210= 484
<241= 321
<212> DNA

143



=213= Adificial Sequence

=220
<223> Synlhelic

<400 484

geealecgga lgacccagle fecageeacc ciglottigt clecagogga asgagocacc 60
cleleclgel gggecagica gaglatage gaclattily cetggtalea acagaaacct 120
ggccaggele ceaggclect calctalgat acatectacs gggocaciga colccoages 150
aggtlicaglg gecagtggale laggacagac toactclea coalcaacaa cotagagocl 240

gaagaltitg caglttatta clgteageag cglagegact ggoogeicag cttcggc:gga 300
gggaccaasc [ggagalcaa a 321

=210= 485
<211= 107
<212= PRT
<213= Anificial Sequence
<220=
«223> Synlhetic
<400 485
Ala lle Arg Mel Thr GIn Ser Pro Ala Thr Leu Ser Lew Ser Pro Gly
1 5 10 13
Glu Arg Ala Thr Leu Ser Cys Trp Ala Ser Gin Ser lle Sar Gly Tyr
20 25 ao
Fhe Ala Trp Tyr Gin Gin Lys Pro Gly Gln Ala Pro Arg Leu Leu lle
35 40 45

Tyr Asp Thr Ser Tyr Arg Ala Thr Asp Val Pro Ala Arg Phe Ser Gly
&0 85 50

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Asn Asn Leu Slu Pro
G5 70 75 50
Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gin Arg Ser Asp Trp Pro Leu
85 40 a5
Ser Phe CGly Gly Gly Thr Lys Leu Glu l'e Lys
100 105

<210 486

<211= 18

212> DNA

=<213> Arlificial Segusnce

=72
=223= Synthelic

=410 486
cagaglatia geggctal 18

=210> 487

<211= 6

212> PRT

=213> Arificial Sequence

=220=
«223> Synlhelic

=400> 487

Gln Ser [le Ser Gly Tyr
1 5

/44



<210 488

«211= 9

<212> DNA

=213= Artficial Sequence

<220
<223> Synthetic

<400 484
gatacalco g

<210= 483

=211=13

<212= PRT

=213 Artificial Sequence

<220
<223= Synlhetic

=4(0> 489
Asp Thr Ser
1

<210= 480

=211= 27

=212= DA

<213> Arlificial Sequence

<220=
<223> Synthelic

<400 490
cagceagcga gogactggec geleage 27

=210 491

211> 9

<212> PRT

<213~ Artificial Sequence

220>
<223~ Synlhelic

400> 491
Gin Gin Arg Ser Asp Trp Pro Leu Ser
1 5

=210= 492

=211 A5%

<212> DNA,

=212 Arificial Sequence

<220=
=223> Synthelic

=400 492

cagglgeage tgeaggagle gggoocagga clgglgaage citcacagac cetgleccle 60
acclgeaclg lclelggtgg clecalcaac aglghtactt actaclggac ciggateege 120
cagcacccag ggaggggect agaglgaatl gaglacatea aatlcaglgn gagcacclac 180

150



tacaacoogt coclcaaggg togagleace atelcaglgg acacgtictza gaém:aattc 240
teccttazaa tascletgt gactgeegeg gacacygecy Ighitiaclg lacgagaget 300
tclggaagle atacttilgs talclgggge casgggacasa lggleacegt ctectea 357

=210= 493

<211> 119

<212= PRT

<213= Arificial Sequence

=220

=223 Synlhelic

<400= 493

GlnVal Gln 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 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 7h B0
Sar Leu Lys lle Asn Ser Val Thr Ala Ala Asp Thr Ala Val Phe Tyr
85 o0 85
Cys Ala Arg Ala Ser Gly Ser His Thr Phe Asp lle Trp Gly Gin Gly
100 105 110
Thr Mel Val Thr Val Ser Ser
B

=210= 404

=211= 20

<212>= DNA

<213> Adificial Sequence

=220
=223> Synlhetic

<400= 494
gglggetcca lcaacagtigl lactactac 30

=210= 495

<211=10

<212> PRT

=213> Arlificial Sequence

<=
<223~ Synlhetic

=400= 485
Gly Gly Ser lle Asn Ser Val Thr Tyr Tyr
1 ) 10

210> 496

=211> 21

«212= DNA

<213= Arlilictal Sequence

=220=

151



223> Synthetlic

=A00=> 498
atcazalica glgggagcac © 21

210> 497

=211= 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= Artificial Sequence

<220=
223> Synlhetic

=40{)~> 488
gegagaagctt clgoaagica tacitiigal alc a3

<210= 493

211> 11

<212= PRT

<213> Arlilicial Sequence

e 220
223> Synlhetic

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

=210= 300

=211=> 324

<212> DNA

<213> Arificial Sequance

=220>
<223= Synthelic

=400z 500

galattglga lgacceagte iccapgeace ctgletitgt clecagggpa aagageocace &0
ctelecigea gggecaglea gaatgttage aacagelact tageelggta coageagaaa 120
colggoeagg cleccaggel colcatelet ggtgegtcea goagggteac lggealccca 180
gacagghtca glggeaglag glotgggaca gacticacic lcaccabeag cagactogag 240
cetgaagalt Hggaatgla ttaclglcag caglalagla gatcaccgat cacettegge 300
caagggacca agglggasat caza 324

<210= 501
=211> 108
222> PRT
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=213= Arificial Sequence

=220

<223> Synlhelic

=A400= 501

Asp lle Val Mel 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 Asn Ser

20 25 30

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

35 40 45

lle Ser Gly Ala Ser Ser Arg Wal Thr Gly e Pro Asp Arg Phe Ser
o0 25 &0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
65 70 7h BO
Pro Glu Asp Phe Gly Met Tyr Tyr Cys Gin Gln Tyr Ser Arg Ser Pro
83 20 95
lle Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
140 105

<210= 502

=211= 21

<212>= DMA,

<213> Adilicial Sequence

= 2M]=
223> Synlhefic

=400> 502
cagaglgha geaacageola c 21

<210= 503

211> ¥

<212= PRT

<213> Afilicia! Sequence

=720
223> Synlhetic

=400= 503
GIn SerVal Ser Asn Ser Tyr
1 5

<210 504

<211= 9

<212= DA

=213 Arlificial Sequence

<220
<223= Synlhelic

=400= 504
qolgcglec o

<210= 505

211 3

=212= FRT

=213= Adilicial Sequence

i53



<220>
223> Synthetic

=400 305
Gly Alg Ser
1

=210> B0G

=211= 27

212> ONA

=213= Afilicial Seguence

w220
=223= Synlhelic

=400=> 506
cagqcagtala glagglcace galcaco 27

<210 507

211> 9

=212= PRT

<213> Arlificial Sequence

=220
<223> Synlhelic

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

<210= 508

<211= 357

<212= DNA

=<213= Arlificial Segquence

<220
d 23> Synthelic

<400> 508

gaggtgcage tggigcagl togageigag gtgasgaage clggggoele aglgaagglc €0
tcctgeaagg chctggita cloctttace agotiigght teagetgogt gegacagges 120
celggacaag gactigagtg getggoatag atcagegelt acagiggiga cacagaclat 130
poacagaagl lccagggeag agleaccelg accaclgaca catccacgac caclgectac 240
alggagctya ggageelgag alctgacgac acggecgtct aacigige gogalalaac 200
tggaacelee aclggttcga cooctggage cagggaacee Igglcaceyl clectea 397

«<210= 509
<211=> 119
<212=PRT
<213> Ardilicial 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

i54



20 25 30

Gly P;; Ser Trp 'H’Ej‘] aﬂsrg Glrt Ala Pro Gly Gln Gly Lex Glu Trp Leu
45
G]yé [‘]I'rp lle Ser Aé% Tyr Ser Giyﬁﬂsp Thr Asp Tyr Ala GIn Lys Phe
0
Gln Gly Arg Val Thr Leu Thr Thr Asp Thr Ser Thr Thr Thr Ala Tyr
65 70 5 an
Mel Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
2h ag 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

M5

<210= 510

<211=24

212> DNA

<213> Artificial Sequence

=220
=223 Synthetic

=400z 510
ggiacicel taccagetl tggt 24

<210= 511

=211= 8

=212 PRT

<213 Artilcial Sequence

w20
=223> Synthetic

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

<210= 512

<211= 24

=212> DNA

<213~ Arlilicial Sequance

<220
=223= Synthelic

=400= 312
alcagegell acaglgglga caca 24

<210> 513

<211> 8

=212= PRT

<2 13> Anificial Sequence

=220
=223 Synlhelic

<400 513
lle Ser Ala Tyr Ser Gly Asp Thr
1 5
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<210 514

<211= 36

212> ONA

<213= Artificial Sequence

=220
<223 Bynthelic

<400= 514
gegcgatala aclggaacol coactggiic gaceee 35

=210 515

211> 12

e22= PRT

=213 Arilicial Sequence

<20
223> Synlhetic

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

<210 516

<291> 324

212> DA

<213= Antificial Sequence

e X 20
<223> Synthelic

=400> 516

gacaleeyga tgacceagtc lccaggeate clglettigl clocagggga aagagecace 60
ctcleclgea gggecagica gaalattasa ageasctacl tageclggla ceagcagaaa 120
cctggoeagg cleccagget colcalettt gglacatera acagggecac lgccalitea 180
gacagatica glggeagtgg gtetgggaca gactcett teaccalcag cagaclggag 240
cclgaagatt ligcaglgta Hactgteag cagtalggla acteacegtg gacglicgge 300
caagggacca aaglgaalal caaa 324

<210= 517
=211> 108
212> PRT
=213> Arlificial Sequence

<220
=223> Synthetic

=400 517
Asp lle Arg Met Thr Gln Ser Pro Gly Ile Leu Ser Leu Ser Pro Gly
1 2 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Asn lle Lys Ser Asn
20 25 30
Tyr Leu Ala Trp Tyr Glo Gin Lys Pro Gly GIn Ala Pro Arg Leu Leu
25 40 45
lle Phe Gly Thr Ser Asn Arg Ala Thr Ala lle Ser Asp Arg Phe Ser
50 55 80
Gly Ser Gly Ser Gly Thr Asp Phe Leu Phe Thr lle Ser Arg Leu Glu
65 70 75 80
156



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

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

=210> 518

<211= 21

=212= DNA

<213> Ariilicial Sequenca

<220
<223= Synthelic

=400= 518
cagaalatta aaagcaacta ¢ 21

<210> 519

<211= 7

=312= PRT

<213= Arlilicial Sequence

=220
=223> Synthetic

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

<290 520

<211=8

212> DNA,

<213= Arlificial Seguence

220>
<223 Synlhelic

400> 520
ggtacalce 2]

=210= 521

=211+ 3

<212= PRT

=213> Artificial Sequence

<220
<223 3ynthetic

<AD0 521
Gly Thr Ser
1

210> 522

<291 27

<212> DNA

213> Artificial Sequence

<220~
<223= Synlhelic

157



=400> 522
cagcaglalg gteacicace glggacy 27

<210 523

=211> g

=212= PRT

<213= Arilicial Sequence

<220
<223+ Gynthelic

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

=2102> 524

<211z 357

<212 DNA

<213 Anificial Sequence

=220=
<223= Synlhebc

=400 524

cagglgeage tgcaggagle gggeccagga clgalgaage cltcacagac cotglooclc G0
acclgcacly totelgatgy ctecateaac agtgligaat cotaclagac ctogalecge 120
cagecacecag ggasgggecl ggaglggatl ggalacatea aatacaciag goacalecac 180
tataaccegl coctcaagag tegactigeo atalcaglgn acacgtcaas gaaccagllc 240
tecclaaaaa tgagetetgt gacigeeqen gacacggoeg tolatiaclg lgogagagea 300
colggaaglc alacttiiga lgtelggggs cagoggacaa logicacegt clcitca 357

=210~ 525
<211= 118
=212= PRT
=3 13> Artificial Sequance
<220~
<223> Synthetic
=400= 525
Glin Val GIn Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
1 =] 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Asp Gly Ser lle Asn Ser Val
20 25 30
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 !le His Tyr Asn Pro Ser
a0 &b 60
Leu Lys Ser Arg Leu Ala lle Ser Val Asp Thr Ser Lys Asn GIn Phe

G5 70 7o 80
Ser Leu Lys Met Ser Ser Wal Thr Ala Ala Asp Thr Ala Wal Tyr Tyr
85 90 a5
Cys Ala Arg Ala Arg Gly Ser His Thr Phe Asp Val Trp Gly Gin Gly
100 105 110
Thr Mel Wal Thr Wal Ser Ser
115
<210= 526

5%



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

2220
=223> Bynthebe

<400> 526
galggeleca teaacaglyl tgaaloctac 30

<210= 527

<211= 10

=212> PRT

<213= Arlificial Sequence

=220=
223> Synthetic

<AN0- 527
Asp Gly Ser lle Asn Ser Val Glu Ser Tyr
1 S 10

<210= 528

<211 21

=312= DNA

<213= Arlihicial Sequence

=220
=23%> Synlhelic

=400= 528
alcazalaca clgggggeal ¢ 21

=210= 529

=211= 7

=212= PRT

<213= Artificial Sequence

el e
«223> Synlhetic

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

=210= 530

=211= 33

=212= DNA

<213> Artificial Sequence

<220
=223> Synihelic

=400 530
gegagageac gtagaagies tackttgat gic 33

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

«220=
<223> Synthelic

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

=210~ 532

<211= 324

<212= DNA

=213> Artilicia]l Sequence

=220>
<233= Synlhelic

=< 00= 532

gazatiglgs tgactcagic lecaggeace clgletiggt clecagggoa aagagecacc 60
cloleoigea gggocaghca gagtattage aglaactacl tageciggta cocageagaaa 120
cetggeeaag cleccagact colealitat ggtgealcca geagngleac tggeatecea 180
gacaggttca gtgocagtog glolpggaca gacttcacle lcaccatcag cagaclggag 240
cclgaagatl Ilgeaclgla taligleag cagtalagla ggteaccgal cacciicage 300
caagggacca 3aglggatat caaa J24

=210= 533
<211> 108
212> PRT
=213~ Arlificial Sequencs
<220=
=223> Synthetic
<400 532
Glu lle va! Leu Thr Gin Ser Pro Gly Thr Leu 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 Gin Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45

Ite Tyr Gly Ala Ser Ser Arg Val Thr Gly lle Pro Asp Arg Phe Ser
a0 55 G0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr |le Ser Arg Leu Glu

65 70 75 B0
Fro Glu Asp Phe Ala Leu Tyr Tyr Cys Gln Gln Tyr Ser Arg Ser Pro
85 a0 o5
lle Thr Phe Gly GIn Gly Thr Lys Val Asp lle Lys
100 105
<210= 534
<211= 21
=212> DNA
<213> Artificial Sequence
<220
<223> Synlhelic
=400 534
cagaglalla geagtaacta o 21

160



<210= 3534

=2i1=> 7

212> PRT

<27 3= Ariicial Sequence

<220=
=223> Synthelic

=400= 535

Gin Serlle Ser Ser Asn Tyr
1 5

<210 536

211> 9

<212= DMA

<213+ Artificial Sequencea

<M=
=223> Synlhelic

=400 536
qgfgcalce

<210 537

=211 3

212> PRT

=2132= Artificial Sequence

200
<223 Synthetic

=400 537
Gly Ala Ser
1

<210= 538

=211= 27

=212> DNA

<213= Adificial Segquence

<M
<223 Synthetic

<400= 533
cagcaglata gtagglecace galcace

<210= 539

=211= 9

=212> FRT

<213= Arlificial Sequence

<220~
<223~ Synlhelic

=400 535

Gln GIn Tyr Ser Arg Ser Pra lle Thr

1 a

27
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=210= 540

<Z11= 360

=212> ONA

=213 Adificial Sequence

<220
<223> Synthetic

=400z 540

cagglgcage tgcaggaglc gogoccagga ciggtgaage clicacagac celgloccte 60
acctgeacly Ictolgglygg ctecgleage agggkast actaclggag clggateege 120
tagcacccag ggaagggoct ggagigatil goalacatca aazacaglgn gggcacclac 180
lacaaccogt coctcaagag legaatiace atatcagtag acacglclaa gaaccactic 240
teceigagge \gagelelat gacggeeqeg gacacggecg tglallacla lgegagaget 300
gglttegggoa gleactact tgactaclgg ggeccagggaa coclggteac caleleclea 360

=210 541

<211= 120

=212= PRT

=<213= Arifcial 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 Gly

20 25 Ao

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

35 40 45

Trp Phe Gly Tyr lle Lys Aso 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 T 75 80
Ser Leu Arg Leu Ser Ser Mel Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 50 95
Cys Ala Arg Ala Gly Ser Gly Ser His Tyr Phe Asp Tyr Trp Gly Gin
100 105 110
Gly Thr Leu Val Thr Val Ser Ser
115 120
<210= 542
=Z211= 30
<212= DNA
=213= Arlificial Sequence
<320
<223 Synlhelic
<4)> 542
ggtagelceg lcagcaglgy taattaclac 0
<210> 543
=211= 10
=212= PRT

«<213= Arilicial Seguence

62



=2 2=
=223> Synlhetic

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

<210> 544

=211 21

=212= DNA

<213> Arificial Sequence

=220
=223> Synlhelic

<400= 544
alcaaaazca glgggogeac o

=210=> 545

211> ¥

<212> PRT

=213= Arificial Sequence

=2 M=
223> Eynlhetic

=400= 545

llz2 Lys Asn Ser Gly Gly Thr
1 S

<210= 546

=211= 36

<212= DNA

<213 Arificial Sequence

<220
<223= Synlhelic

<400= 546
genagagoelg glicggggag leactaclit gactac

<210~ 547

<211= 12

“212= PRT

<213=> Arlilicial Sequence

<220
<233= Synlhelic

=400= B47

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

1 L) 10

<210 548

=271 324

=212> DMA

<213= Arificial Sequence

21

s
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<230
<22 3= Synthebc

=400> 548

gaaacgacac lcacgeagle tecaggeacc cigletitg clecagggga aagagocace &0
clelectgea gggecaglca gaglghiage ageagelact lageetggla ceagoagaaa 120
cetggecagy cloecaggel octealclal gglgeatcea geagggecac Iggcatceca 180
gacaggetea glggcaalgg gletggoaca gacticacts teaccaleag cagaclggag 240
cotgaagatt glgeaglala tlaclglcag cagtatggh aclcacegat caccticgac 300

caagggacca agatggaast caaa 324
=210 549
<211= 108
<212= PRT
=213= Arlilicial Sequence
=220
=223> Synthelic
<400 2349
Glu Thr Thr Leu Thr Gla Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Ser
20 25 30
Tyr Leu Ala Trp Tyr Gin Gin Lys Pra Gly Gin Ala Pro Arg Leu Leu
25 4Q Aa

lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Leu Ser
50 35 &0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
fi5 7a 7o 80
Pro Glu Asp Cys Ala Val Tyr Tyr Cys GIn Gin Tyr Gly Tyr Ser Pro
85 80 85
lle Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
100 105

<210 550

=211=21

=292> DNA

<213= Arlliclal Sequence

=220>
<223=> Synlhefic

=400 550
cagagtatta goageagela ¢ 21

<210= 551

=211=7

=212= PRT

<213> Artificial Sequence

=220
<223= Synthetic

<4 00> 551

Gin Ser Val Ser Ser Ser Tyr
1 5

=210= 552

164



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

=220
=223= Synlhetic

=400 352
gglgcale: 9

<210= 553

=211=3

=212> PRT

<213> Adilictal Sequence

220>
=223> Synlhelic

=A00> 553
Gy Ala Ser
1

<210 654

=211= 2%

<212> DNA

<213= Artificial Sequence

=220~
=223 Synlhetic

400> 554
cagcagtalg ghiaclcace galcacs 27

=210= 555

219> 9

=212= FRT

<213= Anlilicial Sequence

=220
223> Synthelic

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

<210> 556

=211= 369

<212> DMNA

<213> Arlificial Seguence

=220
<223 Synthelc

400> 556

gaaglgcage lgglgcagte tggggaagace giggtecage clggaagale cetgagacte 60
tcclgltacag cqbctggall caccticagl agetalgcea tglactgagt cegocaggel 120
ccaggeaagg ggclgoagty ggtageagtt atalgolaty atggaagkaa laaaaactat 180
gcagaclecq lgagaggeey aticacecale lecagagaca attccaagaa cacaclgtal 240
clgeaaglga acagectgag agecgaggac acggelgtgt attaclglge gagagateac 300

fe5



gattititga gtggtiatga gggglggtitc gacecelgng accagggaac colaglcact 360
gicloctca 364

