
-HUMAN ANTIBODIES TO HUMAN DELTA LIKE LIGAND 4 

BACKGROUND 

.[0001] The Notch-signaling pathway is a system for cell-to-cell communication used by a wide 

range ol eukaryotes for many biological processes. such as <lifferenliation, proliferation. and 

homeostasis. Delta like 4 (014) or delta-like ligand 4 (0114) (hereinafter "0114") ls a member of 

the Delta family of Notcti llgands which exhibits hi9h!y selective expression by vascular 

endothelium {Shutter el al. (2000) Genes Develop. 14:1313-13\B). 0114 Is e ligand for No\ch 

receptors, includin9 Notch\ and Notch 4. The nucleic acid and amino acid sequences for 

human 0114 are shown in SEQ ID N0.:1-2. respecllvely. 

[0002] Method a to produce antibodies useful as human therapeutics include 9eneration of 

chimeric antibodies and humanized antibodies (see, for example, U.S. 6,949,245). See. ror 

example, WO 94102002 (AbgeniJ<) and U.S. 6.596.541 (Regeneron Pharmaceuticals) describin9 

metllods of generating nonhuman trans9enic mice capable of producing human antibod!es. 

[0003] Japanese patent application 2003/047470A2 (Asahi Kasei Kogyo) describes antibodies 

to the eKlracallular portion of human Notch ligand protein_ 

BRIEF SUMMARY OF THE INVENTION 

[0004] ln a first aspect, the invenUon provides human antibodies, preferably recombinant 

human antibodies, that spealically bind human delta-like ligand 4 {h0114). These antibodies are 

characterized by binding to h0114 with high affinity and by \fle ability to neutralize 0114 activity. 

The aritibodies of the invention are capable of bloc'rdng Dll4 binding to itS Notch receptor(s), and 

thus inhiblt signaling by 0114. The anlibocf.es can be full-length (for e1<ample. an lgGI or lgG4 

anhllody) or may comprise only an antigen-binding portion (for example, a Fab, F(ab")2 or scFv 

ti"agment), end may be modified to effect functionally. e.g., lo eliminate residual effector 

fu~one (Glu which eilminate& residual effector functions {Reddy el al. {2000) J. lmmunol. 

164;1925-1933). 

[0005] In one embodimenl Iha antibody olthe invention comprises a heavy chain variable 

region (HCVRJ selected from the group consisli">J of SEQ ID N0:4, 20, 36, 52. 68, 84, 100, 116, 

···········-~·-~-----·--·-···-445,461,477,493,509, 525,541, 557,573,589,605,621,637,653,669,685, 701, 717, 733, 

na™m-111mm~.--M•M
7~.--m.N•-• 

a substantialy ldenlica1 sequence thereof. ln a preferred emb~imen~ the HCVR is the amino 

acid sequence of SEQ lD N0:429 or 901. 

[0006] In one embodiment, the antibody of the invention comprises a llghlchain variable region 

{LCVR) selected from the group consisting of SEO ID N0:12, 28. 44, 60, 76, 92, 108, 124, 140, 

155, 172, 1ea.204,220,2JS,252,268.264,3o0,316,332,3'18.364.38o,4o5,42t.437,453, 

-••m1,117m-•••mo11mNm.--••an1m 
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n3. i89, 805, 821, 895, 899, 903, 907, 911, 915. 919, 923, 927, 837, 941, 945, and 949 or a 

substantially identical sequence thereof. In a preferred embodiment, the LCVR is the amino 

ao;id sequence of SEQ ID N0:437 or 903. 

[0007J In one embodiment, the antlbody of the invention comprises a HCVR sel!!Cted from the 

group consisting of SEQ ID NO; 4, 20, 36, 52, 68, 84, 100, 116, 132, 148, 164, 180, 196, 212, 

-•-n•--N-=.m••••M<m.~--·· 
541,557, 573, 569,605, 621,637,653,669,685, 701, 717, 733, 749, 765, 781, 797,813,893, 

897, 901. 905, 908, 913, 917, 921, 925, 935, 939, 943, and 947 ore substantially Identical 

sequence thereof, and a LCVR seleeted from the group consisting of SEQ ID N0:12, 28, 44, 60, 

•••••M.•«•••m••--------·--·~· 
-•••m•~-·•••••.•••••••••.•••••••••~ 
693, 709, 725, 741, 757, 773, 789, 805,821,895,899,903, 907,911,915, 919, 923,927.937, 

941, 945, and 949 or a substantially Identical sequence thereof. In a preferred embodiment, the 

HCVR/LCVR are the amino acid sequence pairs SEQ ID N0:429/437or 901/S03. 

[0008) rn one embodiment, !he Invention features a human antibody or antibody fragment 

comprising SI heavy chain complementary determining l'B9ion 1 {CDR1) selected from the group 

consisting of SEQ ID N0:6, 22. 38, 54, 70, 66, 102, 118, 134, 150, 186, 182, 188, 214, 230, 

-=••••=·---~·--•-••••m•• 
559, 575, 591. 607, 623, 639, 655, 671, 687, 703, 711119, 735, 751, 767, 783, 799, 815, 831, 

847, 863 and 879. or a substantially identical sequence thereof. 

[0009] In one embodiment, the invention features a human antibody or an!lbody fragment 

comprising a heavy chain CDR2 selected from the group consisting of SEQ ID N0:8, 24, 40, 56, 

m•••.•••••••••KWom•=••--n••-­
-~.••••--- •••--~~--•oo.•n 
688, 705, 721, 737, 753, 769, 785, 801, 817, 833, 849, 865 and 881, or a subs\anlially identical 

sequence ll:'ereof. 

[0010} In one embodiment, the invenljpn features e human antibody or antibody fragment 

comprising a heavy chain CDR3 selected from the group consisting of SEQ ID N0:10, 26, 42, 

SB, 74, 90, 106, 122, 138, 154, 170, 186, 202, 218, 234, 250, 2Q6, 282, 298, 314, 330, 346, 362. 

378,403,419,435.451,467,483,49g.515,531,547,563.579,595,611.627,643.859,675, 

691, 707, 723, 739. 755, n1, 787, 803. 819;835, 851, 867 and 883, or a substantially idenLical 

sequence thereof. 

[00111 In one embodiment. the in~en~onfeatures a human an!ibody or antibody fragment 

comprising a heavy chain CDR1 selected from the group consisting of SEO ID NO: 6, 22, 38, 

KM•••••l•M•m••••••··~-----n·-··-
374, 399,415,431,447,463,479,495,511. 527,543, 559,575,591, 607,623, 639,655,671, 

887, 703, 711119, 735, 751, 767, 763, 799, 615, 631, 647, 663 and 879, or a substantially 

identical sequen~e thereof; 11 heavy chain COR2 selected from the group consisting of SEQ ID 

• 



N0:-8~ 24;40; 56, 72, 68, 104. 120, 136, 152, 160, 164; 200, 216, 232, 240; 264,-200, 296, 312, 

----•m,M•-••-•~cn••-•.M-••• 
641, 657. 673, 609, 705. 721, 737, 753. 769. 785, 801, 017, 033, 049, 065 and 081. or a 

substantially identio;:al sequence thereof: and a heavy chain CDR3 selected from the group 
consisting of SEQ ID NO: 10, 26, 42. 58, 74, 90. 106, 122. 130. 154, 170, 186. 202. 216, 234, 

--=-••--=•••••••••·-·•-n•••.•• 
---•••mM•--••.m=-•m.--~•-~. 867 and 883, OF a si.bstantially identical sequence thereof_ In a preferred embod1men!. lhe 

antibody or antibody fragment comprises heavy chain CDR1. CDR2 and CDR3 selected from 
the group consisting of SEQ ID N0:431/433/435; 37413761378; 703/765n67; and 7991801/803. 
[0Df2J In one embodiment. the invention features a human antibody or anllbodyfragment 

comprising a light chain CDR1 selecled from the group consisting of SEQ JD NO: 1'1. 30, 46. 62. 

•M••a•a•••••M••-------··--·-· 
----·•~·~-n•••·•--~•··--•• 695, 711, 727, 7'13, 759, 775, 791, 807, 823. 839, 855, 071 and 867, ora substantially identical 
sequence thereof. 