<210= 557
=311= 123
<212= PRT
=213> Artificial Sequence
<220+
223> Synthelic
<400 557
Glu Val GIn Leu Va! GIn Ser Gly Gly Gly Val Val Gin Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Thr Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Ala Mel Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Val lle Trp Tyr Asp Gly Ser Asn Lys Asn Tyr Ala Asp Ser Val
50 25 Q
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
Bs 70 FE] 80
Leu GIn Wal Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
a5 90 85
Ala Arg Asp His Asp Phe Leu Ser Gly Tyr Glu Gly Trp Phe Asp Pro
100 105 110
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 558

<211= 24

212> DHA

<213= Arlilicial Sequence

=220
<2235> Gynlhetic

<400= 559
guattcace! lcagtagela gec 24

=210 559

<211= 8§

<212> PRT

<213> Artificial Seguence

=220
<223 Bynthetic

<400 559
Gly Phe Thr Phe Sar Ser Tyr Ala
1 5

=210 550

<211= 24

<212~ DA

=213 Arilicial Sequenca

=220=
«223> Synlhetic

166



<400=> 550
alatggtalg alggaagtaa taas 24

<210> 561

<211= 8

=212> PRT

=213~ Artificial Sequence

<220
=223> Synihetic

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

<210 562

=271= 48

<212 DNA

<213= Artilicial Sequence

220>
=223> Synthelic

=400 5652
gcgagagalc acgattittl gagtggital gaggoolggt tegacees 43

=210> 563

2211= 16

=212= PRT

=2153= Arificial 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

=d 00 564

gaaatigtgc tgacteagls tccageoace ciglolitgt slecagggga sagagocace GO
cteteotgea ggoccaglea gagtotlagl agetactiag colggtacca acagaaacel 120
ggecaggcle coaggelec! catctalgat gealccaaca gggecaclgg catcceagos 160
aggitcagly geaglagate tyggacagac eaclelea coatcaglag colagagect 240
gaagattilg cagtiialia clglcageaa cglageaact ggooleccac Weggegya 300
ggoaccaaag lggataleaa a 321

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

16F



<220
<223= Bynthefic

<400= 565
Glu lle Val Leut Thr Gln Ser Pro Ala Thr Leu S&r Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Lew Ser Cys Arg Ala Ser Glin Ser Val Ser Ser Tyr
20 25 a0
Leu Ala Trp Tyr Gin Gln Lys Pra Gly Gin Ala Pro Arg Leu Leu lle
a5 40 45
Tyr Asp Ala Ser Asn Arg Afa Thr Gly lle Pro Ala Arg Phe Ser Gly
20 L) 60
Ser Gly Ser Gly Thr Asp Phe The Leu Thr lle Ser Ser Leu Glu Pro
65 70 5 80
Glu Asp Phe Ala val Tyr Tyr Cys GIn Gln Arg Ser Asn Trp Pro Pro
85 2o 95
Thr Phe Gly Gly Gly Thr Lys Val Asp lle Lys
100 105

=210 366

=211> 18

<212> DNA

<213= Arificial Seguence

w220
=223> Synlhelic

<4 00= 566
cagaglgha glagectac 18

=210= 567

<211z 6

=212> PRT

T =213 Artificial Sequence

<220
<223> Synthetic

<4Q0= 567
GlIn Ser val Ser Ser Tyr
1 5

<210= 568

211> 9

=212> DNA

«<213= Arlilicial Sequence

=220=
=223= Synlhelic

=4 00> 563
gaigcatce g

=210= 569

=211= 3

<212= FRT

=213= arificial Seguence

168



<320
<223 Synlhetic

=400 565
Asp Ala Ser
1

=210= 570

=211= 27

=212 BNA

=213> Artificial Sequence

=220=
<223= Synthetic

=400 a¥7Q
cageaacgla geaaciggee tcecact 27

<210= 671

<211=19

=212= PET

<213= Artificial Sequence

=220=
=223 Syntheiic

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

=210 572

=211= 375

=212= DNA

=213> Arilicial Sequence

=220
<223= Synthelic

=400= 572

gdagylgcagc lggtacagle lggagelgaa glgaagaacs ctggggcclec agiaaggie 50
leelgeaagy clolggia caccittace acctalgyla cacctgggt gegacagage 120
cclggacasg ggctigaglg galgggatag atcagegetl leaalgglga cacaaacili 180
qcacagaace (ecagaacaq agleacocty accacagaca calesaclag cacageclal 240
alggaactga ggagectgag alctgacgac acggecgtit altaclgtge gagaggggga 300
ggagelcgic cggagaact chicttctac ggtalggacy lelggogeca agggaceacy 350
alcaccglel coloa 374

=210= 573
=217 125
<212> PRT
=213> Arificial Sequence

<220
<223= Synlhelic

=400 573

Glu Val GIn Leu Val Gin Ser Gly Ala Glu Val Lys Asn Pra Gly Ala
1 ) 10 14

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

144



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

210> 574

211> 24

<Z212= DNA

213> Artificial Sequence

<220
<223> Synthetic

<AQ0= 574
gottacacct {laccacela lggt 24

=210> 575

«211= 8

<212= PRT

<2 13> Arificial Sequence

230>
=223> Zynlhetic

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

=210 576

=211= 24

<212= DMA

<213> Arificial Sequence

23>
=223~ Jynlhetic

400> 576
atcageactt \caalgglga caca 24

=210= 677

<211= 8

<212= PRT

=213> Artificial Sequence

()=
<223> Synlhetic

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

'70



<210= 578

211> 54

=212= DA

<213> Arilicial Sequence

<220
=22 3> Synthelic

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

=210 579

=211=18

212> PRT

=213> Artificial Sequence

<220>
<223> Synthetic

=400 579

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

Asp Val

=210= 580

<211= 321

212> DNA

213> Artificial Sequence

=220
<223> Synlhelic

<400= 530

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

=210 381

=211= 107

=212> PRT

=213> Adificial Sequence

=220

<223> Synlhelic

=400 581

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

1 8 10 15

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

20 25 30

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

35 40 45

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

20 55 ol
I F]



Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn lle Ser Asn Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala Val Tyr Tyr Cys GIn Gin Arg Gly Asn Trp Pro Leu
85 ag a5
Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

=210 5A2

<211= 18

=212= DHA

<21 3= Arfificial Sequence

<220
<223> Synthstic

<400 582
capagllttg ccagelac 18

«210- 583

<211= 6

<212= PRT

213> Arlificial Sequence

=220>
<722 3> SGynthetic

<400~ 583
GIn Ser Phe Ala Ser Tyr
1 5

<210 584

=211= 8

=212 DNA

«<2713> Arlificial Sequence

=220=
<223> Synthetic

<400~ 534
galacctes 9

=210= hB5

<211> 3

=212= FRT

<213= Artificial Sequence

<220
=223> Synthetic

=400= 585
Asp Thr Ser
1

=210= 386

=211= 27

=212> DNA

<213= Arificial Sequence
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<220=
<223> Synlhetic

<400= A8
cagcaacgly geaactqgec aoteacl 27

=210 587

<211= 90

=22= PRT

<213~ Arificial Sequence

<220
=223> Synlhetic

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

=210= 588

=211> 357

=212> DNA

<213> Arificial Sequence

=220
223> Synthetic

=400 588

cagglgeage tagtgeagic lggaactgag gtgaagaage clggggootc aglgaagate 50
tcolgeaagn citctgglia caccltlage tacaatggly leactgogl acgacagges 120
cclggacaag ggoitgaglg galggqatyg alcagogett acgalgatas cacagaclat 180
gcacagaagt Itcaagacag aaleaccalg accacagaca calccacgag lacagoclac 240
atggaaclga ggagecttag alctgacgac acggeegtet altaclgtge gagglalagt 300
tggaacaace aclggticga cooelgggge cagygaacce lgglcacegt cloclea 357

=210 583
=211= 119
<212= PRT
<213 Arificial Sequence
<220
<223> Synlhelic
=400= 589
Gt 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 Yal Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met
35 40 45

Gly Trp lle Ser Ala Tyr Asp Gly Asn Thr Asp Tyr Ala GIn Lys Phe
50 5% &0
GIn Asp Arg lle Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
&5 70 Th aa
Met Glu Leuw Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
B5 a0 85
Ala Arg Tyr Ser Trp Asn Asn His Trp Phe Asp Pro Trp Gly Gin Gly
100 105 110
Thr Leu Wal Thr Wal Ser Ser
115
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=210= S00

211> 24

=Z12> DNA

<213> Ardilicial Sequence

<=
=223 Synlhetic

<400 590
qqotiacacct Hagetacaa 1ggl

=210> 591

211> 8

<212= PRT

<213= Arificial Sequence

«220>
=223> Synlhetic

=40 591
Gly Tyr Thr Phe Ser Tyr Asn Gly
1 5

=<210= 592

=211= 24

=212> DIN&

213> Arlilicial Sequence

<220
<223> Synlhelic

<400 592
atcagcoct acgatggtaa caca

=210 583

=211= 8

<212= PRT

=213= Arlificial Seguence

=220
223> Synlhelic

<A00=> 583
lle Ser Ala Tyr Asp Gly Asn Thr
1 5

210> 594

<211~ 36

=212= ONA

«=213> Adificizl Sequence

=220=
=223> Synthetic

=400= 584
gegaggiala gttggaacaa cocaclgglls gaccce

<210~ 595

24
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2211= 42
<212> PRET
<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= Arilicial Sequence

=220
<223= Synthetic

=400 596

gatatigtga igactcaglc tecaggeace clglottigl clecaggaga cqgggocacc 60
cletcelgoa gggccagiea gaglgtiice ggeaactact lagectggla ccagoagaaa 120
cclggecagg cleccagget eeleattial golgeatcca asaggoccac lggeatecca 150
gacaggtica ctggeagtgg glelgggaca gacttescle toaccalcag cagactggag 240
celgaagall Hgcagigla ticlgtcag cagagtgetl teloacegty gacgtcgge 300
caaggoacca agqclggagat caaa 324

=210= 597

=211= 108

«<212= PRT

=213 Arlificial Sequence

220>
<223= Synthelic

=400 507

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 Gln Ser Wal Ser Gly Ser
20 25 30

Tyr Leu Ala Trp Tyr GIn Gin Lys Pro GSly Gln Ala Pro Arg Lev Leu
35 40 45

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

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

65 70 75 BO
Pro Glu Asp Phe Ala Val Tyr Phe Cys Ghin GIn Ser Ala Phe Ser Pro
B5 a0 85
Trp Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys
100 105
<210 595
=211 21
212> ONA

=213~ Artificial Sequence

=320
=223= Synihetic
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<4 00> 568
cagagtgllt ccggeagela o

<210> 599

<2117

=212= PRT

=213> Arlilicial Sequence

=220~
223> Synthetic

=400 594
Gin Ser Wal Ser Gly Sar Tyr
1 a

=210= 500

211> 9

<212= DNA

<213= Arificial Sequence

220>
=223> Synlhelic

A0 500
gatgcalee

<210= 601

<211 3

212> PRT

<213= Artificial Sequence

<220
223> Synthetic

<400 601
Gly Ala Ser
1

<210= 602

211> 27

=212> DNA

«<213= Anrificial Seguance

<220=
=233> Synlhelic

=400= 602
cagcagagty cttlcleacs glagacg

<210= 503

<211= 9

=212> PRT

=<213> Artilicial Sequence

220>
223> Synthebc

=400> 503

GIn Gln Ser Ala Phe Ser Pro Trp Thr

Ay

27
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=210> 604

=211 341

212> DNA

=213~ Arlilicial Sequence

=220
=223 Synthelic

=400 504

gaagtgrags tggtgcagte lgggogagac tigotacage ctggugogle cotgagacic 50
lectgtgeag cotetqoalt cacclicagl atgtacgaca tgcaclggol cogoeagact 120
ataggaasag glclggaglg gatctcagea attgglacty cloolgacac atactaleca 180
ggrlceylga agggecgall caccalcios agagaaaaty ccazgaacte cilgtilch 240
caazlgaaca goctgagage cggggacacy golghttatt actolgtasg atccgggact 300
acagagiogl cgaccesty gggccagona accecaglca clgtetesle a 351

=210 605

=211> 117

212> PRT

<213 Artilicial Sequence

=220
=323> Synthetic

<4 00> 605

Glu Val GIn Lew 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 25 a0

ASD hggl His Trp "-.n"iln.ﬂ;rg Gin Thrlle 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 &0

Gly Arg Phe Thr lle Ser Arg Glu Azn 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 a0 g5

Arg Ser Gly Thr Thr Glu Trp Phe Asp Pra Trp Gly Gin Gly Thr Pro
100 105 110

Yal Thr Val Ser Ser

115

=210~ 506

<211= 24

212> DNA

=213~ Artificial Sequence

=230
=223> Synlhelic

=A00= 606
ggaltcacct leaglatgla cgac 24

=210 07

=211+ 8

=212> PRT

<213 Artificial Sequence

117



=220
<223> Synthelic

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

<210> 603

=211= 21

<212> DNA

<213> Arificial Sequenca

<220
223> Synlhelic

<4 0= 608
altggtaclg ctggigacad a

=210= 09

<211= 7

<212 PRT

<213= Arificial Sequence

=220
223> Synlhatic

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

210> 610

=211= 33

<212> DNA

<2153> Adificial Sequence

2=
=223 Synlhelic

=A00> 610
glaagalceg ggaclacaga glgglicgac cod

210> 611

211> 11

=212= PRT

=21 3= Ariificial Sequencs

<220>
<223= Synthelic

=400= 611

Wal Arg Ser Gly Thr Thr Giv Trp Phe Asp Pra

1 8 10

<210= 612

=211 321

=212> DNA

=213~ Artificial 3eguence

27

33
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=<220=
=223> Synlhelic

<400 512

gacalccggl igacccagte tecaleHod glgletgeal ctatgogana cagagleacs 50
atcacltgle ggacgaglca goglatiagt agetggitag colgatalca goagasacca 120
ggazaageco claaccloct galctatgel goalceaoll lacaaagtyg galeccalca 180
agglicageg geaagtygate tgggacagal ticaclclea seatcageag colgoagocl 240
gaagatttty caactlacta Hgictacag getaacaglt {coogtacac tilggecag 300
gggaccazagg tlggagalcaa a I

<210 513
<211> 107
«212= PRT
213> Artificial Sequence
=220
223> Synthelic
<A00= 313
Asp lle Arg Leu Thr Gin Ser Pra Ser Ser Val Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr lle Thr Cys Arg Thr Ser Gin Gly lle Ser Ser Trp
20 25 ao
Leu Ala Trp Tyr Gin GIn Lys Pro :'.';‘-Ig,.r Lys Ala Pro Asn Leu Leujle
a5 40

Tyr Ala Ala Ser Ser Leu Gin Ser Glyr Val Pro Ser Arg Phe Ser Gly
a0 35 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu 3in Pro
65 70 75 g0

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

85 a 85
Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
100 105

<210>= 614

«211= 18

<212= DMA

<213= Arlificial Sequence

=220
223> Synthelic

=400~ 514
caggglatta glagetgg 18

=210= 615

<211= 6

212> PRT

=213 Arlificial Sequence

=230
<223> Synlhelic

=400= 614

Gin Gly lle Ser Ser Trp
1 5

19



=210 616

=211~ 9

=212> DNA

=213> Arilicial Sequence

230>
<223= Synthelic

<A00> 516
gctgealce 9

=210> 617

=211=3

<212= PRT

=213> Arificial Sequence

<220
<223> Synlhetic

=400 g17
Ala Ala Ser
1

<210= 618

=211= 27

<212> DNA

=213> Arilicial Sequence

=220
223> Synlhelic

<400 518
clacaggeta acaglttcce glacact 27

=210> 618

<211= 8

<212= PRT

213> Arificial Sequence

<220>
=223> Synthelic

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

<210= 520

=211= 388

=212> DNA

=<213= Artificial Seguence

=320=
=233 Synlhetic

=400= 520

cagglecaac tgglgeagte lgggggagae gtggtecage clgggagale cetnagacic 60
testgtgeag colcigoall caccticagl aghtalgoca lgoaclgggl cogocaggct 120
ccaggeaagy goctggagty gaigacaghl talgglaly alggzaglza lzazaactat 130
gtagaclcen tgaagggccy aticaccate toaagagaca allccaagaa cacacttat 240

180



clgcaaatga acagectgag apccgaggac acggetglgt aitatigtge gagagatcat 300

gatitagna qtggtatga ggagtagtts gaccocigon gocagggaar colggtcace 360
glclcelea 389

<210= 521
<211 123
<212=> PRT
=213= Arlificial Sequenca
<220
<223> Synlhebc
=400= 621
GIn Val Gin Leu Val Gin Ser Gly Gly Gly Val Wal Gin Fro 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

Ala Wal Leu Trp Tyr Asp Gly Ser Asn Lys Asn Tyr Val Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leo Tyr
65 70 75 aa
Leu GIn Mel Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
&85 a0 o5
Ala Arg Asp His Asp Phe Arg Ser Gly Tyr Glu Gly Trp Phe Asp Pro
100 105 110
Trp Gly Gln Gly Thr Lew Val Thr VYal Ser Ser
115 120

=210 622

<211> 24

=212+ DNA,

213> Arlilicial Sequence

<220
=223> Synlhelic

<400 522
ggatcacel leaglagha lgge 24

<210~ 623

=Z211= A

<212>= PRT

=213 Artificial Sequence

<230
=223~ Synthetic

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

=210=> 624

e211= 24

212> DNA

=213> Adilicial Sequence

=220>

1%}



<223> Synlhelic

400> 624
flalggtalg alggaaylaa laaa 24

«<210> 625

<211> 8

<212= PRT

=213= Arificial Sequence

<2 20>
<223> Synlhelic

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

=210> 626

=211= 48

<212> DNA

<213> Artilicial Sequence

<220
<223 Synlhetic

<A 0> G26
gcgagagate atgalittag gagtogital gaggggtagt tegaceoc 48

<210= 527

=211= 16

=212= FRT

=213= Adilicial Sequence

Bt =
«323> Synlhetic

400> B27
Ala Arg Asp His Asp Phe Arg Ser Gly Tyr Glu Gly Trp Phe Asp Pro
1 5 10 15

<2 10= 528

<211= 3

=212= DNA

=<213= Arlificial Seguence

<220
«223= Synlhelic

<400= 528

gaazatiglgc lgacgeagle lccageoac ctglolttgl clccagggaa aagagecace &0
cteteelgea gogeeagiea gagigticge agolactiag cetgglacca acagaaacet 120
ggceaggele ceaggelec! caletatgat geatccaaca gogecactgg catccocagee 180
aggilcagly geagtggotc lggpacagac ticactelca cralcageag cotagagect 240
gaagatttly caglitatta ciglcaacac cglageaact ggecleccac tleggegga 300
gggaccaagq logaaaleas a 321

=210> 624
=211= 107
=22 PRT

82



=213= Arilicial Sequence

2220

=223= Synlhelic

<400 529

Glu e Val Leu Thr Gln 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 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly
50 85 B0
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr fle Ser Ser Leu Glu Pro
5 70 75 60
Glu Asp Phe Ala Val Tyr Tyr Cys Gin His Arg Ser Asn Trp Pro Pro
85 20 a5
Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105

=210= 630

=211> 18

<213= DNA

<213+ Arlilicial Sequence

=220
223> Synthetic

=<400= §30
cagaglgic gecagctac 18

<210= 531

<211+ 6

=212 PRT

<213= Arlilicial Sequence

=220
<223> Synthetic

<400> 631
Gin Serval Arg Ser Tyr
i )

<210 532

<211= 8

22127 DNA

<213= Aslilicial Sequence

<220=
<223= Synthetic

<40 532
galgcalco g

«<210> 833

=211+ 3

=212= PRT

=213= Arificial Sequence
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220>
«223> Synthelic

=4 00> 533
Asgp Ala Ser
1

<210 634

<211 27

2212= ONA

=213= Artificial Sequence

<220
<223> Synthelic

=400 B34
caacaccgla geaaclages loccacl 27

<210> 635

211> 4@

<212 PRT

=213~ Arlilicial Sequence

=220
=223= Synlhelic

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

<210 B36

371> 354

<212> ONA

<213> Arilicial Sequence

=220
=223> Synlhetic

<400 G35

cagotcacsl tgaaggagle nggoecagga clgglgaagl citeggagac celgtoecle G0
acilgcaciy tetetaclgg clecalcage aghtagtagtt aclaciggge clggatcege 120
cagcocccag ggaagggact ggaglggatl gggagtalel atalaglgg gagtaaatic 1680
tacageeegl cocleaagag tegagteace atalacgily acacglccaa gaatcaghtc 240
lccclgoaad tgagetcggl gaccgeeygca gacacgacty lalattaclg tgcgagacag 300
glcogigcaa totlgacta clgganccag ngaaccclgg lcaccglete ciea 354

=210= 637

=211> 118

<212= PRT

=213> Artificial Sequence

«220>
<223~ Synthelic

=A00= 537

Gin Val Thr Leu Lys Glu Ser Gly Pro Gly Leu Wal Lys Ser Ser Giu
1 5 i0 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Thr Gly Ser !le 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 Ber Gly Ser Lys Phe Tyr Ser Pro Ser
50 25 &1L,
Leu Lys Ser Arg Val Thr lle Tyr Val Asp Thr Ser Lys Asn Gin Phe
B5 70 75 40
Ser Leu Gin Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Wal 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 Wal Thr Val Ser Ser
115

«210= 538

=211= 30

<212> DNA

<213 Aflificial Sequence

<220
=223> Synthelic

=400 538
actggeleea tcageanlag lagttactac 30

<210= 538

<211=10

=212= PRT

213> Arlilicial Sequence

<220
=223> Synthelic

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

=210= 640

=211 21

=212=> OMNA

=213> Adificial Sequence

<220
223> Synlhelic

<400= G40
alclalala glgggaglaa 3 21

=210 641

<211+ 7

<212+ PRT

<£13> Arlficial Sequence

=220
=223 Synlhelic

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

=211= 20

<212> DNA

=<2#13> Arlilicial Sequence

<220
<223> Synthetic

=400 642
gogagacagq tegofgcaat ctitgaclas 30

<210 643

<211= 10

<212= PRT

=213= Adlificial Sequence

=220
= 223> Synthelic

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

=210> 644

211> 321

<212= ONA

<213= Arilicial Seguence

<220>
<223> Synlhetic

=400= 544

gocatooggt tgaccoagle lectiocace clglelgoal cigltaggaga cagagleace 60
alclctigec gggocagtca gagtattagl aghiaghigg cotgglatea geacaaacea 120
gggazaagece clazacloel getctataag gegiclagh tagaaaglgg ggleccatca 180
aggttcageg goagtggale loggacagag tteaclclca cealcageag cotgeageet 240
galgaltlg caacttatla clgccaacag lataataglt aticteggac gllegaccaa 300

gggaccaagg tggagdatcaa a 321
<210=> 545
<211= 107
<M2= PRT
<213= Arlificial Sequence
220
=223 Synlhelis
=400 45
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 Gln His Lys Pro Gly Lys Ala Pro Lys Lew Leu Leu
35 A0 45

Tyr Lys Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 &0

Ser Gly Ser Gly Thr Glu Phe Thr Leuw Thr llg Ser Ser Leu Gin Pro

G5 70 75 a0
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Asp Asp Phe Ala Thr Tyr Tyr Cys Gln Gin Tyr Asn Ser Tyr Ser Arg
a5 a0 95
Thr Phe Gly Sln Gly Thr Lys YVal Glu lle Lys
100 105

<210= 646

=211= 18

<212= DNA,

=213= Arlificial Sequence

<220
<223= Synthelic

=4 0= G546
cagagtatta gtaghgg 18

<210 547

211> 6

=212= PRT

=213> Arificial Sequence

<220=
<223= Synlhelic

<400 647
GIn Ser lle Ser Ser Tip
1 ]

=210= 648

=211=8

<212= DNA

=213> Artilicial Sequence

220>
<223 Synthetic

<AD0= 548
aaggogtet g

<210 549

=211> 3

=212= PRT

=213> Ardilicial Sequence

220>
<323> Synthetic

= 00=> 549
Lys Ala Ser
1

=210 G50

=211= 27

w22 OMA,

<213> Arlificial Sequence

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

<210=> 851

211> 9

<212> PRT

<213* Arlificial Sequence

<220
<233= Synthelic

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

=210 G52

<211= 372

<212 DNA

=213= Arlificial Sequence

<220=
<223= Synlhetic

=400 G52

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

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

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

188



<210~ 554

211> 24

=212 DNA

=213~ Arificial Sequence

=220
=223> Synlhelic

=4 00> G54
ggHacacct Hzacalels lggt 24

=210~ 655

<211 B

=M2= PRT

«213= Arlilicial Sequence

230>
<223= Synthelic

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

=210= 506G

211> 24

<212= DMA

<213> Artificial Sequence

«220=
=223> Synthetlic

=400= 656
atcagegetl acaatgglaa caca 24

<210= 657

<211=8

312> PRT

=213= Artificial Sequence

<220=
=223= Synlhelic

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

=210= 658

=211= 51

=212= UNA,

<213> Artificial Sequence

2220
<223= Synlhetic

=400= 558
gogagagalt clgallggng aaclecclac caclactacg glalggacl ¢ a1

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

<20
=223> Synlhelic

<400> 359

Ala Arg Asp Sar Asp Trp Sly Thr Pra Tyt His Tyr Tyr Giy Mel Asp
i 5 10 15

Wal

210 660

<211= 3349

=212= DA

=213> Artilicial Sequence

=220
<223> Synihatic

=400 560

gatattgtga tgacccagie lecagactoe clgactglgt eletgggega gagggecace 60
alczacigea agterageca gaalatitla lacaccleca acaalazgaa ctacitaget 120
tggtaccage agazacragy acagectect aagelgetea itlactggge attlaccegy 180
azatccgggg lecclgaceg atlcaglgge agegggtety ggacagalii caclclcace 240
alcageagos tgcaggetga agalglggea gitlatlact gicageasta tataatact 300

ccloggacgl leggecasgg gaccaaaghg galalcaas 339
=210 661
=211 113
212> PRT
=213> Arilicial Sequence
<220
«223> Synthetic
=400 681
Asp lle Val Met Thr Gln 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 aa
Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr GIn Gin Lys Pro Gly Gin
35 40 45

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

65 70 75 a0
e Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gin
as a0 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> Arilicial Sequence
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<220=
<223= Synlhebc

=400> 662

cagazatattl alacacclc caacaataag asctac

=210 663

211> 12

<212= PRT

=213> Adilicial Sequence

=220
223> Synthelic

=400> BE3

Gin Asn lle Leu Tyr Thr Ser Asn Asn Lys Asn Ty

1 ) 10

=210> 664

<211=9

<212= DMA

<2132= Arificial Sequence

<220=
<223 Synlhelic

=400 654
tggacati

=210> G5

=211= 13

=M2> PRET

=213 Artificial Sequence

<220
«=223> Synlhelic

=400= 665
Trp Ala Phe
1

<210 666

211> 27

212> DNA

<213= Arlilicial Sequence

<220
=225= Synlhelic

<400 G686
cagcaatat alaalactce lcggacg

=210 EG7

<311=9

<212 PRT

<213> Arlilicial Sequence

<220
=223 Synthetic

a5

27
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<400z BET
GlIn GIn Tyr Tyr Asn Thr Pro Arg Thr
i 3]

=21(k= 666

<211= 357

=212> DNA

«<213= Adilicizl Sequence

<220=
=222» Synlhetic

400> G668

cagalcacct igaaggagle gogoocagga ctggtgaage cttcacagac colgleecic 60
acctgeaclg totolgatgg ctecalcaac aglggtggtt colactggag clggatecge 120
caycaccegg ggaagggoct ggagigaall goglacalea aalacaglgg gggcgtecac 180
lalaaccagl cocicaagag logazlcace atatcaglag acacgtctaa gaaccatiic 240
lecclgaaaa tgacclolgt gaclgecgeg gacacggeeg [glalttctg lgegagagea 300
cotggaaglc acactiiga tatctgggge caggogacaa tggleaceqt cletlca 357

=210=> 669
<211> 119
<212> PRT
<213 Artificial Sequence
=230
<223> Synlhebc
<4 00> G639
GIn lle Thr Leu Lys Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
1 5 gl 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 lle Arg Gin His Pro Gly Lys Gly Leu Glu
35 40 45

Trp lle Gly Tyr lle Lys Tyr Ser Gly Gly Val His Tyr Asn Pro Ser
50 55 B0
Leu Lys Ser Arg lle Thr e SerVal Asp Thr Ser Lys Asn His Phe

65 70 75 B0
Ser Leu Lys Met Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Phe
85 80 a5
Cys Ala Arg Ala Pro Gly Ser His Thr Phe Asp lle Trp Gly GIn Gly
100 105 110
Thr Mel Wal Thr Val Ser Ser
115
210> @70
=211> 30
=312 DNA
<213= Arlificial Sequance
220
<223> Synihelic
<4{J0= 570
gatgacleca lcazcagtog toglcdlac a0
=210= 671

1§



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

<220
<223> Synthelic

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

<210= 6§72

=211= 21

<212> DNA

=273~ Arlilicial Sequence

=220
=223 Synlhelic

<400= 672
alcazataca glgoggacgt o 21

=210= 673

<2117

212> PRT

=213> Artificial Sequence

=230
=223~ Synthetic

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

<210 674

<211= 33

<212- ONA

=213> Arlificial Sequence

220>
=223= Synlhelic

<400> 674
gocgagaacac clagaagtea cactittgal alg 33

=210= 675

<211= 11

<212= PRT

<213= Arificial Sequence

=230
=223= Synthebic

=400 675

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

=210> 676

{73



w211= 324
=212> DNA
=213= Artificial Sequence

=220=
«223> Synthetic

<400= G676

galaltglga lgaclcaglc lccaggeace cholchigt ctecaggoga aagagecace 60
cloleclgea gggecagica gaglgttage aacaaclact lagectggla ccagcagaaa 120
cotggecagyg cleocagact octealclat gglacatcea alagggteag tggealecca 180
gacagglica glggcaglgg gletgggaca gacticastc teacecalcag cagaclggag 240
cclgaagalt Hgazctala ttatiglcag caglalagia gobeaccgal cacclicgge 200
caaggoacac gaclggagal laza 324

<210 677
<211= 108
<212> PRT
<2313 Artificial Sequence
=220
<223 Synlhelic
<400= 677
Asp lle Val Mel 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 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 e 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 [E) &0
Pro Glu Asp Phe Glu Leu Tyr Tyr Cys GIn Gin Tyr Ser Arg Ser Pro
85 50 g5
lle Thr Phe Gly Gin Gy Thr Arg Leu Glu lle Lys
100 105

=210> 678

<211= 21

=312> ONA

«213= Artificial Sequence

<220
<223 Synlhalic

=430> 678
cagagtgtta gcazcaacta ¢ 21

=210= 578

<2117

=212= PRT

=213 Afilizial Sequence

=220
<223> Synlhelic

400> B79
Gin Ser Yal Ser Asn Asn Tyr

94



=210~ BA0

=211= 9

<212> DNA

=213> Arlificial Sequence

=220=
=223> Synthelic

=400 G380
gglacatco 2]

=210= 631

<211= 3

<212>= PRT

<213= Arificial Sequence

<220
<223> Synlhebc

<4010~ 581
Gly Thr Ser
1

<210= 562

=211= 27

<312= ONA

=213= Adificial Sequence

<2 20=
=223 Synthelic

<4{0= 5B
cagcaglata gtaggteace galcace 27

=210 683

=211* 9

212> PRT

<213= Arlilicial Sequence

=220
=223> Synlhelic

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

210> 684

<211= 360

212> DNA

=213> Arlilicial Sequence

=220
=223 Synlhelic

<400 684
gagglgeage ggtgcagic tganggagge ttgglacaac ctgggagate colgagacle 60

195



lcclglacag celclggatt cacctttaac aactttgeca lgacelgggl cocgecagact 120
ccagogaaga aoctgganty gglolcaact atlaglggla glggcatiga cacalactge 180
gcagacicog lgaaggoceg gilcaccale tocagagaca attecaagaa cacaclglat 240
cigcaazalga acagectgag agoegaggac acggooglal ataclgige gaeagalggs 300
geelelata gtggelacga scaclactgg goecagggaa caatyglcas egtetectea 360

<270= 585

<211> 120

=212= PRT

<213> Ariflicial Sequence

<d 20
<223> Bynthelic

<400= 685
Glu Val GIn Leu Val Gin Ser Gly Gly Gly Leu Val Gin Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asn Phe
20 25 30
Ala Mel Thr Trp Val Arg Gin Ala Pro Gly Lys Gly Len Glu Trp Val
a5 40 45
SerThrille Ser Gly Ser Gly Val Asp Thr Tyr Cys Ala Asp Ser Val
a0 55 &0
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
85 70 7o a0
Leu GIn Met Asn Ser Leu Arng Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 a0 95
Ala Lys Asp Gly Ala Phe Tyr Ser Gly Tyr 3l His Tyr Trp Gly Gin
100 105 110
Gly Thr Mel Val Thr Val Ser Ser
115 120

210> 686
211> 24

<212> DNA

<213> Arlificial Sequence

220>
=223= Synthetic

<400> 686
ggattcacct taacaactt tgec 24

=210 687

=211= 8

=212> PRT

<213= Arificial Sequence

220
=223= Synlhetc

400> GET
Gly Phe Thr Phe Asn &sn Phe Ala
1 5

=210> GAA
e211= 24
=212 ONA
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<21 3= Arlilicial Sequence

<220
<223> Synlhelic

<400~ 688
atlaatggla glpgcgttga caca 24

<210 589

=211> &

<212= FRT

=213> Artificial Sequence

=220=
<223 Synthelic

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

<210= B30

<211= 39

212> DNA

<213> Artificial Sequence

=220
223> Synlhetic

<400= 690
gcgasagalg gegocticta tagtggotac gaacactac 39

«210> 591

<271= 13

=212= PRT

«213= Artificial Sequence

=220+
<223> Synlhelic

<400= 8691
Ala Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Glu His Tyr
1 5 10

=210=> §92

=211> 324

<212= DMNA

=213= Afilctal Sequence

<220
<22%= Synlhelic

=410~ 652

gasacgacac lcacgeagle tecaggeace cighctligt cleragggga aagagecace 60
cletoctgea gogecagica gagighage agoagetact tagectggla ccapcagaaa 120
cotagooagy choccaggel colcalclal gglacatesa acagggecte lagealccca 180
gacagoctos togeaolgg gleloggaca gacticaclc lcaccalean cagactggag 240
tclgzagat Hgeagtata ttackgteag caglatogta geleacetog gacgticgge 300
caagggacca aagtgaalat casa 324
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=210> 583

<211= 108
<22= PRT
=213= Arfificial Sequence
w220
«<223= Synthelic
=4(0> 593
Glu Thr Thr Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Ser
20 24 30
Tyr Leu Ala 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 lie
50 55 g
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
£5 70 75 20
Ser Glu Asp Phe Ala Val Tyr Tyr Cys Gln GIn Tyr Gly Ser Ser Pro
85 af a5
Arg Thr Phe Gly GIn Gly Thr Lys Val Asp lle Lys
100 105

=210=- 654

=211= 21

<292> DNA

<213> Afificial Sequence

<220
<223> Synlhelic

<A00> B94
cagaglghta gcageagcla c 21

210> 695

2117

=212= PRT

<213= Arlificial Sequence

<220=>
223> Synlhetic

=400> 695
Gln Ser Val Ser Ser Ser Tyr
1 5

<210= 696

=211= 8

<212> DNA

=213 Artificial Sequence

<220>
<223> Synlhetic

=400=> GYG
ggtacatco g

<210 897
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<211= 3
=212= PRT
<213> Artificial Sequence

=220
<223 Synthelic

=400 597
Gly Thr Ser
1

<210> 628

<211= 27

<212> ONA

<213 Arificial Sequence

<220=
<323= Synthebc

=400= 698
cagcagtalg gtageoteaco lcagacy 27

=210 69%

=211=9

=212= FRT

<213 Arificial Sequence

=220
=223 Synlhetic

400> 685
GIn Gin Tyr Gly Ser Ser Pro Arg Thr
1 5

=210= 700

=211> 363

=212 DNA

=213> Arlilicial Sequence

=220=
<223> Synthelic

=400 00

gagglgcage tgglgcagtc igggggagge gigglecage claggaggte cotgagaclc 60
Icclgtocag cgtelggalt cacctiteagt agetziggoa lgeaclggat cogecagoct 120
coaggoaagg gaclgdaaty agtggeagtt atalgglalg atygasaglaa taaalactal 180
geagacleeg tgaagogecy allcaceale lecagagaca allccaagaa catgeigtal 240
clacaaatga acagerlgag agocgaggac acggetglgl allactylge ogottacgal 200

atttigatlg ghiaticcos ggtigactas tggggocagg gaaceelggl cacegteles 360
lca JE3

=210 701

=211= 121

<212> PRT

=213> Arlifictal Sequence

=220
«223> Synlhelic

194



=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 Gln 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 0
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Mel Leu Tyr
65 70 5 80
Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
A5 ap 35
Ala Ma Tyr Asp lle Leu lle Gly Tyr Ser Pro Val Asp Tyr Trp Gly
100 105 110
Gin Gly Thr Leu ¥al Thr Val Ser Ser
115 120

=210> ¥02

<211= 24

<212=> ONA

=213 Arificial Sequence

220>
223> Synthelc

=400 702
ggaltcaccl tcaglageola lgge 24

<210 703

<211=8

<212= PRT

<213= Arlilicial Sequence

<220
223> Synlhelic

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

=210= 704

=272 24

<212= ONA

=213 Artificial Sequence

<220
=223> Synlhelic

=400= 704
alalggtatg atggaaglaa taaa 24

=270 705

211> 8

212> PRT

213> Anilcial Sequence

<220
=323~ Synlhetic

200



=400= 705
lle Trp Tyr Asp Gly Ser Asn Lys
1 )

210> 706

=211= 42

<212> DNA

<213= Artificial Sequence

=220
=223= Synihelic

400> 706
geqactlacg alatillgat tggitalles coggttgact ac 42

=210 707

211> 14

«212= PRT

=213 Adilicial Sequence

=220
<223> Synthelic

=400= 707

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

<210= 704

<211> 318

=212= DNA

213> Artificiat Sequence

<220
=223> Synthelic

<400= 708

gatatlgiga tpacceagte lecagecacs ctglelglgt clecagggga asgagocace 60
cletoctgca gggecaptca gaclgttagl ageaactiag celggticeca goagaaacel 120
ggocaggetc coagactect calctalgat geatecacea gggocaciaq latcccages 180
aggtcagtg gcaglaogle lgggacagas Heactelea coalcagoag colgoaglol 240
gaagalttlg caglllatta ctgtcageay lataalaact ggtacaciil tggocagagqg 300
accaagelgg agalcasaa 318

=210= 708

=211= 106

=212> PRT

=213> Arificial Sequence

=220

223> Synlhelic

=400=> 709

Asp e val Mef Thr Gin Ser Pro Ala 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 Pra 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 Gln Ser
62 70 K -4,
Glu Asp Phe Ata Val Tyr Tyr Cys Gln Glo Tyr Asn Asn Trp Tyr Thr
85 80 a5
Phe Gly Gin Gly Thr Lys Leu Glu lle Lys
100 103

<20 710

<211= 18

<212> DNA,

=213= Artificial Sequence

=230
<223> Synthelic

=400= 710
cagactgta gltageaac 18

=210= 711

<211+ 6

<=212> PRT

<213> Adlilicial Seguence

=220>
223> Synthelic

=400 F11
Gin Thr Val Ser Ser Asn
1 a

=210 712

<211=9

=212> ONA

<213> Artificial Sequence

<220
<223> Synthetic

<400= 712
gatgcatee q

=210= 713

<211= 3

=212= PRT

<213> Arllicial Sequence

<220
=223> Synthelic

<400~ 713
Asp Ala Ser
1

<210> 714
<2917 24
<212> DNA
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<213> Arifidal Sequence

< )=
<223= Synlhelic

<400> 714
cagcagtata ataaciggta cact 24

<210= 715

=211+ 8

<212= PRT

=213~ Arlificial Sequence

<220
<223= Bynlhelic

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

<210> 716

<211= 357

<22> DNA

=213> Adificial Sequence

<220
223> Synihelic

<400 716

gaggtgeage lgglgcagle gggeccagga claglgaage cllcacagac colgtoocte 60
acciocactg leletgglay ctecattace aglgatoglt aclactggas clggatcege 120
cagcacccag ggasggqgoct ggaatggalt agatacalea astlaglgg gaacacctas 180
lacaaccegt cocleaggag legaglcace ataleacty acacglolaa gaatcaghs 240
lcccigaata Igacelelgl gactgeegey gacacogocg (gtaltatty toegagagea 300
celggaagle ataactttga catclgggoc caagggacas tggtcaccgl clelea 357

=210= 717

=211= 1149

<212= PRT

<213> Artificial Sequence

=220

<223= Synlhalic

=400= 717

Glu Val Gin Leu Val Gin 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 30

Gly Tyr Tyr Trp Thr Trp [le Arg Gln His Pro Gly Lys Giy Leu Glu

a5 40 45

Trp lie Gly Tyr lle Lys Phe Ser Gly Asn Thr Tyr Tyr Asn Pro Ser
56 55 50

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

85 80 85

Cys Ala Arg Ala Pro Gly Ser His Asn Phe Asp lle Trp Gly Gin Gly
100 105 110

Thr Met val Thr Val Ser Ser
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115