Itl013J In one embodiment, the invention featur!!S a human antibody or antibody fraamenl 
comprising a light chain COR2 selected from the group consis1ing of SEQ ID N0:16, 32, 4B, 64, 

········~·-····--·--··-·----­-·--···••m--~----~···-~--697. 713, 729, 745, 761, 777, 793, 809. 825. 641, 857, 873 and 889, or a substantially identical 
sequence thereof. 

[0014] In one embodiment. the invention rea1ures a human antibody OF antibody fragment 
comprising a li!trt chain CDR3 selected from lhe group consisfing of SEQ ID N0:18. 34. 50, 66, 
82,9B, 11, 130, 146, 162, 178, 194,210.226,242, 258, 274,290,306,322,338, 354, 370, 

•M•.=··--•n.----~.--~·-··--
699, 715, 731. 747, 763, 779, 795, 811, 827. 643, 859, 875 and 091, ora substanliaHy identlcel 
sequence thereof. 

(0015] In one embodiment. !he invention features a human antibody OF anlibody fragment 
comprising a light chain CDR1 selected from lhe group consisling of SEQ ID NO: 14, 30. 46, 62, 

••••a•a•<l•••M•11•=--·---··--­
-·~-··••a•.•~-nO••.•--•••••··--
695, 711, 727, 743, 759, 775, 791. 807, 823, 839, 855. 871 and 887, ora substanlially identical 
sequence thereof; a light chain CDR2 selected from lhe group consisting of SEQ ID NO: 16, 32, 
48, 64. BO, 96, 112, 128, 144, 160, 176, 192, 208, 224, 240, 256, 272, 288, 304, 320, 336, 352, 

---··-·~---·~·-··--··•••mM•-681, 897, 713, 729, 7'15, 761, 777, 793, 809, 825, 841, 857, 873 and 869, or a subs!antially 
iden~cal sequence \hereof; and a light chain CDR3 selected from the group consisting of SEQ 
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ID NO: 18, 34, 50, 66, 82, 98, 11, 130, 146, 162, 178, 194, 210. 226, 242, 258, 274, 290, 308, 

-----••1--.-------••EmM• 635, 651, 667, 683, 699, 715, 731, 747, 763, 779. 795. 811, 827, 843, 859, 875 and 891, or a 

substantially identical sequence thereof_ In a preferred embodiment. !he antibo<fy or antibody 

fragment comprises the light chain CDR1, CDR2 and _CDR3 selected from the group consisting 

of SEQ ID N0:439/441/443: 382/384/386; 791/7931795; and 80716091811. 

[0016] 1n a second aspect, the invention provides nucleic acid molecules encoding the 

an!ibodies, or ant~en-binding portions, of the invention_ Recombinant expression vectors 

carrying the antibody-encoding nucleic acids of the invention, and host cells Into which such 

vectora have been introduced, are also encompassed by the invention, as are methods of 

makTng the antibodies of the invention by culturing the host cells or [he invention_ 

(0017] In one embodiment, the antibody of the invention comprises a HCVR encoded by a 

nucleotide sequence selected from thE! group conslsllng of SEQ ID N0:3, 1g, 35, 51, 67, 83, 99, 

115, 131, 147, 163, 179, 195,211.227,243.259,275,291,307,323,339,355, 371,396,412. 

426,444,460,476,492,508.524. 540,556, 572,588, 604,620,636,652,686,664, 700,716, 

-™---···-----~····--···-··-946 or a substantially similar sequence having at least 95% homology thereof. 

{0018] In one embodiment, the anUbody of the Invention comprises a LCVR encoded by a 

nucleotide sequence selected from the group consisting ol SEQ ID N0;11, 27, 43, 59, 75, 91, 

1~1a1a1.171,1~-m·-~---M·----­

------511-----~·------724, 740, 756, 772, 788,804.820, 894, 698,902,906.910,914,918,922, 926, 936,940,944, 

and 948 ora substantially similar sequence having at least 95% homology thereof. 

[0019] In one embodiment, the antibo<fy of the invention comprises a HCVR encoded by a 

nucleotide'sequence selected from lhe group consisting of SEQ ID NO: 3, 19, 35. 51, 67, 83, 

~·••••••~•••~••m•.=--•••m••--m­m•-------•-=••••••----716, 732, 748, 764, 780, 796, 812.892, 696,900,904,908,912, 916, 920, 924,934, 938,942, 

and 946 or a substantially similar sequence having at least 95% homology thereof, and a LCVR 

encoded by a nucleotide sequence selected from the group consisting of SEQ ID NO: 11. 27, 

43, 59, 75, 91, 107, 123, 139, 155, 171, 187, 203, 219, 235, 251, 267, 283, 299, 315, 331, 347. 