=210= 718

<211 30

=212> DNA

<213= Arllicial Sequence

=220
<223= Synthelic

=400 718
gglggcteca Haccagiag igataclac

210> 719

211> 10

=212> PRT

<213= Arificial Sequence

=220
=223> Synlhelic

=400 F19
Gly Gly Ser lte Thr Ser Gly Gly Tyr Tyr
1 5 10

«210= 730

<211> 21

=212= DNA

213> Arlilicial Sequence

=220
<223> Synlhelic

400> 720
atcaaattla glgggaacac ¢

<210 721

221> 7

=212> PRT

<213> Arlificial Sequence

<220
=223> Synihelic

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

<210= 722

<211= 33

<212= DMA

<213> Adificial Sequence

220>
<223 Synthetic

=400 722
gogagagcas clggaagtca laaclilgac atc

21

a0

a3
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<210= 723

<211> 11

=212> PRT

213> Arlilicial Sequence

<220
=223> Synthelic

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

210> 724

211> 324

=212>= DA

=213> Arificial Sequence

<220
=233> Bynihetic

=400 724

gecateeggt igaccoaglc ecagacace cigtetigr clecagggga aagagocacc 6O
cleleelgea gggecagigl gagtatiagl aalzaciatt lagoctggta coageagaaa 120
cclagecagg cleccaggel colcalclat ggigealosa goagggecac lggeatecca 1680
gacaggttea glggoaglgg gitclgogaca gacktcacle icaccalcag sagaciggag 240
lclgcagatt Hgcaccgta Hactgicag caatalagla gglcacegat sacctegge 300
caagggacac gaclggagat taaz 324

<210 725

<211> 108

=212 PRT

<213 Arlilicial Sequence

<220

=323> Synthetic

<A00> 725

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

1 5 10 15

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

20 25 30

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

a5 40 45

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

65 70 75 B0
Ser Ala Asp Phe Ala Pra Tyr Tyr Cys Gin GIn Tyr Ser Arg Ser Pro
a5 an 93
lle Thr Phe Gly Gin Gly Thr Arg Leu Glu lle Lys
100 105
<210=> 726
=211 21
212> DNA

<213= Arlilicial Sequence

220>
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=223> Synthetic

=400 726
glgagiatia glaalaacts L

<210= 727

=211=7

=212= PRT

=213= Arlificial Seguence

=220=
<223> Synthetic

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

<210= 728

=211= 5

=212> ONA

<213= Artificial Sequence

<220
<223=> Synthelic

<400= 728
galgcalce

=210~ 728

<211= 3

=212= PRT

=213= Artificial Sequence

<220
<223> Synthetic

=400 729
Gly Ala Ser
1

<210 730

=211= 27

212> ONA

=213= Arilicial Sequence

=220
<223> SGynlhelic

=400 ¥30
cageaalala glagglecace galcace

=210= 731

=211= 9

2= PRET

<213> Arificial Sequence

<220
<223> Synthetic

27

27

2006



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

<210= 732

=211= 357

<212= DMNA

<213> Arlilicial Sequence

<220
=223> Synthelic

<400 732

cagglgeage tgeaggagle ggnoecagga clgatgaage clicacagac colglecole 60
acclocactg lelclgglog clecalczac agtgtactt actaclggac clggateege 120
cageacceag goagoogect agagigyatt gogtacatea saticagigg gageacctas 180
tacaaccegl cooleaageg togaghcace alatcagtgg acacnfctas gaaccaatic 240
lcccHazaa Haaclclgl gacigoogog gacacggecg lgtttlaclg lgecgagagel 300
lclggaagle atactittga latclgggge caagagacaa lggtcacogicteclea 357

«210= 733
=211= 119
<212=> PRT
<213> Arlilicial Sequence
<220=
<223 Synlhelic
<A00= 732
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 The Val Ser Gly Gly Ser lle Asn Ser Val
20 29 30
Thr Tyr Tyr Trp Thr Trp lle Arg Gl His Pro Gly Arg Gly Leu Glu
35 40 45

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

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

65 70 75 &0
Ser Leu Lys lle Asn Ser Val Thr Ala Ala Asp Thr Ala Yal Phe Tyr
85 a0 85
Cys Ala Arg Ala Ser Gly Ser His Fhr Phe Asp e Trp Gly Gin Gly
100 105 110
Thr Mel Wal Thr Val Ser Ser
115
=210= 734
211> 30
<212= DNA
=213> Arificial Sequence
<220
<223 Synlhelic
<400= 734
gglggeicea lcaacaglgl tacaclac 3
=210= 735
=211=10

207—



<212= PRT
<} 3= Arlificial Sequence

<2720
=223 Synthelic

<400 735
Gly Gly Ser llz Asn Ser Wal Thr Tyr Tyr
1 3] 10

=210 736

<211= 21

<212> DNA

<213> Arlificial Sequence

=220=
223> Synthetic

<400= 736
alcaaaltca gltgggageac o 21

<210~ 737

=211= 7

=212= PRT

<213= Arthcial Sequence

=220
«223> Synthelic

<400 737
lle Lys Phe Ser Gly Ser Thr
i 5

<210 733

<211= 33

212> ONA

«<213> Artificial Sequence

=220
2233 Synthelic

<400= 738
gogagagelt clggzaglea tactitigat ale 33

<210= 729

=211 11

<212= FRT

=213> Artificial Sequence

< 220=
=223~ Synthelic

<400 {38

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 lccaggeace clglettigl ctecagggga sagagecacs 60
cieteclges gggecagica gagtqitage sacagetact tagoelggla coageagaaa 120
cotggecagg cleccagget cohealclel gglgeglera geagggteac lggeatooea 180
gacaggtica gtggcaglgn glctgagaca gacticacts teaccatcag cagactggag 240
celgaagall ttggaalgla ttaclghcag caglatagta ggleacegat cacellcgge 300
caangoacca agctygagat caas 324

=210> 741

<211> 108

=212= PRT

=213> Adificial Sequence

=22

<223> Synthelic

A (00> 741

Glu Thr Thr 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 Ser Val Ser Asn Ser

20 25 30

‘Fyr Leu Afa Trp Tyr Gin Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu

35 40 45

Ile Ser Gly Ala Ser Ser Arg Val Thr Gly lle Pro Asp Arg Phe Ser
50 55 60
Gly Ser Gy Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
65 0 75 B0
Pra Glu Asp Phe Gly Met Tyr Tyr Cys Gin Gin Tyr Ser Arg Ser Pro
85 a0 a5
lle Thr Phe Gly Gin Gly Thr Lys Leu Ghi lle Lys
100 105

<20= 742

211> 21

<212> DNA

<213= Anificial Sequence

=220
223> Synthetic

=400= 742
cagaglgha goaacageta o 21

=210= 743

=211 ¥

=212> PRT

=213= Arlificial Sequence

=220>
<223> Synlhelic

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

<09



=210 744

<211= 9

=212= ONA

<212= Arilicial Seguence

«220=>
=223> Synthelic

<400 744
ggigeglce 9

=210= 745

<211= 13

<212= PRT

=2413> Artificial Sequence

<220
<223> Synlhelic

<400 745
Gly Ala Ser
4

=210 746

<211= 27

212> DNA

213> Afilicial Sequence

Bt
<223> Synthelic

=400 746
cageaglala gtagglcace gatcace 27

210> 747

<271= 9

<212= PRT

=213>= Artificial Sequence

=220-
223> Synthelic

<400= 747
GiIn Gin Tyr Ser Arg Ser Pro lle Thr
1 &

=210z 748

<211= 357

=212 DMA

<213= Artilicial Sequence

=220
<223> Synthetic

=400> 748

gaggtgcage tggotgeagle \gggogagge tigglacago clggeagate cotgagacte 60
tectgtgeag celelgyagl caccltggat gatiatgeca lgeacigggl ccageaagel 120

2 {0



ccagggaagg gectggaglg gololeaagh stagtigoa ataglggtag tataggetat 180
gcagactclg lgeagggecg clicaccale lccagagaca acgocaagaa clooclgtat 240
clgcazatga acaglelgag agelgaggac acggecitgl atlaclglge asaagalggg 300
tggaaccegt aclacttiga clatlgggge cagogaataa cgglcaceglcloclea 357

<210> 749

<211= 119

=212> PRT

=213> Artificial Sequence

=320

=223= Synlhekc

=400 749

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

1 8 10 15

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

20 25 ao

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

a5 44 45

Ser Ser lle Ser Trp Asn Ser Gly Ser Ite Gly Tyr Ala Asp Ser Val
50 55 a0

Lys Gly Arg Phe Thr e 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 a0 95
Ala Lys Asp Gly Trp Asn Pro Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly
100 105 110
lle Thr Wal Thr Vgl Ser Ser
115
<210> 750
=211= 24
<212> DNA
<213> Arificial Sequence
=220
=223> Synlhelic
=400 750
ggagtcacet lggalgata lgee 24
=2710> 751
=211= 8
<212= PRT

<213= Arificial Sequence

=220
<3d23= Synlhelic

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

<210 752

=271> 24

=212> DA

<213= Arificial Sequence

2}



@20
<223> Synlhelic

<4Q0= 752
allagttgea alaglaglag lata 24

=210 753

<211= 8B

<212= PRT

=213 Arificial Sequence

2220
=223 Synthelic

=A{J0=> 7H3
lle Ser Trp Asn Ser Gly Ser lle
1 5

<210= 754

=211= 35

212> ONA

<213= Artilicial Sequence

<220=
=233 Synthelic

<400> 754
gtaaaagatg aglggaaces gtaclacttt gactal G

<210= 755

<211= 12

<212> PRT

=213= Arificial Sequence

<220
«223> Synihalic

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

<290> 756

<211> 321

=212> ONA

<213 Artificial Sequence

<220
<223= Synthelic

<400> 756

gacatecagi lgaceeagle leatectoe ciglelgeat cigtaggaga cagagteace 60
atcactigce gggeaagica gggeattaga aglaattiag getggtatca geagasacea 120
gogaaagecs claagogec! gatclalget gealecaghl tlgeaaagtgy ggleccatea 180
aggttcageq geaglggate tggoacagaa Heactetea caalcageag cctgeagecl 240
gaagalttly caacilaltta ctglelacag calaalagt acectctcac tlegocgga 200
gggaccaagg tggazalesa a 321

=210= 757
=211= 107

Zi2



<212= PRT
=213> Artificial Sequence

=220

=d23> Synlhefic

=4 0= 757

Asp lle Gln Leu Thr Gln 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 a0

Leu {’;‘~3I3|r Trp Tyr Gin GIn Lys Pro Gly Lys Ala Pro Lys Arg Leu e

o 40 42

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

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu Gin Pro
55 70 75 80

Glu Asp F‘gg AlaThr T‘_.I'Ié gyr Cys Leu Gin His Asn Ser Tyr Pro Leu

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

=210= 758

=211> 18

212> DNA

=213 Arlilicial Sequenca

<220
=223 Synthetic

=A400> 758
cagggcatta gaaglgat 18

<210 769

211> 8

=212= PRT

=213+ Arlificizl Sequence

=220
=223> Synthelic

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

=210= 760

=211=9

<212> ONA

<213> Artificial Sequence

<220=
=223= Synlhetc

<400 760
golgcales g

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

213



=213= Arlificial Sequence

w23
<223= Synthelic

=<A400= 761
Ala Ala Ser
1

<210= 752

=211 27

<212= DNA

<213> Artificial Sequence

Lot 0
<223> Synlhetc

=400 752
clacageals atagittacece lelcac| 27

=210= 763

=211=9

<212> PRT

<213> Arilicial Sequence

<220
=223> Synthelic

A= 763
Leu GIn His Asn Ser Tyr Pro Leu Thr
1 5

=210= 764

<211= 357

=212> DNA

<213 Arilicial Sequence

=220
<223 Synthelic

=400 764

cagalcacel tgaaggaghe gggoccagga clggigaage clcacagac colgleccts 60
acctgegeeg letelgolna cloclicage agtggtaall aclaclggag clggatecge 120
caacacccag goasgagcel ggaglogatt ggglacatea agtacaclygg gageacctac 180
tacaaccogt coclcaagag tegagltatt alattagtag acacglclaa gacoccagltc 240
tecctgaage tgagelelgt paalgccgeg gacacgaccg lglatacly locoagagea 300
cctggaactc algotittga lgitlgogge caagagacaa lagtcacegt clockca 357

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

<220=
<222= Synlhelic

<400> 785
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 Sly Asp Ser Phe Ser Ser Gy
20 25 30
Asn Tyr Tyr Trp Ser Trp lle Arg Gin His Pro Gly Lys Gly Leu Glu
35 40 45
Trp lle Gly Tyr lle Lys Tyr Thr Gly Ser Thr Tyr Tyr Asn Pro Ser
a0 55 60
Leu Lys Ser Arg Val 1z lle Leu Val Asp Thr Ser Lys Thr Gin Phe
65 70 75 B0
Ser Leu Lys Leu Ser Ser Val Asn Ala Ala Asp Thr Ala val Tyr Tyr
a5 L g5
Cys Ala Arg Ala Pro Gly Thr His Ala Phe Asp Wal Trp Giy Gin Gly
100 103 110
Thr Mel Val Thr Val Ser Jer
115

=210= 7&8

«211= 20

<219 DMNA

«213> Arilicial Sequence

220>
=223= Synihelic

<AQ0> 765
gatgacleet leageagtgg laataclac 30

<210= 767

=211=10

212> PRT

<213 Artificial Sequence

<22
=<223= Synthelic

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

<210~ 76§

<211+ 21

=212= ONA

<213= Arificial Seguance

=220
223> Synthelic

< 00= 768
alcaagfaca ctgggagaac ¢ 21

«210= 769

211> 7T

212> PRT

<2153> Arificial Sequence

=220
223> Synlhelic

<400 758
lle Lys Tyr Thr Gly Ser Thr

25



210> 770

<211= 33

<212> DNA

=213= Adificial Seguence

<220=
<223> Synlhetic

=400= 770
gcgagagcac ciggaacica lgotittgat git 33

<210= 771

<211= 11

=212= PRT

<213= Arlilicial Sequence

=220
<223= Synlhelic

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

=210= 772

<211~ 334

=<212= DNA

213> Arlificial Sequence

<2205
<223> Synlhelic

400> 772

gaaacgacac leacgeagic lecaggoacs clgtetilat Hocagggga aagagocace B0
ctetoclgoa aggecagica gaglgtiage aglagetacl tagoctggta coageagaza 120
cetggecaga cleccagget coteatetal pghgealcca gragggecac lggcateeca 180
gacagghica gtggcaglgg gletatgaca gacleeacte teaccalcag cagectggag 240
cctgaagat Hgeaglgla Hactgleag caglalagta gglcacegat cacclicage 200
caagggacca agolggagat ¢aaa 324

210> 773

<211= 108

=212> PRT

=2123> Adificial Sequence

=220

<223> Synlhelic

=400 773

Glu Thr Thr Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Phe 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 Pro Gly Gln Ala Pro Arg Leu Leu

35 4D 45

lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
S0 55 60
Gy Ser Gly Ser Val Thr Asp Ser Thr Leu Thr lle Ser Ser Leu Glu

216



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

=210= 774

<214 21

<212= DMNA

=213= Ardilicial Sequence

=220
=223> Synlhebc

=400 ¥74
cagagighta goagtagela o 21

=290= ¥7h

<211 7

=242= BRT

<213 Arificial Sequence

~220=
<223> Synlhelic

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

<210= 776

<211= 9

<212= DNA

<213 Anificial Sequence

=220=
223> Synthelic

<A00= 776
aglgeatec 2

<210~= 777

=211= 3

=212=> PRT

=213~ Arlilicia! Sequence

<220=
=223> Synlhetic

=A400= 777
Gly Ada Ser
1

=<210= 778

211> 27

<2 72> DA

=<213= Arilicial Sequence

<220=

.21.?.



223> Bynlhelic

<400 773
cagcaglala gtaggtcace galcaco 27

<210=7F79

=211=9

<212= PRT

=<213=> Arlilicial Sequence

=220=
223> Synlhelic

=400> 778
Gin Gin Tyr Ser Arg Ser Pro [le Thr
( 5

=210= 780

211> 360

<212= DNA

<213= Artificial Sequence

=220
<223~ Synihetic

<400= 780

gaaglgcage tggtgeagte \gogggagec Hgglacass clggagogle ectgagacle 60
tcclgtgcag cototggatt cacctllaac aackitgeca lgacetgggt cogeeagael 120
ccagggaagg geclggaghg ggteteaact atiaglggla glggogtiga cacalaclge 180
geagactceg tgaagogecy ghicaccale lecagagaca atlccaagaa cacactgtat 240
cigcasalga acagcclyag agocgaggac acggeegtat attacigtic gaaagalgge 300
gecllclata giggetarga acaclacigy ggocagggaa coacggicac cgloloclca 360

<210 781

«2311=120

<212= PRT

<213 Arlificial Sequence

=220
223> Synlhetic

<400 751
Glu Wal GIn Leu Wal Gin Ser Gly Gly Ala Leu Yal Gin Fro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asn Fhe
20 25 ao
Ala Met Thr Trp Val Arg Gln Afa 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 B0
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 Asp Thr Ala Wal Tyr Tyr Cys
As ag 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
15 120
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<210 782

=211> 24

212> DNA

<213= Arlilicial Sequenca

<220
=223 Synthelic

=400 782
ggaticaccl Haacaactl fgoe

<210= 783

<211=> 8

=212 PRT

<213> Artilicial Sequence

=220
<223> Synthelic

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

210> 784

211> 24

=212= DNA

<213= Artificial Sequence

<230
=223= Synthelic

=400 784
allaglggta glogegtiga caca

<210 785

=271 8

=212> PRT

<213= Artificial Sequence

<220
<223> Synthetic

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

=210= 786

<211+ 39

=272> DNA

<213= Arbificial Sequence

=220
<223> Synlhetic

=400> 783
tcgaaagalg gegecticla laglggotac gaacactac

=210= 787

24

24

39

214



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

220>
223> Synlhehc

<A 00> FB7
Ser Lys Asp Gly Als Phe Tyr Ser Gly Tyr Glu His Tyr
1 5 10

=210 788

<211= 324

212> ONA

<213= Arlilictal Sequence

<220
=223> Synlhelic

=400> 738

gasacgacac cacgeagle tccaggeace cigletiigt clecagggaa aagagecace 60
cleleclgea gogeeaglea gagtgitage aacagelact tageetggta coageagaaa 120
colggecagy cicccagget coleatetat ggtacateca acagggecac tggcaleeea 1680
gacaggltca glggeaglgg glclgggaca gacttcacle tcaccatcag cagaclggag 240
tctgaagatl Hgcagtgla tlactgleag caglatggla geteaccleg gacgticgge 300

caagggacca agglggagat ca3a 324

<210 739

=211= 108

=212= PRT

=213= Arlilicial Sequence

<32y

<223> Synthelic

<4 00> 789

Glu The Thr Leu Thr GIn Ser Pro Gly Thr Leu Ser Lew 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 Gln Gin Lys Pro Gly Gln Ala Pro Arg Leu Leu

35 40 45

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

65 70 [ BO
Ser Glu Asp Phe Ala Val Tyr Tyr Cys Gl Gin Tyr Gly Ser Ser Pro
B5 80 95

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

=210z 780

211> 21

<212> DNA,

<213= Arlificial Sequence

<220

223> Synihetic

220



=400 750
cagagigila gcageagelac

<210= 791

=211= 7

=212= PRT

<213 Arlificial Sequence

<220=
«223> Synlhelic

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

=210= 792

=211= 8

212> OMA

<213= Artificial Sequence

<220
<223> Synlhetic

=400= 792
ggtacaice

<210= 793

=211> 3

<212= PRT

<213 Arlificial Sequence

<320=
=<223> Synthetic

<400> 793
Gly Thr Ser
1

=210= 794

<211= 27

<212> ONA

<313= Artificial Sequence

=220
<223= Synlhelic

<400z 794
cagcagtalg glageolcacs teggacg

=210= 795

=211= 4

=212= PRT

<213= Artificial Sequence

=220
=223> Synlhelic

=400> 795

GIn Gin Tyr Gly Ser Ser Pro Arg Thr

21

27

22
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=210 786

211> 357

=212= DMNA

=213 Arificial Sequence

<=
«223= Synlhelic

=400= 7O5

gaagigcags tggigcagic tggacclgag glgaagaage clggagecle aglgaaggle 60
tcctgoaagg chiciggtla cacetitace taclalggla tcagiiggal acgacagace 120
coiggacasg ggctigaglg galgggalpg ateagegelt acgalgolaa cacagactat 180
acacagaagl lacaagacag aalcaccalg accacagsca cateelegac cacageclac 240
atggaactga ggagectgag atcigacgac acggecglct altaclgtge gaggtalagt 300
lggaacaage aclggticga cecclgggge cagggaacca lggtcacegl ctettca 357

<210(= 797
=211= 119
=212= PRT
<213> Arlificial Sequence
<220
<223 Synthelic
A= 797
Glu Val Gin Leu Val Gln Ser Gly Pro Glu Val Lys Lys Pro Gly Ala
1 g 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Tyr Tyr
20 25 30
Gly lle Ser Trp It& Ang GIn Thr Pro Gly Sin Gly Leu Glu Trp Met
35 40 45

Gly Trp lle Ser Ala Tyr Asp Gly Asn Thr Asp Tyr Ala Gin Lys Phe
a0 a5 G0
Gin Asp Arg lle Thr Met Thr Thr Asp Thr Ser Ser Thr Thr Ala Tyr

55 70 75 8¢
Met Glu Leu Arg Ser Leu Arg Sar Asp Asp Thr Ala Val Tyr Tyr Cys
85 an 85
Ala Arg Tyr Ser Trp Asn Lys His Trp Phe Asp Pre Trp Gly Gin Gly
100 105 110
Thr Met Val Thr Val Ser Ser
115
=210 798
<211> 24
213> DNA
=213> Arificial Sequance
220>
223> Synthelic
=400 798
gallacacel itacctacta tgul 24
<210> 799
=211> 8
<212> PRT

=21 3= Artificial Sequence

222



220>
<223> Bynthelic

=400 789
Gly Tyr Thr Phe Thr Tyr Tyr Gly
1 a

=210= 800

=211= 24

=212~ DMA

=213 Artificial Sequence

<220=>
=223> Synthetlic

=400= 800
alcagegctt acgatgglaa caca 24

<210> 801

211> 8

<212= PRT

«<213> Arilicial Sequenge

<220
<223> Synthelic

=400= 801
lle Ser Ala Tyr Asp Gly &sn Thr
| 5

<210= 302

=211> 386

=212> DNA

<213= Arificial Sequence

<220
=223> Synlhetic

=400= 802
gegagglata gttggaacaa geaclagtic gaccee 36

=210 303

211> 12

=212> PRT

=213> Arhficial Sequence

=220
223> Synlhelic

<400 303
Ala Arg Tyr Ser Tip Asn Lys His Trg Phe Asp Pro
1 5 10

<210 804

<211= 324

<212= DNA

<213= Arlificial Sequence

223



<220>
<223> Synihetic

=400=> 804

gaaallgtga |gacacagle tecaggeace clgictiigl ctecagggoa cagagecacc 60
cicleotgea gggceaglea gaglgltace ggeagelact lagectggia ccagragaaa 120
cctggecagg cleccagact colealolat ggtgealeca acagggotac tggeatceca 180
gacaggtica clogcaglgg gictgggaca gactcacts teaccateag cagactggag 240
crigaagatl tgeaglgla tictgleaa cagletgetl lelcaccglg gacgilcage 300
caggggacca aggtggasal caaa 324

<210> BO3
<211= 108
<212= FRT
<213= Arificial Sequence
<220
<223 Synihelic
<400> 805
Glu lle Val Mel Thr Gin Ser Pra Gly Thr Leu Ser Leu Ser Pro Gly
1 2 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 Gin Lys Pra Gly Gin Ala Pro Arg Leu Leu
35 40 45

fle Tyr Gly Ala Ser Asn Arg Ala Thr Gly lle Fre Asp Arg Phe Thr
50 85 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

65 70 75 ao
Pro Glu Asp Phe Ala Val Tyr Phe Cys Gin Gin Ser Ala Phe Ser Pro
85 50 a5

Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
140 105

<210= BOB

211> 21

<212> DNA

=213 Ariilicial Sequence

<220

«223> Synlhelic

=A00= A0G

cagaglgila ccogoagota & 21

<210> 807

=219= 7

=212= PRT

=213 Artificial Sequence

=220

223> Synthebc

=400~ BOT

Gin Ser Wal Thr Gly Ser Tyr

1 5
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=210~ 808

<Z211>9

=292> ONA

=213= Artificial Sequence

<220
=223= Synlhelic

<400> 808
gglgcalee g

=210 809

=211+ 3

«212= PRT

<213 Artificial Sequence

<220=>
<223> Synlhelic

<400> 809
Gly Ala Ser
1

<210= 810

=211= 27

=212= DNA

=213= Arlilicial Sequence

<220
=323> Synthetic

=400 B10
caacaglelg ctlelcacs glggacy 27

=210= 811

“211>9

=212= PRT

<213= Arlilicial Sequence

<220
=223> Synthetic

=A00> 811
Gin Gin Ser Ala Phe Ser Pro Trp Thr
1 3

=210= 812

211> 357

<212= DNA

<213= Arlifizal Sequence

=220
<223= Bynlhebc

=400 812

gagglgcage lggtgeagle lgggggaggc tagglacage clggcanglc colgagacic 60
teclglgcag celclggagt cacctiggal gatlalgeea tgeactgggt coageaaget 120
ccagggaagg geclggaglg gglcteaagt altagtigga alaglgglag tataggotat 180
geggaclelg lgaagggecy clicaccal iccagagacs scgocazgas clecclgtat 240
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cigcaaalga acagtelgag agelgaggac acggecitgl atlaclglge aaaagatggg 00
tggaaccegl aclactitga ctallgggge cagggaalac cggtcaccgl cleclea 337

=210= 813

<211= 119

212> PRT

<213= Adillcial Sequence

<220>

223> Synlhelic

=400= 813

{3lu 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

K1 40 45

Ser Ser lle Ser Trp Asn Ser Gly Ser lle Gly Tyr Ala Asp Ser Val
50 55 50
Lys Gly Arg Fhe 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
B5 L 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

<210= 814

«211> 24

=212> DNA

<213= Arificial Sequence

220>
<223= Synlhelic

<400= §14
ggagtcacct tggatgalla oo =4

<210= B1%

=211=8

212> PRT

=213> Arificial Sequence

=220
<223~ Synthelic

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

<210 816

211> 24

=212 DNA

=213 Artificial Seguence

<220
<223> Synthelic
226



=400= 816
attagligga ataglggtan tala 24

=210= 817

<2118

<212= PRT

=213= Artificial Sequence

=220
223> Synthelic

<A00> 817
Ile Ser Trp Asn Ser Gly Ser lle
1 5

=210> 518

=211= 36

<212 DNA,

=213 Arilicial Sequence

=220
<223> Synthelic

<4[0= 818
gcaaaagatg gglggasacee glaclactil gactal i5

<210= 819

«211> 12

=212> PRT

<213> Adificial Sequence

<220
<223> Synthelic

=4(10= 819
Ala Lys Asp Gly Trp Asn Pro Tyr Tyr Phe Asp Tyr
1 5 0

<210= 820

=211> 321

<2122 DNA,

<213= Arlilictal Sequence

=220=
<223> Synthalic

=400 820

gacatccaga Igacceagic tecalectes ciglelgeat cigtagaaga cagagleacc 60
atcacliges gggesaglca gogealtaga aglgatiag gelgglatca geagaaacca 120
aggaaagees claagegect gatslatgel gealocaglt ycasaglyg ogleccatca 180
aggiteagey geagiggale igggacagaa teactelea caalcsgean celgoageont 240
gaagattttg czacclatia ciglclacag calaalagh acceletoas Hisggogga 300
gggaceaage iggagaleaa a 321

<210 B21

=211=> 107

212> PRT

=213= Artificial Sequence
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=220=
<223> Synihelic

<400= 821
Asp lla Gin Mel Thr Gln Ser Pro Ser Ser Leu Ser Ala SerVal 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 Gln Gin Lys Pro Gly Lys Ala Pro Lys Arg Leu lle
35 40 45
Tyr &la Ala 5er Ser Leu Gin Ser Gly Val Pro Ser Arg Fhe Ser Gly
50 55 ED
Ser Gly Ser Gly Thr Glu Phe Thr Led 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 a5
Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys
100 105

=210> 822

«211= 18

<212> DNA

=213> Adilicial Sequence

<220
<223= Synthelic

<400 822
cagggcatia gaaglgal 18

=210= 823

211> 6

=212 PRT

=213 Artificial Sequence

<220=
<223 Bynlhetic

<400 823
Gin Gly lla Arg Ser Asp
1 5

=210 824

=211= 9

=212= OMNA

<213> Artificial Sequence

=22]>
<223> Synthetic

<4 00= B24
gctgealee 9

210> 825

=211=3

<212= PRT

=213= Artificial Sequence

229



=220-
<223+ Synthetic

=400=> 825
Ala Ala Ser
1

=210> B26

<211= 27

<212> ONA

<213> Arificial Sequence

220>
<223> Synlhelic

<400~ §26
ctacagcata alagltacee tetcact 27

=210 B27

<211= 9

=212= PRT

<213> Artificial Sequence

=220>
<223> Synthetic

<400 827
Leu Gln His Asn Ser Tyr Pro Leu Thr
1 3

=210= 828

<211> 357

=2712= ONA

213> Artificial Sequence

<220
=233= Synthelic

<400 B2A
caggiacage igeageagle ggacccagga ciggltgaage clicacagac colgleocte 60
acctgeqeotg telctgatga ctectteage aglgglaat aclaclggag clggakceqe 120

cEacacceag ggasgggoct ggagtgoalt gogtacatea aglacaclag gageacctac 180
lacaacccgt coclcaagag togagtace atattagtag acacglelaa gacccaghc 240

tesctgazge toageletol gackyceges gacacggecg Iglatacly lacgagagea 300
cclggaacte alglittiga igtctgggge caagggacaa |ggteaceat clellca 357

=210= 520
211> 112
=212= PRT
<213= Anlilicial Seguence

230
=223> Synlhelic

<A00> 829

Gin Val Gin Leu Gin Gln Ser Gly Pro Gly Leu Val Lys Pro Ser GIn
1 5 10 15

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

20 23 30
229



Asn Tyr Tyr Trp Ser Trp Ne Arg Gin His Pro Gly Lys Gly Leu Glu
35 40 45
Trp lle Gly Tyr lle Lys Tyr Thr Gly Ser Thr Tyr Tyr Asn Pro Ser
a0 &5 B0
Leu Lys Ser Arg Val Thr lle Leu Val Asp Thr Ser Lys Thr Gin Phe
65 ik Fii B0
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala val Tyr Tyr
a5 o0 o5
Cys Ala Arg Ala Pro Gly Thr His Val Phe Asp Val Trp Gly GIn Gly
100 105 110
Thr Mel Val Thr Val Ser Ser
115

«210= 820

<211= 30

212> DNA

«213> Arificial Sequence

=220
=2 23> Synlhelic

<400= 830
galgactect lcagoagtg laaitactas 30

=210> 831

<211= 10

=22= PRT

=2153> Arificial Sequence

<220
<223> Synlhelic

<400 31
Gly Asp Ser Phe Ser Ser Gly Asn Tyr Tyr
1 5 10

=210= A32

<231= 21

<212= DNA

<21 2= Adificial Sequence

=220>
=223 Synlhetic

=400 B32
aleaagiaca clgggagoac © 21

<210= B33

211> 6

<212= FRT

«213> Adilicial Sequence

<220
<223~ Synlhelic

<400~ 833

Lys Tyr Thr Gly Ser Thr
1 5
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<210 834

=211 33

<212= DNA,

<213= Arificial Sequence

Erdely
=223* Synihetic

<400= 834
gcgagagcac clggaaclea tgittigat ate 33

<210= B35

<211= 11

<212= PRT

<213> Arlificial Sequence

<220
223> Synthelic

<400 B35
Ala Arg Ala Pro Gly Thr His Val Phe Asp Val
1 ] 10

=210> 836

=211> 324

<212> DNA

<213> Arlilicial Sequence

=220
=223> Synthelic

=400 836

gacatccagt tgacceagic lecagacaces clgtetttge tiecagggya aagagecace 60
cleleclgca gggocaglea gaglgttage agtagelatl tageciggla coagoagaaa 120
cclggecagg cloccagget cotcalctal gglgoaleea goagggecac lggeateoea 100
gacaggtica glggeagtgg glolglgeca gacllcacts teacsatrag cagoclggag 240
cctgaagalt iigeagigla Kaclglcag caglatagta galeacogal cacoitcgge 300
cazgggacca agqtgaagat caza 324

<210= 837

<211= 108

=212 BRT

=213> Artificial Sequence

=220

=222> Synlhelic

=400 837

Asp |le Gln Led Thr Gin Ser Pro Gly Thr Leu Ser Leu Leu Pro Gly

1 5 10 15

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

20 25 ao

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

35 40 45

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

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

65 70 75 80

Fro 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 Gin Gly Thr Lys Val Glu lle Lys

100 105

=210= 838

<211= 21

=212> ONA

=213> Adificial Sequence

=220
=223> Synlhetic

=400> 838
cagaglgta geagtagcta l

<210~ B39

=211=7

<H2= PRT

=213= Arilicial Sequence

<220
=2253> Synthelic

=400 838
Gin SerVal Ser Ser Ser Tyr
1 5

<210> B40

<211> 9

=212> DNA

<213> Arlilicial Sequence

<220
223> Synthelic

<400 g40
ggtgeater

=210= 241

=Z219= 3

212> PRT

<213> Arbilicial Sequence

<220
<223> Synthelic

=400= 841
Gly Ala Ser
1

=210>= B42

=211= 27

=212= DNA

<213 Arliicial Sequence

<220
<223= Synlhelic

21
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=400= 842
cageaglata gtagglcace galeacc 27

<210= 843

<211=9

<212= PRT

<213 Arlificial Sequence

<320
<223> Synthetic

<400= 843
GIn Gin Tyr Ser Arg Ser Pro lle Thr
1 5

=210 844

=211~ 363

=212= DNA

=213= Arlilicral Sequence

=220
<223> Synthelic

=400 844

caggtygcage tgcaggagte ggdeccagoa ctoolgaaas clicacagac colgtessic 60
acclgcactg lctotgglgg clocatcage aglgglggh aclactggag ttggalooge 120
cagcacccal ggaaaggccl ogagiggall gggtacalcs atlatagtgg gaacacceac 180
taraatccga coclecaagag legaatiace atalcaglag acacglelaa gaaccagllc 240
ecctgagg Igaactetgl gaclgoogon gacacqooea lataclacty focgaggaal 300

algaticggy gaglicactg glicgaccce tggggecagn gaaccacqqt caceglolee 360
ica %)

=210> B45

<211> 121

=212> PRT

<213 Arlificial Sequenca

<220

=<223> Synthetic

<4(0> 845

GIn Val (GIn Leu Gin Blu 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 lle Ser Ser Gly

20 25 a0

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

35 40 45

Tre lle Gly Tyr lle His Tyr Ser Gly &sn Thr His Tyr Asn Pro Thr
a0 55 &0
Leu Lys Ser Arg lle Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe
65 7 75 80
Ser Leu Glu Val Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
a5 ad 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 Wal Ser Ser
115 120

=210= B4B

233



<291= 30
<212> DNA
<213= Arilicial Sequence

<220
<223> Synthetic

<400 845
gglogeteea teageaglgg gghlaclac

=210= 347

211> 10

<212> PRT

<213> Artificial Sequence

<220
<223> Synihelic

400> 847
Gly Gly Ser lle Ser Ser Gy Gly Tyr Tyr
1 5 10

210> 848

<211= 24

212> DNA

<213> Arilical Baguence

=220=
=223> Synihelic

=400> 848
alceattala ghiogoaacac ©

210> 849

<211> 7

<212= PRT

<213> Arlificial Sequence

220>
<223> Synthelic

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

=210= B50

=211= 39

=212=> DNA

<213> Artificial Sequence

<220
223> Synthetic

=400 B50
gcgaggaata tgoticgogg =gticactzg egaceee

<210= 8457
211> 13
=212= FRT

21

30

aa
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<213= Artificial Sequence

<320
<223> Synlhetic

=400 351
Ala Arg Asn Met Val Arg Gly Val His Trp Phe Asp Pro
1 5 10

=210> 852

=211= 324

<212= ONA

=213~ Artificial Sequence

=220
=323> Synthelic

=400 852

gaaalaglgl lgacacaglc tecaggeace clgletitgl clccagggoa gagagceacs 60
cloticlgtt gggecagleg gaglgltage ageagelact lageelggta csagoagaza 120
cclggocagg cleecagget cctealelot gglgealeea geagggecac ngeateora 180
gacaqgltca gtggcaglyg giclgggaca gacttescts lcaccalcag cagaclggag 240
celgaagatt tgeagtalas tolglcas cagtatagls gicaccget cactltegns 300

fgagggaceca agetggagal caaa 324
=210= 853
<211= 108
<212= PRT
<213> Adificial Sequence
=220=
<223> Synthetic
=400= 853
Glu lle Val 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 a0
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 85 g0

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

55 0 75 ao
Pro Glu Asp Phe Ala Val Tyr Phe Cys Gin Gin Tyr Ser Ser Ser Pro
85 80 85
Leu Thr Fhe Gly Gly Gly Thr Lys Leu Glu lle Lys
100 105
=210= A54
<211 21
=212~ DNA
=213> Arificial Sequence
=220
<223> Synlhelic
=400= A54
cogaglgtla geagcagela o 21

23z
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=210= 355

=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> DMNA

=313 Arificial Sequence

<220=
=<223= Synthelic

=4{00= 856
ggtgcatec 9

<210= B57

211> 3

=212= PRT

<213> Arlificial Seguence

=220
<223 SBynihelic

=400> B57¥
Gly Ala Ser
1

=210> 85A

=291= 27

<212 DHA

<213= Artificial Sequence

<220
<223> Synthelic

<400= 858
caacaglala glaghtcace getcacl 27

<210> 5D

=211= 49

<212= PRT

213> Artificial Sequence

=220
«223= Synlhelic

<40~ §59

Gin Gln Tyr Ser Ser Ser Pra Leu Thr
1 5

23¢



<210> 850

<211> 357

=212> DNA

=213~ Arlificial Sequence

=320=
=223> Synthetic

<400= BAD

caggtgeage tgeaggagtc gageceagya clgglgazge clicacagae colgteecic 60
acclgcactg lelclaglga clecatcage aglgglaata actactggac clagalecqe 120
cagcacceag ggaggggcecl ggaglggatl gygtacatea aalacaclgg gagegoccac 180
tacaaccegt cecleaagag legagleace alglcagtag acacgtctaa gaalcaghc 240
tecclgaaaa \gacelclgt gactgacgeg gacacggoeg tgtattatty tgegagggea 300
celgoaagee attcttilga talalgggoc coagggacaa lggleaceqt clectca 357

<210 861

<211> 119

=3212> PRT

<213» Ariflicial Sequence

=220>

«223> Synthelic

<400> 861

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

1 5 10 15

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

20 25 30

Asn Asn Tyr Trp Thr Trp lle Arg Gin His Pro Gly Arg Gly Leu Glu

a5 4] 45

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

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

65 70 T3 a0
Ser Leu Lys Mel Thr Ser Val Thr Asp Ala Asp Thr Ala Val Tyr Tyr
as a0 85
Cys Alz Arg Ala Pro Gly Ser His Ser Phe Asp lle Trp Gly Arg Gly
100 105 110
Thr Met val Thr Val Ser Ser
115
=210= 262
<211 30
<312= DNA
<213= Arlilizial Sequence
<220
<223> Synlhebc
400> §62
agigacicca leagoaylgy lealaaclac a0
=210 863
211> 10
=212> PRT

<213 Artilicial Sequence

=220~

257—



=223= Synlhelic

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

=7 10> BG4

=211= 21

<212> DMA

<213= Arilizial Sequence

<220>
<223> Synthetic

=400 864
alcaaalaca clgggagege © 21

<210~ 865

211> 7

=212= PRT

«213= Arlificial Sequence

<220
=223> Synlhelic

<400= 865
Ile Lys Tyr Thr Gly Ser Ala
1 5

=210=> BG6

<211= 33

<212= DA

<213> Arilicial Sequence

<220>
<223= Synthebic

<400 BEE
gcgagggcac clggaageca lelttigat ala a3

<210k 867

<211> 11

<212= PRT

=213= Artificial Sequence

<220
=~223= Synthetic

=d400= 867
Ala Arg Ala Pro Gly Ser His Ser Phe Asp lle
1 5 10

<210= BEA

<271= 324

=212> ONA

<213= Artificial Sequence

=220

23¢



<223> Synlhelic

=400> 868

galgtiglga \gacccaglc lccaggeace clgttttigh clccagngga aagagocace 60
clctectgea gogecagtca gagtgitage ageagetacl lageciggla ccageagaaa 120
cctggoozag cleccagact cotcalelat gglocaleca geagggecac lggeatecea 180
gacaagtica gtgocagtgg gtetaggaca gacttcacle kcaacatcag cagactggag 240
cetgasgall Hgcaclgla laclglcag caglalaata gglcacegal caccticgge 300

caagggacac gaclggagal taaa 324

=210 869

=2T71= 108

212> PRT

<213 Arlilicial Sequence

220>

=223> Synlhelic

=400 BG4

Asp Val Val Met Thr Gin Ser Pro Gly Thr Leu Phe Leu Ser Pro Gly

1 ] 10 15

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

20 25 30

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

a5 40 45

ll2 Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 55 G0
Gly Ser Gly Ser Gly Thr Asp Pha Thr Leu Azn lle Ser Arg Leu Glu
G5 70 7o 80
Pro Glu Asp Phe Ala Led Tyr Tyr Cys Gin GIn Tyr Ser Arg Ser Pro
a5 a0 a5
lle Thr Phe Gly Gln Gly Thr Arg Let Glu lle Lys
100 105