-=-••••••••Mmm1••M•-••-~·--­
n•g••.~•••nR1•.••-•-•••~•••1mm 
936. 940, 944, and 948 or a substantially similarseqUeili:ie having at least 95% homology 

thereof_ 

[0020] In one embodimenl, the invention features a human anbDody or antibody fragment 

comprising a heavy chain CDR1 encoded by a nucleotide sequence selected from lhe group 

consisting of SEQ ID N0:5. 21, 37. 53, 69, 85, 101, 117, 133, 149, 165. 181, 197, 213, 229, 

• 



--=---~-R-•••••••--•M•••-­ssa,574, sso. sos.s22,esa,e54,s10,ees, 102. 11a. 734, 1so, 766, 782. 798, Bt4, 830,846, 
662 and 878, or a substantially similar sequence having at least 95% homology thereof. 

[0021] In one embodiment, the invention features a human antibody or antibody fl'tlgmen! 

o::imprising a heavy chain CDR2 encoded by a nucleotide sequence selected from lhe group 

consisting of SEQ ID N0:7, 23, 39. 55, 71, 87, 103, 119, 135, 151, 167, 183, 100. 215, 231, 
247,263,279,295,311,327, 343,359.375,400,416,432,448,464,480,486,512,528, 544, 
560,576.592,608,624,640,656,672,698. 704, 720, 736, 752, 768, 784,800, 816.632,648, 
864 and 680, or a substantially similar sequence having at least 95% homology thereof. 

[01122] In one embodiment, lhe invention features a human antibody or antibody fragment 
comprising a heavy chain CDR3-encodBd by&. nucleotide sequence selecled from the group 

consisting of SEQ ID N0;9, 25, 41, 57, 73. 89, 105, 121, 137. 153, 169, 165, 201. 217, 233, 

--~.-~·--···~··M·-····--···-···· 
---~·-M·-~-·~-.--·~--···--868 and 682, or a substantially similar sequence having at least 95% homology thereof_ 

[0023} In one embocllmen!, !he invention features a human anlibady or antibody fragment 

comprising a hE>avy chain CDR1 encoded by a nucleotide sequence selected from the group 

consisting of SEQ ID N0:5, 21, 37, 53, 69. 85, 101, 117, 133, 149, 165, 181.197, 213, 229, 

245.261,277,293, 309,325,341,357, 373,398,414,430,446,462,478,494,510,526, 542, 

558,574, 590,606.622, 638,654, 670,686, 702, 718. 734, 750, 766, 782, 798, 814, 830,846, 

862 and 878, or a substantially similar sequence having al least 95% homology thereof; a heavy 
chai11 CDR2 encoded by a nucleotide sequence selected from the group consisting of SEQ ID 

N0:7. 23, 39,55, 71, 87, 103, 119, 135, 151, 187, 183, 100. 215, 231, 247, 263, 279, 295, 311, 

327,343,359,375,400,418,432,448,464,460,498,512,528,544,560, 576,592,608.824, 

840, 656, 672. 668, 704, 720. 736, 752, 768, 784, 800, 816, 832. 648, 864 and 880, or a 

substantially similar sequence having at least 95% homology thereof; and a heavy chain CDR3 

encoded by a nucleotide sequence selected from the group consisting of SEQ ID NO; 9. 25, 41, 

~•••••m.•~•a••••••m•••-••.-••••M••. 

M-••o•••-•••~~·----···~·---R 890, 706, 722, 738, 754. 770, 786, 802, 818. 834, 850, 866 and 882, ore substantially similar 

sequence having at least 95% homology thereof. In a preferred embodiment, the antibody or 

an\Tbody fragment comprises heavy chain CDR1, CDR2 &.nd CDR3 encoded be nucleic acid 

sequence selecled from the group consisting of SEQ ID N0:430/432f434; 37313751377; 
78217841786; and 7981800/602. 