<210=> 870

<211 21

212> DNA

<213> Adilicial Sequence

<220
=223> Synthetic

=<4 00= 87
cagaglgita goageagela o 21

=210= 871

<211= 7

=212= PET

=213= Artificial Sequence

270>
=223= Synlhelic

=4 00> 871
Gin Ser Val Ser Ser Ser Tyr
1 3

<210= B72
<211= 8

224



=212> DNA
=213 Arbificial Sequencs

220>
«223> Synlhelic

=400 B72
ggtgcatoo g

<210= 73

<2117 3

<212= PRT

<213 Artificial Sequence

=220
<223> Synthetic

<400> 873
Gly Ala Ser
1

=210= 874

«211= 27

=212= DNA

<213= Artilicial Sequence

220>
223> Synlhelic

=400 874
cagcaglala gtaggtcacs gatcace 27

=210= 875

=211=8

<212 PRT

<213= Arlificial Sequence

<220
<223> Synlhelic

=400= B75
Gin GIn Tyr Ser Arg Ser Pro lle Thr
1 5

=210= B76

<211= 360

212> DA

<213~ Adificial Sequence

220
=223> Synlhelic

<400= 876

cagatgcage lgytgcagic igagggaggc igotacasc ctgggaagle ootaagasic 60
tectglgeag colelggalt cacelotaac aactilacea lgacclgggt cegecagget 120
ccagggaagg goclagagty agloleaact altaglggla glgacgiiga cacalactge 1 8o
geagacteog lgaagggecg gllcaccale ecagagaca altccaagaa cacaciglat 240
clgcasatga acageclgag aglegaggac acagecglat abactgtgc laaagalgge 300
goctictata glgactacga acactarlgg ggccagggaa coclgglcac cglctectea 360

240



<210> B¥7
<211=120
=212 PRT
<213> Artificial Sequence

=220=
223> Synlhebc

<400= 877

GlIn 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 Lau Glu Trp Val
35 A0 44
Ser Thrlle Ser Gly Ser Gly val Asp Thr Tyr Cys Ala Asp Ser Val
50 L] 60
Lys Gly Arg Phe Thrlle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
G5 70 i a0
Leu Gin Met Asn Ser Leu Arg Val Glu Asp Thr Ala Val Tyr Tyr Cys
35 80 a5
Ala Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Glu His Tyr Trp Gly Gin
100 105 110
Sly Thr Leu Vat Thr WYal Ser Ser
115 120

=210= 878

211> 24

<212> DNA

=213= Arlilicial Sequence

<220
<223> Synthetic

=400=> 873
gaaticacct claacaactt lgoo 24

=210= 879

211> 8

=212= PRT

=213> Arlificial Sequence

<220
<223> Synthefic

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

<210 380

<2715 24

=212= DMNA

=213= Arificial Sequence

=220
<223> Synlhelic



<400> BED
atlaglggta gtggegliga caca 24

=210= 881

211> 8

292> PRT

<213 Arlificial Sequence

<220
<223> Synthetic

<4 00> 581
llz Ser Gly Ser Gly Val Asp Thr
1 S

=<210= BB2

=211= 349

<212= ONA

=213= Adificial Seguence

=220~
<223= Synihelic

<400> 882
gctaaagalg gegeotiela tagtggetac gaacaclac 38

<210= B3

=211 13

<212= PRT

=213= Arlificial Sequence

220>
=223 Synthetic

<4 00> AB2
Ala Lys Asp Giy Ala Phe Tyr Ser Gly Tyr Glu His Tyr
1 5 10

=210= 884

=211 224

<212>= DNA

=213> Artificial Sequence

<2205
<223> Synlhetic

400> BB4

galgitglga lgacocagfic iccagacace clglolitgl ctecagggga aagagecace &0
cteleclgea gggocagtea gagigtiage agoagetact tagectogta ceageagaaa 120
cclggeeagg cleccaggel celeatetal gglacatoea acagggecic lggeateoea 180
gacaagltca tiggeaglag glelgggaca gaclicaclc lcaccalcag cagaclggag 240
tetgaagat! igcagligta ttaclgtcag caglalogla getcaccicg gacgticgge 300
caagggacca saglggalat casg 324

«=210= B85

=211= 108

<212= PRT

=213= Arilicial Sequence
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=220=
=223> Synthelic

=400 B85
Asp Val Val Met Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Prao 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 lis
50 o5 G0

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

65 70 75 80

Ser Glu Asp Phe AlaVal Tyr Tyr Cys GIn Gin Tyr Gly Ser Ser Pro

a5 o0 a5

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

100 102

=210= B35

<211= 29

=212= DNA

=212= Arilicial Sequence

<220
=223> Synthetic

=400 8BG
cagaatglla gcageagela ¢ 21

=210> B87

211=7

212> PRT

<213> Adificial Sequence

<2205
<223> Synlhelic

<400 887
Gin Ser Val Ser Ser Sar Tyr
1 5

=210:- 888

=211= 8

<212 ONA

=213= Arlificial Sequence

=220
=223 Synihelic

=400 288
ggtacaice 9

=<210= 589

=211= 3

=212= PRT

=213= Arlilicial Sequence

=220

243



=223> Synthelic

=A00> 889
Gly Thr Ser
1

<210= B8R0

=311= 27

212> DNA

<213> Arilictal Sequence

<220
=223> Synthetic

<400> BA0
cagcagtalg gtaacicace lcggacy 27

=210> BO1

<2i1= 8

<212= PRT

=213 Anificial Sequence

<220
223> Synthetic

=400> 891
Gin Gin Tyr Gly Ser Ser Pro Arg Thr
1 5

<210 B92

<211> 360

<212> DNA

213> Arlilicial Seguence

=220>
223> Synlhetic

=A00=> BY2

caggtgcage tgcaggaglc cggoceegge ctggtgaage cofcccagac celgteccty 60
arcclgcactq tgtecggega clocatcgoce locggogget actactggle clggalecgg 120
cagcaccoog goaagngcoct goaglggale ggolacglge actacteogg caacscctac 180
tacaacceoel coclgaagls cegdglgace atclecalgg acacclooaa gaaccagic 240
teectgaage tgleeloogl gaccgeegee gacaccgecy iglaclaclg cgoccggges 300
ccoogggget accactactl cgoctaclyg ggocaggges coclgglgac calglecloe 360

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

<220
<223 Synthelic

400> BE3

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

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

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

Trp Ile Ghr Tyr Val HIE Tyr Ser Gly Asn Thr Tyr Tyr Asn Pro Ser
a0 55 G0
Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn Gin Phe

63 70 Fii) &0
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
a5 214 g5
Cys Ala Arg Ala Pro Arg Gly Tyr His Tyr Phe Ala Tyr Trp Gly GIn
100 105 110
Gly Thr Leu Val Thr Val Ser Ser
Ms 120
=210 804
=211> 324
<212= DNA
=213= Artificial Sequence
=220
<223> Synthelic
=400> 884

gagalcglge lgacccagle cocoggeace ciglecclgt ceeregacga gegagecace 80
clglectgee gagectecca ghecglglos locleclace togectgala ceageagaag 120
cococggocagg coooccegact gelgalclac gaegectesl cocgggoeac egacalecoe 180
gaccagiicl coggelecgn cleegacace gacticacce tgacealcle coggelogag 240
cccgaggact tegecgtgta clastgocag cagtacgoct colooocent gacetegge 300
ggcogcacea agglggagal caag 324

=210> BOS
=211=108
=212> PRT
=213 Artificial Sequence
=220
=223> Synlhelic
=400= 895
Glu lle Val Leu Thr Gin Ser Pro Gly Thr Leu Ser 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 Gln Lys Pro Gly Gin Ala Pro Arg Leu Leu
35 40 45

e Tyr Gly Ala Ser Ser Arg Ala Thr Gly [le Pro Asp Arg Phe Ser
50 55 G0

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

65 70 75 80
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Ser Ser Pro
25 ap 95
Leu Thr Phe Gly Gly Gly Thr Lys Wal Glu lle Lys
100 106
<210 BEG
=211> 364
=212> DM&

<213 Artificial Sequence

=220
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=223> Synthelic

<400 B35

cagglgeage tggtggagic cggeggegac gigglgeage ceggecggte colgoggetg 60
tectgegeeg celeeggett caccttelee loolacggea tgeactgggl geggcaggce 120
cocggeaagg geclggaghy gglggecgte clolggiacg acggcaccaa caagtactac 180
googaclesqg tgaagggeey gilcaceate lcccgggaca acteeaagaa caccclgtac 240
clgcagatga aclccetgeg ggecgaggac acegeeglgt aclaclgege cegggaccac 300
gactlceqgt cegactacga gggetggite gaccootggy gecagggcac colggigace 360
glgicclco 369

<210> 397
=211 123
=212> PRT
=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 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
a5 40 45

Ala val Leu Trp Tyr Asp Gly Thr Ash Lys Tyr Tyr Ala Asp Ser Val
a0 85 60
Lys Gy Arg Phe Thr fle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

65 70 75 a0
Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
A5 50 a5
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> B9
<211= 321
212> DNA,

<213 Arlilicial Sequence

=220
=223+ Synlhelic

=400 698

gagalcglgs Igaccoagle cocegeeace clglecchgl cocccggega googgocace gl
clatcetges gggeclocea gieoglgtee tectacclgg cclgglacea qeagaagece 120
ggccaggeec coogyetget galclacgac goctecaace gogocaccgy calcoeegos 180
cgglteteeg getooggole cggeaccgac Hoaccetga cealclecte colggagece 240
gaggacticg ceglgtacla clgocageac cgglecaact ggececccac citcggegge 200
ggcaccaang lggagateaa g 321

<210 B99
=<211= 107
<212=FRT
<213= Agtificial 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 Al Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr
20 25 30
Leu Ala Trp Tyr GIn Gin Lys Pro Gly GIn Ala Pro Arg Leu Leu lle
35 40 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly
a0 55 G0
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thrlle Ser Ser Leu Glu Pro

B4 70 5 Bo
Glu Asp Phe Ala Val Tyr Tyr Cys Gin His Arg Ser Asn Trp Pro Pro
85 a0 o5
Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105
<210 900
<211 359
=292= ONA

<213= Arlificial Sequence

<2 M=
<323= Synthetic

<400 900

cagglgcage tagtggagle lgogagagge gigglecage ctgggaggte celgagaclc 6O
tectgtgeay colelggal cacclicagt agh=lggea tgeactgggt cogocaagel 120
ccaggoazagg gacigdaglg ggtgtealtt Hatgglalg atggasctaa tasaaaclat 180
glagagtccq lgaaaggccy aticaccalc leaagagaca attccaagaa tatgelgtal 240
clggazatga acagectgag agecgaggac avggolatgl atiactglge gagagalcac 00

gattttzgga glggtialga gggolgghic gaccociggn gccagggaac coctgatcace 350
glctecica

=210= 901

=211= 123

<212> PRT

<213= Adificial Sequence

<220
<223= Synlhetic

400> 901
GiIn Val GIn Leu Val Glu Ser Gly Gly Gly Val Val GIn Fro 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 Fro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Phe Leu Trp Tyr Asp Gly Thr Asn Lys Asn Tyr Val Glu Ser val
a0 a5 &0
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Mat Leu Tyr
65 o T5 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 Segquance

=220
<223> Synlhebc

=4 (0= 8902

gazalaglgt lgacacagic tecagecace clglchitg! ciocagggga aagagecace 60
clotectgea gagecaglca gaglgttage agetacitag colggtacca acagaaacel 120
ggccaggels ceaggelect calglalgat goalesaaca gggecaclgg calcesagec 180
aggttcagty geaglgogle lgggacagac teaclelea ceatcagoag colagagecl 240
gaagaltitg cagttlatta clgtcaacac cgtagcaact ggectoccac teggegga 300
gggaccaagg tggaaatcaa a 32

<210> 303

<211= 107

=212= PRT

<213> Arlificial Sequence

<220

=223> Synihetic

<400> 303

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

1 5 1d 15

Glu Aro Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Wal Ser Ser Tyr

20 235 30

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

35 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Fhe Ser Gly
5Q 55 =y,
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 Pre Pro
a5 a0 a5
Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100 105
<210= 804
=<Z211= 3632
212> DA

«=213= Adilicial Sequence

e 2=
=223 Synlhelic

=400:- 904

cagglocag: lgeaggaolc gggeccagga ctggtyaage cticacagac cotgtecete &0
acclgeaclg lololgglgy ctecalcage agtggtoght aclactggag Uggatecge 120
cagoacesag ggaagggecl ggagtggalt ggglacalce attalaglgg gaacacceac 180
lacaalccga coclcaagag legaattace atatcaglag acacololas gaaccagtic 240
icoctigagg tgaactslgt gaclgoegeg gacacgygecy talaclaclg lgcgaggaal 300
alggticggg gagticaclg glicgaccee lgnanccagg gaaccacggt caceglelee 360
tca 363

<210= 405
=2711= 121

- T
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=212> PRT
=213 Arilicial Sequence

=220=

<223> Synthelic

=4 00= 805

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

1 =) 0 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 Pra Gly Lys Gly Leu Glu

ab 40 45

Trp lle Gly Tyr lle His Tyr Ser Gly Asn Thr His Tyr Asn Pro Thr
a0 G5 60

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

62 Fill 75 30
Ser Leu Gle Yal Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
as a0 a5
Cys Ala Arg Asn Mel Val Arg Gly Val His Trp Phe Asp Pro Tep Gly
100 105 110
Gln Gly Thr Thr Wal Thr Val Ser Ser
115 120
=210= 906
=211= 324
=212= DMNA

<213> Arlilicial Sequence

=220
223> Synthelic

=4(0> 906

gaaatagtgt tgacacagic iccaggeace ctgletttgt ctecagggga ganaaceace 60
cteticlgtt gggecagteg gaglgllage agoagetact tageelggla coageagaaa 120
cclggecagg cicecagget coleatetet gglgoalcea goagogesac tggcalecea 180
gacaggtica glggcagtag gictgngaca gacticacls teacsalsag cagaclggag 240
cotgaagalt tigeaglala ticlgcas cagtatagta gilcaccgel caclitegge 300

ggagggacca 2gclggagal caza 324
=210=> 907
=211> 108
<212= PRAT
=213~ Arificial Sequence
=220
<233 Synlhelic
400> 207
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 Ser Arg Ser Val Ser Ser Ser
20 25 a6
Tyr Leu Ala Trp Tyr Gin GIn Lys Pro Gly Gin Ala Pro Arg Len Leu
35 40 45

lle Ser Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 53 g0

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

G5 V0 TE a0

Pro Glu Asp Phe Ala Val Tyr Phe Cys GiIn Gln Tyr Ser Ser Ser Pro
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85 90 a5
Leu Thr Phe Gly Gly Giy Thr Lys Leu Glu lle Lys
100 105

=210= 408

=211= 263

212> DNA

=213= Arlificial Sequence

=220
<223= Synlhelic

<4010 908

caggtgcage lgeaggaglc cogeccogge ctggtgaage coleecagac celgieeelg 60
acctgeacey tglecgacag clocalcle tceggoggcot aclactggte clggatecag 120
cagoacceey geasgggcct ggagtagals ggclacate aclactcagg caacacctac 180
tacaacceel coctgaagle cegggtgace atelecqtng acacclocaa gaaccaghe 240
tcectgaage lglectcogl gaccgecget gacacegoeg tgtactaclg cgeccggaac 300

atgglgegng gogioeactg gttegaccee lggggocagg goaccelngt gacegtglec 360
lec 33

=210 209

<211 1M1

=212 PRT

«213> Arificial Sequence

<220=>
<2223= Synlhetic

<400= 904
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 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 80
Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe

55 70 78 A
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 a0 85
Gys Ala Arg Asn Mel Val Arg Gly Val His Trp Phe Asp Pro Trp Gly
100 105 110
Gin Gly Thr Leu Val Thr Val Ser Ser
115 120
=210 910
<211> 324
<212= DMNA

<213> Arificial Sequence

=220=
=223> Synthetic

<400= 810

gagatcgtae lgacccaale coecgacace ctglecolgl coococoggeya gegggecace 60
clglcchgee gggeeleceg gkecglgtee tectectace lgocctggta cocageagaag 120
coccgoecagg coooooggot golgalelac ggogestest coccoggocac cggeaiceeo 180

250



gaccagticl coogelecgg clecogoace gacticacss tgaccatets ceggelggag 240
cccgaggact legeegtgta ctaclgccan cagtacleel cotccocoeel gacctiegge 300

ggeggcacea agglggagat caag 24

=210~ 811

=211= 108

=212= PRT

<213= Artificial Sequence

=220~

<223> Synthetic

=400= 811

Glu lle Wal Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Fro Gly

1 5 10 15

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

20 25 a0

Tyr Leu Ala Trp Tyr GIn G1n 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 54 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

85 70 75 8a
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 Wal Glu lle Lys
100 105
<210> 812
<211> 363
=212= DNA

<213> Arlificial Sequence

<220
<223> Synthetic

400> 912

caggigcage lgcaggagic gogeclagya ctggtyaags clicacegac cotgloccle 60
acctgcactg letetgatag ciecatcags aghggtgght aclaclgoag tggalccge 120
cageacctag ggaagggecl goaglagatt goolacalee attalaglgg gaacacceac 160
lacaatccga coclcaagag legaaltace alatcaglag acacqgletas gaaccagtic 240
lcoctgaog foaaciclat gactgcegeg gacacggocoy lataclacty lgcgaggaal 300

atagttegaa gagticacty glegacco lggggocang gaaccelgat cacegtetos 360
lca 353

=210= 012

=211= 121

=212= PRT

<213> Artificial Sequence

<220
«<223= Synlhelic

=400= 413

GinVal GIn Leu GIn Glu Ser Gly Leu Gly Leu Yal Lys Fro Ser Gin

1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lie Ser Ser Gly
20 25 an

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

35 40 45
25



Trp lle Gly Tyr g 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 Phe

65 70O 75 80
Ser Leu Glu val Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
a5 a0 85
Cys Ala Arg Asn Met Val Arg Gly Val His Trp Phe Asp Pro Trp Gly
100 105 110
GIn Gly Thr Leu Val Thr Val Ser Ser
112 120
<210= 314
“211= 324
<212= ONA
=213= Arlificial Sequence
=220
=2Z23> Synthelic
<400> 814

gaaalaglgl lgacacagtc locaggcace clglottigl ctecagggga gagageecace 60
cicticlgh gogocagleg gagtglttage ageagelact lagootggla coageagaas 120
cetggeeagy cleceaggel coleatetet gglgealeca geagggecac lggeateoca 180
gacaggitca gtggcaglgo ofctgggaca gactteacte teaccalcag cagaclggag 240
cctgaasgall thgoagtata tictglcaa caglalagla ghicacegel cactitcgge 300

ggagoaacca agglggaast caaa 324

=210= 915

=211> 108

=212= PRT

<213= Arificial Sequence

=220

223> Synlhetic

<400= 913

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

1 5 10 13

Glu Arg Alz Thr Leu Phe Cys Trp Ala Ser Arg Ser Val Ser Ser Ser

20 25 30

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

G5 70 75 80
Pra Glu Asp Pha Ala Val Tyr Phe Cys Gin Gin Tyr Sar Ser Ser Pro
BS 20 85
Leu Thr Phe Gly Gly Gly Thr Lys Yal Glu |le Lys
100 105
210> 916
=21%= 357
=<212> DNA

=213= Arlificial Sequence

=220>
<223> Synlhetic

252



=400> 816

cagglgcage lpcaggaols cggeccegas ctaglgaage coloccagac cotglecetg G0
acctgoaceg tgtocggegy clocatcace leoggogget actactggle clggatcegg 120
cagecaccesy geaagggecl ggagtogate ggetacatea agilclecggy caacacclac 150
lacaaccecl ecolgaagie cocgggtgace alclcocolgg acacciccaa gaacoaghc 240
lecetgaage tgtectecat gaccgocges gacacegecy laotaclacty cgoccggges 300
ccoggeleee acaacllcga catclggoge cagaogeaces lggtgacegt gteeles 357