[0024] In one embodiment, the Jnvenlioll features a human antibody or antibody fragment 
comprising a light chain CDR1 encoded by a nucleotide sequence selected from the group 

consisting of SEQ ID N0:13, 29, 45, 61. 77. 93, 109, 125, 141, 157, 173. 169, 205, 221, 237, 

253,269,285, 301,317,333,349,365, 381,406, 422,438,454,470,486,502,518.534,550, 
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---····----~···-~-------· 870 and 886, ora subslan!ially similar sequence having al least 95% homology thereof, 

[0025] In one embodiment, the Invention features a human antibody or antibody frat1ment 

comprising a righl chain CDR2 encoded by a nucleotide sequence selected from the group 

consisting of SEQ ID N0;15, 31, 47, 63, 79, 95, 111, 127, 143, 159, 175, 191, 207, 223. 239. 

•m.m•~•-~•-··-~-·~----­
~-••••-----"•=~-----·•• 872, and 868. or a substantially similar sequence having al least 95% homology thereof. 

{0026] In one embod!menl, the invention features a human antibody or antibody fragment 

comprising a light chain CDR3 encoded by a nucleotide sequence se~ed from the group 

consisting of SEQ ID N0:17, 33, 49. 65. 81, 97, 113, 129, 145, 161. 177, 193, 209, 225, 241, 

=n-•~-----·••••.••-••-=••­n••-••••---••• ••-==-•••-• 
874 and 690, or a substantially similar sequence having iii leas! 95% homology tharaof, 

[0027] In one embodiment, the invention features a human antibody or antibody fragment 

comprising a light chain CDR1 encoded by a nucleotide sequence selected from the group 

consisting of SEQ ID N0:13. 29, 45, 61, n, 93, 109, 125. 141, 157, 173, 189, 205, 2:21, 237, 

----····---~-------···-----m·.---·-·"·---™·----· 870 and 886, or a substanLially similar sequence having at least g5% homology thereof; a nght 

chain CDR2 encoded by a nucleotjde sequence selected from the group consisting of SEQ JD 

NO: 15, 31. 47, 63, 79. 95, 111, 127. 143, 159.175. 191, 207. 223, 239, 255, 271, 287, 303, 

~·-····--•MMO•·--------·-··· 632, 646, 664, 660, 696. 712, 726, 744, 760. 776, 792, 808, 624, 640. 656. 872. and 886, or a 

substantially similar sequence having at least 95% homology thereof; and a light chain CDR3 

encoded bye nucleotide sequence ~ected from the group consisting of SEO ID NO: 17. 33, 

49, 65, 61, 97, 113. 129, 145, 161, 177, 193. 209, 225, 241, 257. 273, 269. 305, 321, 337. 353. 

~-~•••••-••m••·=•••m•--~ 
682, 698, 714, 730. 746, 762. 776, 794. 810, 626, 642, 658, 674 and 690, or a substantially 

similar sequence having at least 95% homology thereof_ In a preferred embodiment, the 

antibody or antibody fragment comprises the light chainCDR1, CDR2 and CDR3 encoded by a 

nucleic; ack:l sequence selected from the group consisting of SEO ID N0:43B/440/442: 

381/3831385; 790fl921794: and 806/8061810. 

{0028) In a third aspect, the Invention features an Isolated antibody or antibody fragment that 

specifically binds h-0114, comprlsi119 a CDR 1, 2 and 3 selected from th-e group consisli119 of (a) a 

h-eavy ch-ain CORI region comprising an amino acid sequence ofth-e formula X' - X' -x• - x'­
X' -x• - X7 -x• (SEO ID N0:928), wherein X' is Gly; X2 is Phe or Tyr; X' Is Thr; x' is Phe; X' 

Is Ser, Thr or Asn; X" is Ser, Asn orTyr. X' is Tyr or Ph-e; and x• is Gly or Ala: (b) a heavy ch-ain 

' 



CDR2-rii9io'n Co~prising an amJno acid sequence of the formula . X1 - X2 
- x" - x' - x• - x• - X

7 

-x" (SEQ ID N0:929), wherein x' Js lie or Leu: X2 is Trp or Ser; x• is Tyr, Ala orGly; x' is Asp. 