=210 81F
=211> 119
=212> PRT
=213= Arilicial Sequence
=220~
<223+ Synihetic
<400= 81F
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 Sar Gly
20 25 an
Gly Tyr Tyr Trp Ser Trp lle Arg GIn His Pro Gly Lys Gly Leu Glu
a5 40 45

Trp lle Gly Tyr lle Lys Phe Ser Gly Asn Thr Tyr Tyr Asn Pro Ser
50 55 gl

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

6% FiLL) 7h 80
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
a5 20 a5
Cys Ala Arg Ala Pro Gly Ser His Asn Phe Asp lle Trp Gly Gin Gly
100 108 110
Thr Met val Thr Wal Ser Ser
115
=210 918
=211> 324
=212= DMNA

<213= Adilictal Sequence

=230
=223= Synthelic

=400= 918

gagategige lgacesaghs coooggeact clglocclgt sosctggoga googacecace 50
elgleclgee gggeclocgl glecalctes aacaaclsce Iggoolggta coagoagaag 120
cceggecagg cocceeggel getgaletas ggogeclect cocgggecac sggeakcoos 160
gacegolcl ceggetecgq clecggoace nacticaces tgaccalecyg goggelgaag 240
cocegaggacl legooocola ctaclgecag cagtactcoe gatcceeeal cacellegge 200
caggocacce goctggagat caag 324

=210= 919

<211> 108

=312= PRT

<213> Artifcial Sequenca

220>
223> Synlhelic

<400= 915
Glu lle Val Leu Thr Gin Ser Pra Gly Thr Leu Ser Leu Ser Pra Gly

253



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 Tyt Gln Gln Lys Pro Gly Gin Ala Pro Arg Leu Leu
a5 40 45
lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly Il Pro Asp Arg Phe Ser
50 55 B0

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr le Arg Arg Leu Glu
65

70 75 B0
Pro Glu Asp Phe Ala Pro Tyr Tyr Cys GIn Gin Tyr Ser Arg Ser Pro
35 80 g5
lle Thr Phe Gly GIn Gly Thr Arg Leu Gl lle Lys
100 105
<210> 920
<211= 360
212> DNA

=213= Adilizial Sequence

=220
223> Synthetic

<400= 92

gagglgcage tggtggagle cggoggegae ctgagtgeage coggeggete cetgeggelg 60
lcetgogocy coteeggelt caccticaac aactiegeca tgtectoggt goggeaggec 120
ccoggoaagg goclggagty gatglecgec alclcogget ceggegligga cacclactac 180
gocgaclong tgasggoceg gitcaceaic icecgggaca acteraagaa caccciglac 240
clgcagalga actcoolgep ggeegaggas accgocgigl aclactgete caaggacggo 300
gectictact cogactacga geaclaclgg ggecagggca coctgglgac ogtglectes 360

=210= 921

=211= 120

<212= PRT

=213= Adilicial Sequence

=220=
=223> Bynthetic

<400= 921
Glu Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val GIn Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asn Phe
20 25 30
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
a5 4] 45
Ser Ala lle Ser Gly Ser Gly Val Asp Thr Tyr Tyr Ala Asp Ser Val
a0 55 &0
Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

G5 TO 75 g0
Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
82 80 83
Ser Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Glu His Tyr Trp Gly Gln
100 102 110
Gly Thr Leu Val Thr Val Ser Ser
115 120
=210 922
211> 324
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<212 DNA
<213 Arificial Sequence

=M=
<223= Synlhelic

=400 932

gagalcglge lgacceagic cocooggaace cigleostgl cooooggega gegggecace 60
ctgleclges gggeocicena glecgighes terleclace \ggeclggta ccagoagaag 130
cecggecagq ccoecccgact getgatcac ogeacelect coogggocac cgaeatcoos 180
gaccggtict ceggeteogg clecggeace gacticacoe |gaccalcte coggetggag 240

coccgaggact lcaceglgla ctaclgecan caglacggel cctccccccg gacchogge 300
cagggcacca agglggagat caag

<210= 223

<2119> 108

<Z212= PRT

<213= Arificial Sequence

<230

223> Synlhebc

=400= 923

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

1 5 10 15

Gl Arg Ala Thr Leo 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 lle Pro Asp Arg Phe Ser
50 53 &0

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

65 70 5 BD
Fro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gihn Tyr Gly Ser Ser Pro
B5 a0
Arg Thr Phe Gly Gln Gly Thr Lys Val G]Ll lle Lys
100 105
210> 024
=211> 357
<212> DNA

=213= Artificial Sequence

<220
<223 Synlhelic

<A00> 924

cagglgcage togtgeagle cogogeegag glgsagaage coggoaocts cglgaagglg 60
lecigeaagg colccgucta caccticace taclacggea teteslgggl gogacagagoe 120
coogaccagy gostggagly gatooocigg atslesgoct acgacggeaa caceaactas 100
geccagaage lgoaggacey galgaceaty accaccnaca ocfecacete caccgoolac 240
atggagelge gglecctgeg glesgacgac accaccglgt actactyego cogatacles 300
lagaacaage aclggilega cocclgogye cagggcacss lyglgacegl glesles 357

<210= 825

<211= 118

<212= PRT

=213= Artificial Sequence

<220
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<223> Synlhetic

=400> 925
BIn 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 a0
Gly lle Ser Trp Val Arg Gln Ala Pro Gly Gin Gly Leu Glu Trp Met
L) 40 45
Gily Trp lle Ser Ala Tyt Asp Gly Asn Thr Asn Tyr Ala GIn Lys Leu
50 55 G0
Gin Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr

65 7 75 80
Wet Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
a5 80 a5
Ala Arg Tyr Ser Trp Asn Lys His Trp Phe Asp Pra Trp Gly Gin Gly
100 105 110
Thr Leu Wal Thr Val Ser Ser
115
=210 926
211> 324
<242> ONA

=213> Artificial Sequence

<220
<223= Synlhatic

=400 928

gagatcgtge lgaccoagle coccoggeace ctgteesigt cecccggega gogggecace 60
clgleclgee gggectenea giceglgace ggoleclace tggectggla ccageagaag 120
coccagotagy cooceceggel gotgaletac ggegectect coecgggecac cggealecee 180
gaccgotcl ceggetecgg ctecggeace gacticacoe lgaccalcte coggelaggag 240
ccecgaggasl icgoogigta ctactgesag caglecgect (cleecoelg gacottegge 300

cagggcacea agolggagat caag 324
<210= 527
=211> 108
<212= PRT
=213> Arhficial Sequence
<220
223> Synlhalic
<400> 827
Glu lle Val Leu Thr Gln Ser Pra Gly Thr Leu Ser Leu Ser Pra Gly
i 5 10 15
Glr 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 GiIn Ala Pro Arg Leu Leu
35 40 45

lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 55 B0
Gly Ser Gly Ser Gly Tor Asp Phe Thr Leu Thr lle Ser Arg Leu Glu
65 70 75 Ap
Fro Glu Asp Phe Ala Wal Tyr Tyr Cys Gln Gln Ser Ala Phe Ser Pro
E5 80 )
Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
100 105
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<210= 528

<211=8

<212= PRET

=213> Arlilicial Sequence

=220
=223> Synthetlic

2220

<221= VARIANT

222> (1)._.(8)

=223 Xaa = Any amino acid or absent

<A4{0= 924
*a3 Xaa Xaz ¥Xaa Xaa Xaz Xaa Xas=
1 5

<210 928

211> &

<212> PRT

<213~ Arificial Sequenca

=220
=223>= Synlhetic

<230

2221= VARIANT

=222 {1}..{8)

=223 Xaa = Any amino acid or absent

<400 929
XAz Xaa Xaa Xas X3a Xaa Xza Xaa
1 5

<210= 930

=211 18

<312= PRT

<213= Artificial Sequence

220>
<223~ Synthelic

=220=

=22 1> VARIANT

«222> (1...{16)

<223= Xaa = Any amino acid ar absent

=400= 830

Xaz X@a Xaaz Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xa3 Xaa Xaa
1 5 10 15

<210= 831

<211=7

212> PRT

<213> Artilicial Sequence

220>

25%F



<223> Synthelic

<220>

<221= VARIANT

=222> (1)..{F)

=223= Xaa = Any amino acid or abseant

<400= 931
Xaa Xaz Xaa Xaa Xaa Xaa Xaz
1 5

<240= 932

<211> 3

=212= PRT

<213 Artificial Seguence

=220>
<223= Synthetic

=220

<221 VARIANT

<222 {1)...{3}

«223> Xaa = Any amino acid or absan!

=400 932
Xaa Xaa Xaa
1

=210 933

211> 5

=212= PRT

=213= Arificial Sequence

=220
223> Synlhelic

<220>

221> VARIANT

=222 {(1)._(3)

<223> ¥az = Any aming acid or absen!

=400> 933
¥aa Xaz Xaa Xaa Xaz Xaa Xaa Xaa Xaa
1 g

=210= 934

<211 357

=212> DNA

«213> Ardilicial Sequence

~220=
<223= Synlhetic

<400=> 934

cagglgeage lgcaggagle gggeceangga cigglgaage cllcacagac cotgleccle 60
acctgcacly tolclgglgg clecaltace agloglggit aclaclggac ciggalecac 120
cagcacccag ggasggoccl ggaalgpatt ggalacalca aaittaglgg gaacacctac 180
lacaaccegt coclcaggag legagtcace ataleacllg acacgictaa gaatcaghtc 240

25¢



tecclgaala tgacolclgt gaclgacgeg gacacggcen iglattalig lgegagagea 300
colggaagte alsactiga calclaggoc caagggacas tgglecacool cictica 357

=210= 935

<2711 119

212> PRT

<213 Adiicial Sequence

=220
<223 Synthelic

=400= 235
Gin Val Gin Leu Gin Glu Ser Gly Fra Gly Leu Val Lys Pro Ser Gin
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Thr Ser Gly
20 25 30
Gly Tyr Tyr Trp Thr Trp e Arg Gin His Pro Gly Lys Gly Leu Glu
35 40 45
Trp lle Gly Tyr lle Lys Phe Ser Gly Asn Thr Tyr Tyr Asn Pro Ser
1] 55 G0
Leu Arg Ser Arg Val Thr lle Ser Leu Asp Thr Ser Lys Asn Gin Phe

B85 70 Fi=] &80
Ser Leu Asn Mel Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 a0 95
Cys Ala Arg Ala Pro Gly Ser His Asn Phe Asp lle Trp Gly Gin Gly
100 105 110
Thr Mel Val Thr Val Ser Ser
i15
=2410> 835
=211= 324
<212> DNA

=213> Artificial Sequence

=220
=223> Synlhelic

=400 935

gaaalcgigl tyacccaglc tocagacace clgtettigt elessggoga aagagecace 60
clelecigea gggecaqlgl gaglaitagt aataaclall lageclgola ccagoagasa 120
celggecagg cleceagget cotcalslat gglgeatcea geagggecac lggeatcoca 180
gacaggottea gtggcagtgy glclgggaca gacticacte teaceatcag aagaclgaag 240
lclgcagatt Hgcacegta Haclglicag caatatagta gglcaccoal cacctlegge 300
caagggacac gaclggagal faza 324

<210= 837

<211> 108

<212= PRT

<213= Arilicial Sequence

=220

223> Synthetic

=400= 937

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

1 L] 10 15

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

20 25 a0

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

35 40 45
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lle Tyr Gly Ala Ser Ser Arg Ala Thr Gly lle Pro Asp Arg Phe Ser
50 85 60
Giy Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Arg Arg Leu Glu

B5 70 75 30
Ser Ala Asp Phe Ala Pro Tyr Tyr Cys Gin Gln Tyr Ser Arg Ser Pra
85 g0 85
lle Thr Phe Gly Gin Gly Thr Arg Leu Glu lle Lys
100 105
<210= B3A
=211 360
212> DNA

<213> Arlificial Sequence

<220=
<223= Synthetic

=A00=> 938

gaagtgcage lgglggagle lgggggagec tiggtacaac clggggggte colgagacte 60
Icclglgoag cotctggalt caccttlaac aacttigeca tgacclgagt cogeragget 120
ccagogaagg goctggagig ggiclcaact atizglggta glogegliga cacalactge 180
geagaclecg lgazgggecy giteaccale lccagagaca alttecaagaa cacactglal 240
clgcaaalga acageclgag agocgaggac acggeeglal atiactgttc gaaagalgge 300
geeticlala glggelacga acaclactgg ggreagggaa coctggteac cytctestea 360

=210= 9338

211> 120

<212= PRT

<213> Ariificial Sequence

<220=

233> Synthetic

<400 938

Glu Val Gln Leu Val Glu Ser Gly Gly Ala Leu Yal 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 ao

Ala Met Thr Trp Val Arg Gln 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 Len Tyr

65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

BS L4 a5

Ser Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Giu His Tyr Trp Gly Gln

100 105 110
Gly Thr Leu Val Thr Val Ser Ser

115 120

210> 940
<211> 324
=212= DNA

<2 3= Arlificial Sequence

<220
<223> Synlhelic



<4{0= 940

gaaatigige \cacgeagte fecaggcace ctgletttol clecagggga sagagecace 60
cteleetgea gggecagica gaglgiage ageagetact ageclogla coagoagaaa 120
cclggocagg cleocaggel coleatctat gglacaleea acagggecac tggeateesa 180
gacaggtica glggeaglag atctoggaca gactteacte teaccalcag cagaciggag 240
lcigaagalt Hgeaglgta Hactgleag caglalggta getcaccicg gacgtb::ggc 300
caagggacce agglggagal caaa

<210= 941

211> 108

=212> PRT

=213= Artificial Sequence

=220>
=223 Synlhelic

<400> 941
Glu lle Val Leu Thr Gln Ser Pra 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

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

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

65 70 75 ao
Ser Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gln Tyr Gly Ser Ser Pro
85 o0 o5

Arg Thr Phe Gly Gln Gly Thr Lys Vat Glu lle Lys
100 105

=210 542

<211= 357

<212> DNA

<213 Artificial Sequence

<220

=223 Synlhelic

<4 00= 042

caggigoage tagigeagic iggacctyag glgaagaage clggggecte agtgsaggic 60
lcctgeaagg citelgglla cacctitace lactalogla teagitggal acgacagace 120
cclggacaag ggcitgaglg gatgggalgg alcagegett acgalaglaa cacagactat 160
goacagaagt lcczagacag aafcactaly accacagaca cateclegac cacagociac 240
atggaaclga ggageelgag atctgacgac scogecole! attactylge gagglatagi 300
lggaacaage aclggticga cocclgaoac cagggaaces lgghcacegt clettca 357

=210 943
=211= 119
<212= PRT
=21 3= Arlificial Sequence

=220
=223 Synihetic

<400 843

GIn Val GIn Leu Val GIn Ser Gly Pro Glu Val Lys Lys Pro Gly Ala
1 5 10 13

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 lle Thr Mat Thr Thr Asp Thr Ser Ser Thr Thr Ala Tyr

65 70 75 80
Mel Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
a5 80 o5
Ala Arg Tyr Ser Trp Asn Lys His Trp Phe Asp Pra Trp Gly Gin Gly
100 105 110
Thr Lew Val Thr Val Ser Ser
115
<210= 944
211> 324
=212= DNA
<213= Artificial Sequencea
=220
<223 Gynlhelic
400> 944

gaaattghgl lgacacagtc \lccaggcace clgliclitgt clecagggga cagageeace B0
cteleclgea ggoocagtca gagtgttace ggecagelact tageetggta ccageagasa 120
sotggecagg cleccapact celcatelat gglgealcca acagggecac lageatccea 180
gacaggtica clggcagtgg glolgggaca gacticacle icaccalcay cagaclggag 240
cclgaagatl Rgeaglata ticlgtcas caglelgett teteacegty gacgtiegge 300
caggggacca s9glggazat caaa 324

=210= 845
=211= 108
212> PRT
=213= Arlificial Sequencs
<220
«223> Synthetic
<400> 945
Glu lle Val Lev Thr Gin Ser Pra 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 Fhe Thr
50 55 G0
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

G5 70 75 B0
Pro Glu Asp Phe Ala Val Tyr Phe Cys Gln GIn Ser Ala Phe Ser Pro
BS 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

262



2300
223> Synthetic

=400 946

cagglgcangt lgeaggagte gggoccagga ctggtgsage cticacagac colgiescle 60
acctocaclg teletgalgg ctecateggc agtgatoglt aclaciogag ctgpalsegs 120
cagcacceay ggaagggecl ggaglggatt ggolacgtee attacaglog gaacacceac 180
tacaaccegl coclcaagag tegactites atatcastag acacgtclaa galecagtic 240
lcoelgaage [gagelclat gaclgecyeg gacacgaccy 1glatiactg tgegagages 300
coocglggal accattactl tgeclaclgn ggocagggea ceclggleas cgloteclea 360

g 351

=210 947

=211 120

«<212> PRT

=213> Arlificial Sequence

<220
<223> Synthelic

<400> 947
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 Gly Ser Gly
20 25 a0
Gly Tyr Tyr Trp Ser Trp lle Arg Gin His Pro Gly Lys Gly Leu Glu
as 40 45
Trp lle Gly Tyr Val His Tyr Ser Gly Asn Thr Hig Tyr Asn Pro Ser
50 53 60
Leu Lys Ser Arg Leu Ser lle Ser llg Asp Thr Ser Lys [le Gin Phe

G5 7O 75 &0
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Alz val Tyr Tyr
85 80 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 Val Ser Ser
115 120
<210> 948
<211= 325
=212> ONA

=213= Artificial Sequence

<220
=223> Synihetic

<400 945

gzaaitglgl Igacacaals lecaggeacs clglottgl clecanggqa aagagetace B0
cielectgca gggecagles gantgiage agoagetact tagectggta cocageagaaa 120
cciggecagg cloccagoel eolealcttt gatgeateca goagggeeac tggealccea 180
gacaggitca giggeaglog gtelggoaca gacticactc (caccaleag cagaclggag 240
cclgaagalt Hgcaglgta tlactgleag caglalggla gotcacegen caclicgge 300
ggaggoacca agglggagat caaac 325

=210 949
=211> 108
212> PRT
=213= Arnificial Sequence
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320
<223= Synlhelic

=400> 949

Gl Ile Val Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 i0 15

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

20 a5 30
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu
35 40 45
lle Phe Gly Ala Ser Ser Arg Ala Thr Gly [le Pro Asp Arg Phe Ser
50 55 ga
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Glu

55 70 75 Al
Pro Glu Asp Phe &la Val Tyr Tyr Cys GIn Gin Tyr Gly Ser Ser Pro
85 80 85

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

=210= 950

=211> 330

€213 PRT

<213= Artificial Sequence

=220

=223> Synlhelic

<400= 950

Ala Ser Thr Lys Gly Pra Ser Val Phe Pro Leu Ala Pro Ser Ser Lys

1 5 10 14

Ser Thr Ser Gly Gly Thr Ala Ala Led Gly Cys Leu Val Lys Asp Tyr
20 25 ao

Phe Pro Glu Pro Wal Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser

35 40 45

{3ly Val His Thr Phe Pro Ala Val Leu GIn Ser Ser Gly Lau Tyr Ser
a0 55 &0
Leu Ser Ser Val Val Thr Val Pro Sar Ser Ser Leu Gly Thr Gln Thr
65 70 75 80
Tyr llz Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
B5 2] 95
Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110
Pro Ala Pro Glu Leu Leu Gly Sly Pro Ser Val Phe Leu Phe Pra Fro
115 120 123
Lys Pro Lys Asp Thr Leu Mel Ile Ser Arg Thr Fro Glu Val Thr Cys
130 132 140
val Val Val Asp Val Ser His Glu Asp Fro Glu Val Lys Phe Asn Trp
145 150 155 160
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arng Glu
165 170 176
Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
180 185 180
His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
1895 200 205
Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly
210 213 220
GIn Pre Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
225 230 235 240
Leu Thr Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255
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Pro Ser Asp llg Ala Val Glu Trp Glu Ser Asn Gly Glnl F-:‘ru Glu Asn

260 285 270
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gln Gly Asn
2490 2495 300
Wal Phe Ser Cys Ser Val Mel His Glu Ala Leu His Asn His Tyr Thr
05 310 s 320
Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330

<210= 931

=211= 327

=212> PRT

<213= Arificial Sequence

=220
<223~ Synthetic

<400> 951
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pra Gys Ser Arg
1 5 10 15
Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 a0
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45
Gly Val His Thr Phe Pra Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 83 B0
Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr
G5 7 75 80
Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 80 g5
Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro
100 105 110
Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
113 120 125
Asp Thr Leu Met lle Ser Arg Thr Pro Glu Yal Thr Cys Val Val Val
130 135 40
Asp val Ser GIn Glu Asp Pro Glu Val Gin Fhe Asn Trp Tyr Val Asp
145 150 155 160
Gly Val Glu Val His Asn Ala Lys Thi Lys Pro Arg Glu Glu GIn Phe
1685 170 175
Asn Ser Thr Tyr Arg Val Val Ser Wal Leu Thr Wal Leu His Gln Asp
180 185 190
Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu
195 200 205
Pro Ser Ser lle Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg
210 215 220
Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Gin Glu Glu Met Thr Lys
225 230 235 240
Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
243 250 255
ile Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Giu Asn Asn Tyr Lys
260 265 270
Thr Thr Fro Pro Yal Leu Asp Ser Asp Gly Ser Phe Phe Levu Tyr Ser
275 280 285
Arg Lew ThrVal Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser
290 285 00
Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser
305 310 315 320
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Leu Ser Leu Ser Leu Gly Lys

325
=210= 952
<211= 327
212> PRT
=213> Arificial Sequence
=2al>
<223> Synlhetic
=400=> 852
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
1 5 10 15
Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30
Phe Pro Glu Fro Yal Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gy Leu Tyr Ser
50 52 B0
Leu Ser Ser Val Val Thr val Fro Ser Ser Ser Leu Gly Thr Lys Thr
65 K, 75 20
Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 4Q LS
Arg Val Glu Ser Lys Tyr Gly Pra Pro Cys Fro Pro Cys Pro Ala Pro
100 105 110
Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
1% 120 125
Asp Thr Leu Mel lle Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
130 135 140
Asp Val Ser Gln Glu Asp Pro Glu Val Gin Phe Asn Trp Tyr Val Asp
143 150 155 160
Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Phe
165 170 175
Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
180 1835 180
Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu
185 200 208
Pro Ser Ser Il Glu Lys Thr ll2 Ser Lys Ala Lys Gly Gin Pro Arg
210 215 220
Gt Pro Gin Val Tyr Thr Leu Pro Pro Ser Gin Glu Glu Met Thr Lys
225 230 235 240
Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
245 250 255
Ile Ala Val Gl Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys
260 265 270
Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
275 280 285
Arg Leu Thr Yal Asp Lys Ser Arg Trp Gin Glu Gly Asn Val Phe Ser
290 295 ano
Cys Sar Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
305 310 5 320
Leu Ser Leu Ser Leu Gly Lys
325

=210= 8953
=211= 544
212> PRT
<213> Homo sapiens
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=40{= 953
et Gly Ser Arg Cys Ala Leu Ala Leu Ala Wal Leu Ser Ala Leu Leu
1 5 10 15
Cys GIn Wal Trp Ser Sar Gly Val Phe Glu Leu Lys Lev Gin Glu Phe
20 25 30
Wal Asn Lys Lys Gly Leu Leu Gly Asn Arg Asn Cys Cys Arg Gly Gly
33 40 45
Ala Gly Pro Pro Pro Cys Ala Cys Arg Thr Phe Phe Arg Val Cys Leu
a0 ) a0
Lys His Tyr Gin Ala SerVal Ser Pro Glu Pra Pro Gys Thr Tyr Gly
G5 0 Fi) ag
Ser Ala Val Thr Pro Val Lew Gly Val Asp Ser Phe Ser Leu Pro Asp
B85 o0 a5
Gly Gly Gly Ala Asp Ser Ala Phe Ser Asn Pro lle Arg Phe Pra Phe
100 105 110
Gly Fhe Thr Trp Pro Gly Thr Phe Ser Leu lle lle Glu Ala Leu His
114 120 125
Thr Asp Ser Pro Asp Asp Leu Ala Thr Glu Asn Pro Glu Arg Leu lle
130 135 140
Ser Arg Leu Ala Thr Gin Arg His Leu Thr Wal Gly Glu Glu Trp Ser
145 120 155 160

Gin Asp Leu His Ser Ser Gly Arg Thr Asp Leu Lys Tyr Ser Tyr Arg
165 170 175

Phe Val Cys Asp Glu Hig Tyr Tyr lE‘nI}.r Glu Gy Cys Ser Vai Phe Cys
180 185 190
Arg Pro Arg Asp Asp Ala Phe Gly His Phe Thr Cys Gly Glu Arg Gly
185 200 205
Glu Lys Val Cys Asn Pro Gly Trp Lys Gly Pro Tyr Cys Thr Glu Pro
210 215 220

llz Cys Leu Pro Gly Cys Asp Glu Gin His Gly Phe Cys Asp Lys Pro
225 230 2325 240

Gly Glu Cys Lys Gys Arg WVal Gly Trp Gln Gly Arg Tyr Cys Asp Glu

245 250 285

Cys Ite Arg Tyr Pro Gly Cys Leu His Gly Thr Cys Gin Gin Pro Trp

260 265 270
Gin Cys Asn Cys GIn Glu Gly Trp Gly Gly Leu Phe Cys Asn GIn Asp
275 280 285

Leu Asn Tyr Cys Thr His His Lys Pro Cys Lys Asn Gly Ala Thr Cys
230 295 300

Thr Asn Tir Gly Gln Gly Ser Tyr Thr Cys Ser Cys Arg Pra Gy Tyr

305 310 3i5 320

Thr Gy Ala Thr Cys Glu Leu Gly lle Asp Glu Cys Asp Pro Ser Pro

325 330 335
Cys Lys Asn Gly Gly Ser Cys Thr Asp Leu Glu Asn Ser Tyr Ser Cys
340 345 350
Thr Cys Pro Pro Gly Phe Tyr Gly Lys lle2 Cys Glu Leu Ser Ala Met
355 360 385

Thr Cys Ala Asp Gly Pro Cys Phe Asn Gly Gly Arg Cys Ser Asp Ser
370 75 380

Pro Asp Gly Gly Tyr Ser Cys Arg Cys Pro Val Gly Tyr Ser Gly Phe

333 290 383 400

Asn Cys Gl Lys Lys ll2 Asp Tyr Cys Ser Ser Ser Pro Cys Ser Asn

405 4130 415
Gly Ala Lys Cys Val Asp Leu Gly Asp Ala Tyr Leu Cys Arg Cys Gin
420 425 430
Ala Gly Phe Ser Gly Arg His Cys Asp Asp Asn Yal Asp Asp Cys Ala
435 440 445

Ser Ser Pro Cys Ala Asn Gly Gly Thr Cys Arg Asp Gly Val Asn Asp
450 455 460

Phe Ser Cys Thr Cys Pro Pro Gly Tyr Thr Gly Arg Asn Cys Ser Ala
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465 470 475 480
Pro Val Ser Arg Cys Glu His Ala Pro Cys His Asn Gly Ala Thr Cys
485 490 495
His Glu Arg Gly His Arg Tyr Val Cys Glu Cys Ala Arg Gly Tyr Gly
S00 505 510
Gly Pro Asn Cys Gln Phe Leu Leu Pro Glu Leu Pro Pro Gly Pro Ala
2135 520 525
Wal Val Asp Leu Thr Glu Lys Leu Glu Gly Gin Gly Gly Pra Phe Pra
530 535 540

=210= 954

=211= 480

=212= PRT

<Z13= Homo sapiens

<400~ 954

Met Val Ser Pro Arg Met Ser Gly Leu Leu Ser Gin Thr Val Ite Leu

i 5 10 15

Ala Leu ll2 Phe Lew Pro Gin Thr Arg Pro Ala Gly Val Fhe Glu Leu

20 25 an

in Ite His Ser Phe Gly Pra Gly Pro Gly Pro Gly Ala Pro Arg Ser

35 40 45

Pra Gys Ser Ala Arg Leu Pro Cys Arg Leu Phe Phe Arg Val Cys Leu
50 55 60
Lys Pro Gly Leu Ser Glu Glu Ala Ala Glu Ser Pro Cys Ala Leu Gly
B5 70 75 &80
Ala Ala Leu Ser Ala Arg Gly Pro Val Tyr Thr Glu 3ln Fro Gly Ala
B85 a0 a5
Pro Ala Pro Asp Let Pra Leu Pro Asp Gly Leu Leu Gin Val Pro Phe
100 105 110
Arg Asp Ala Trp Pro Gly Thr Phe Ser Phe [le lle Glu Thr Trp Arg
115 120 125
Glu Glu Leu Gly Asp Gin lle Gly Gly Pro Ala Trp Ser Leu Leu Alz
120 135 140
Arg val Ala Gly Arg Arg Arg Leu Ala Ala Gly Gly Pro Trp Ala Arg
145 120 155 180
Asp llz GIn Arg Ala Gly Ala Trp Glu Leu Arg Phe Ser Tyr Arg Ala
165 170 175
Arg Cys Glu Pro Pro Ala Val Gly Thr Ala Cys Thr Arg Leu Cys Arg
180 185 190
Pro Arg Ser Ala Pro Ser Arg Cys Gly Pro Gly Leu Arg Pro Cys Ala
195 200 205
Fro Leu Glu Asp Glu Cys Glu Ala Pro Pra Val Cys Arg Ala Gly Cys
210 215 220
Ser Pra Glu His Gly Fhe Cys Glu Gin Pro Gly Glu Cys Arg Cys Leu
225 230 2332 240
Giu Gly Trp Thr Gly Pro Leu Cys Thr Wal Pra Val Ser Thr Ser Ser
245 250 255
Cys Leu Ser Pro Arg Gly Pro Ser Ser Ala Thr Thr Gly Cys Leu Va!
260 265 270
Pro Gly Pra Gly Fro Cys Asp Gly Asn Pra Cys Ala Asn Gly Gly Ser
275 230 285
Cys Ser Glu Thr Pro Arg Ser Phe Glu Cys Thr Cys Pro Arg Gly Phe
280 285 200
Tyr Gly Leu Arg Cys Glu Val Ser Gly Val Thr Cys Ala Asp Gly Pro
305 310 35 320
Cys Fhe Asn Gly Gly Lau Cys Val Gly Gly Ala Asp Pro Asp Ser Ala
325 330 33s
Tyr lle Cys His Cys Pro Pra Gly Phe GIn Gly Ser Asn Cys Gl Lys
340 345 350
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Arg "u"a1 Asp Arg Cys Ser Leu GIn Pro Cys Arg Asn Gly Gly Leu Cys
360 365
Leu Asp Leu Gly His Ala Leu Arg Cys Arg Cys Arg Ala Gly Phe Ala
370 375 380
Gly Pro Arg Cys Glu His Asp Leu Asp Asp Cys Ala Gly Arg Ala Cys
385 390 agh 400
Ala Asn Gly Gly Thr Cys Val Glu Gly Gy Gly Ala His Arg Cys Ser
405 410 415
Cys Ala Leu Gly Phe Gly Gly Arg Asp Cys Arg Glu Arg Ala Asp Pro
420 425 430
Cys Ala Ala Arg Pra Cys Ala His Gly Gly Arg Cys Tyt Ala His Phe
435 440 445
Ser Gly Leu Val Cys Ala Cys Ala Pro Gly Tyr Met Gly Ala Arg Cys
450 455 480
Gl Phe Pro Val His Fro Asp Gly Ala Ser Ala Leu Pro Ala Ala Pro
465 470 475 430
Fro Gly Leu Arg Pro Gy Asp Pro Gin Arg
485 490

<210= 955

<211= 527

=M2= PRT

=213> Mus musculus

<400 355
Met Thr Pro Ala Ser Arg Ser Ala Cys Arg Trp Ala Leu Leu Leu Leu
1 5 10 15
AlaVal Leu Trp Pro Gin Gin Arg Ala Ala Gly Ser Gly lle Phe Gin
20 25 30
Leu Arg Leu GIn Glv Phe Val Asn Gln Arg Gly Met Leu Ala Asn Gly
35 40 45
Gln Ser Cys Glu Pro Gly Cys Arg Thr Fhe Phe Arg lle Cys Leu Lys
50 85 B0
His P'he Gin Ala Thr Phe Ser Glu Gly Pro Cys Thr Phe Gly Asn Val
65 70 75 ao
Ser Thr Pro Wal Leu Gly Thr Asn Ser Phe Val Val Arg Asp Lys Asn
85 a0 85
Ser Gy Ser Gly Arg Asn Pro Leu GIn Leu Pro Phe Asn Phe Thr Trp
100 105 110
Pro Gly Thr Phe Ser Leu Asn lle Gin Ala Trp His Thr Pro Gly Asp
115 120 125
Asp Leud Arg Pro Glu Thr Ser Pro Gly Asn Ser Leu Iz Ser Gln lle
130 135 140
Iz lle GIn Gly Ser Leu Ala Val Gly Lys lle Trp Arg Thr Asp Glu
145 150 135 160
Gin Asn Asp Thr Leu Thr Arg Leu Ser Tyr Ser Tyr Arg Val lle Cys
165 i\ 1¢S5
Ser Asp Asn Tyr Tyr Gly Glu Ser Cys Ser Arg Leu Cys Lys Lys Arg
1680 185 120
Asp Asp His Phe Gly His Tyr Glu Cys Gln Pro Asp Gly Ser Leu Ser
192 200 2056
Cys Leu Pro Gly Trp Thr Gly Lys Tyr Cys Asp Gln Pro lle Cys Len
244 215 220
Ser Gly Cys His Glu GIn Asn Gly Tyr Cys Ser Lys Pro Asp Glu Cys
235 230 235 240
lle Cys Arg Pro Gly Trp Gin Gly Arg Leu Cys Asn Glu Cys lle Pro
245 250 255
His Asn Gly Cys Arg His Gly Thr Cys Ser llz Pro Trp Gin Cys Ala
260 263 270
Cys Asp Glu Gly Trp Gly Gly Leu Phe Cys Asp Gin Asp Leu Asn Tyr
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275 280 285
Cys Thr His His Ser Pro Cys Lys Asn Gly Ser Thr Cys Ser Asn Ser
290 295 300
Gly Pro Lys Gly Tyr Thr Cys Thr Cys Leu Pro Gly Tyr Thr Gly Glu
05 310 315 320
His Cys Glu Leu Sly Leu Ser Lys Cys Ala Ser 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 Gln His Cys Glu His Ser Thr Leu Thr Cys Ala
355 60 365
Asp Ser Pra Cys Phe Asn Gly Gly Ser Cys Arg Glu Arg Asn Gln Gly
370 a5 380
Ser Ser Tyr Ala Cys Glu Cys Pro Pro Asn Phe Thr Gly Ser Asn Cys
285 390 395 400
Glu Lys Lys Val Asp Arg Cys Thr Ser Asn Pro Cys Ala Asn Gly Gly
A05 410 415
Gln Cys GIn 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 Pra Ala Gly Phe Ser Gly Arg Arg Cys Glu Val Arg lle

465 470 475 480

Thr His Asp Ala Cys Ala Ser Gly Pro Cys Pha Asn Giy Ala Thr Cys

4p5 440 485

Tyr Thr Gly Leu Ser Pro Asn Asn Phe Val Cys Asn Cys Pro Tyr Gly
a00 505 510

Phe Val Gly Ser Arg Cys Glu Phe Pro Val Gly Leu Pro Pro Ser

515 520 525

=210> 956

211> 498

212> PRT

=213~ Macaca [ascicularis

<400z 956

Ser Gly Val Phe Gin Leu Gin Leu Gin Glu Phe Val Asn Glu Arg Gly

1 5 10 15

Wal Leu Ala Ser Gly Arg Pro Cys Glu Pro Gly Cys Arg Thr Phe Phe
20 25 20

Arg Val Cys Leu Lys His Phe Gin Ala Val Val Ser Pro Gly Pro Cys
35 40 45
Thr Phe Gly Ser Vai Ser Thr Pro Val Leu Gly Thr Asn Ser Phe Ala
50 55 gQ
Val Arg Asp Asp Ser Ser Gly Gly Gly Arg Asn Pro Leu Gin Leu Pro
65 70 75 20
Phie Asn Phe Thr Trp Pro Gly Thr Phe Ser Leu lle lle Glu Ala Trp
85 a0 a5
His Ala Pro Gly Asp Asp Leu Arg Pro Glu Ala Leu Pro Fro Asp Ala
100 105 110
Leu Ile Ser Lys Ite Ala lle Gln 3ty Ser Leu Ala Val Gly Gin Asn
115 120 125
Trip Leu Lau 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
145 150 155 160
Leu Cys Lys Lys Arg Asn Asp His Phe Gly His Tyr Val Cys GIn Pro

165 170 175
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Asp Gly Asn Leu Ser Cys Leu Pro Gly Trp Thr-li%.h,ur Glu Tyr Cys Gln

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
245 250 255
GIn Asp Leu Asn Tyr Cys Thr His His Ser Pro Cys Lys Asn Gly Ala
260 265 270
Thr Gys Ser Asn Ser Gly GIn Arg Ser Tyr Thr Cys Thr Cys Arg Pro
275 280 285
Giy Tyr Thr Gly Val Asp Cys Glu Leu Glu Leu Ser Glu Cys Asp Ser
250 285 300
Asn Pro Cys Arg Asn Gly Gly Ser Cys Lys Asp Gin Glu Asp Gly Tyr
305 310 315 320
His Cys Leu Cys Pro Pro Gly Tyr Tyr Gly Leu His Cys Glu His Ser
325 330 335
Thr Leu Ser Cys Ala Asp Ser Pro Cys Phe Asn Gly Gly Ser Cys Arg
240 345 350
Glu Arg Asn Gln Gly Ala Ser Tyr Ala Cys Glu Cys Pro Pro Asn Phe
355 360 365
Thr Gly Ser Asn Cys Glu Lys Lys Val Asp Arg Cys Thr Ser Asn Pro
370 375 380
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 Gy Thr Tyr Cys Gl 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 Afa 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 a70 475 4p0
Asn Cys Pro Tyr Gly Phe Val Gly Ser Arg Cys Glu Phe Pro Mel Gly
485 450 495
Leu Pro
=210= 957
211> 498
=212= PRT
<213> Macaca mulalla
=400> 957
Ser Gly Val Phe Gin Leu Gin Lev Gin Glu Phe Wal Asn Glu Arg Gly
1 5 10 15
Val Led Ala Ser Gly Arg Pro Cys Glu Pro Gly Cys Arg Thr Phe Phe
20 25 a6
Arg Val Cys Leu Lys His Phe GIn Ala Val Val Ser Pra Gly Pio Cys
35 47 45

Thr Phe Gly Ser Val Ser Thr Pro Val Leu Gly Thr Asn Ser Phe Ala
a0 55 G0

Wal Arg Asp Asp Ser Ser Gly Gly Gly Arg Asn Pro Leu GIn Leu Pro
65 70 75 B0
Phe Asn Phe Thr Trp Pro Gly Thr Phe Ser Leu 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 Ty 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
16% 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 Gin Asn Gly Tyr Cys Ser
195 200 205
Lys Fra Ala Glu Cys Leu Cys Ang 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 Gys Asp Glu Gly Trp Gly Gly Leu Phe Cys Asp
245 250 255
GIn Asp Leu Asn Tyr Cys Thr His His Ser Pro Cys Lys Asn Gly Ala
260 265 270
Thr Cys Ser Asn Ser Gly GIn Arg Ser Tyr Thr Gys Thr Cys Arg Pro
275 280 285
Giy Tyr Thr Gly Val Asp Cys Glu Leu Glu Leu Ser Glu Cys Asp Ser
240 285 300
Asn Pro Cys Arg Asn Gly Gly Ser Cys Lys Asp GIn Glu Asp Gly Tyr
305 310 314 320
His Cys Leu Cys Pro Pro Gly Tyr Tyr Gly Leu His Cys Glu His Ser
325 320 335
Thr Leu Ser Cys Ala Asp Ser Pro Cys Phe Asn Gly Gly Ser Cys Arg
240 345 350
Glu Arg Asn Gin Gly Ala Ser Tyr Ala Cys Glu Cys Pro Pro Asn Phe
355 380 365
Thr Gly Ser Asn Cys Glu Lys Lys Val Asp Arg Cys Thr Ser Asn Pro
370 375 B0
Cys Ala Asn Gly Gly Gin Cys Leu Asn Arg Gly Pro Ser Arg Met Cys
385 300 395 400
Arg Cys Arg Pra Gly Phe Thr Gly Thr Tyr Cys Glu Arg His Val Ser
405 A10 415
Asp Cys Ala Arg Asn Pro Cys Ala His Gly Gly Thr Cys His Asp Leu
420 435 430
Glu Ser Gly Lew Met Cys Thr Cys Fro Ala Gly Phe Ser Gly Arg Arg
435 440 445
Cys Glu Val Arg Thr Ser lle Asp Ala Cys Ala Ser Ser Pro Cys Phe
450 455 450
Asn Arg Ala Thr Cys Tyr Thr Asp Leu Ser Thr Asp Thr Phe Val Cys

463 470 475 480

Asn Cys Pro Tyr Gly Phe Val Gly Ser Arg Cys Glu Phe Pro Val Gly
485 490 4495

Leu Fro
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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 (hDIl4), 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 (hDll4),
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 (hDll4), 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.



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 (hDIi4), 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 1D 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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