Ser or Tyr; X5 is Gly or Asp; X' is Ser, Gly. ThrorVal; X7 is Asn or Asp: and x• is Lys or Al"g; (c) 

a heavy chain CDR3 region compnslng an amino acid sequence of the formula x' - X' - x• - X" 
- x•- x:'- x' -x' -x' -x'' - x'' ~x'2 -x1• -x'' -X.'5 - x•• (SEQ ID N0:93DJ, wheroin x• is 

Ala or Ser; x' is Arg or Lys; x• is Asp or Tyr; x' is Ser, Gly or His; X5 is Asp, Ala or Trp: X" is 

Asn. or Phe: X7 is Tyr. Arg or Lys; x• is His or Ser: X'isGly orTrp; X10 is Tyr or Phe: X'' is G!u 

or Asp; X 12 is Gly, Hls or Pro: x'"is Tyr, Trp or absent: X''is Phe or absen!; X.15 is Asp or absent; 
and X18 is Pro or absent 

[OD29] In a preferred embodiment, the antibody or antibody fragment comprises heavy chain 
CDR 1, 2 and 3 selected from the group consisting or (a) a heavy chain CDR1 region 

i;ompnsing an amino acid sequence oftha formula X' -X'-X" -X' -x• -x• -X7 -x• (SEQ ID 

NO;El28), wherein X1 is Gly; X2 is Phe; X' is Thr; x• is Phe; x• is Ser or Asn: x• is Ser orAsn: X7 

is Tyrer Phe; and X' Is Gly or Ala; (b) a heavy chain CDR2 region compnsing an amino acid 

sequence of the formula X' -X2 - x.3-X' -x•- X!'-X7 -X" (SEQ ID N0;929), wherein X1 is 

lie or Leu: X2 is Trp or Ser; X' Is Tyror Gly; X' is Asp or Ser; x' is Gly: ]('is Sar, Thr or Val; X7 

Js Asn or Asp; and X' is Lys or Arg; (c) a heavy chain CDR3 region comprising an amino acld 

sequence of the formula x' - X'-X' -X' - x• -x' -x' - x' - x• -X'" - X'' -x'' -x''-X" -

X'5 -X'" (SEQ ID N0:930), wherein X1 is Ala or Ser; X2 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; X1'is Tyr; x'' is Glu; X12 is 

Gly or His: X''is Tyr orTrp; X1' is Phe or absent: X'' is Asp or absent: and X1'Js Pro or absent 
[0030] In a further embodiment. the isolated anh'body or an~body fragment further compnses 

(d) a light chaiii CDR1 region comprising an amino acid sequence of !he formula X1 - x'-X' -

x'-X' - x_f;-X1 (SEQ ID N0;931), wherein X1 is Gin; X2 is Ser; X' is Val; X4 is Arg, SerorThr; 

x• Is Ser orGly: x• rs Ser orTyr; and X7 is Tyror absent: (e) a light chain CDR2 region 

comprising an amlno ac-1d seciuence of the formula X' -'J/!- - X3 (SEQ ID N0:932), wherein X1 is 

Gly or Asp; x• is Ala or Thr; and X3 ·is Ser; and (f) a light cha!n CDR3 region comprising an 

amino acid seciuence oflhe formula X' -X2 -X3-X' -x• -X" - X7 - X"-X' (SEQ ID N0;933), 

whereTn x' is Gin: x• is Gin or His; X3 is Tyr, Arg or Ser; x• Js Gly. Ser or Ala; x• is Sar, Asn or 

Phe; x• Is Trp or Ser; X7 ls Pro: X'is Trp, Pro or Arg: and x• ls Thr_ 

[0031] In a preferred embodlment, \he isolated antibody or antibody fragment further comprises 

(d) a light chaln CDR1 region complising an amino acid sequence ot lhe formula X' -X2
- X' -

x' -X' -X" -X7 (SEQ !D N0:931), where-in x' is GI!>", X' is Ser; X3 is Vat. x' isArg or Ser; x5 
is Ser; x• is Sar orTyr; and X' is Tyror absent; (e) a light chain CDR2 region compnsing an 

amino acid sequence of the formula X1 -X2-X3 (SEQ ID N0:932). wherein X1 is Gly or Asp: X' 
is Ala or Thr; and X' is Ser; and (f) a light chain CDR3 region comprising an amino acid 

seciuence oftha formula x' - X'- x• - X' -X' -x• -X' -X" -x• (SEQ ID N0:933), wherein X.1 

is G!n; X2 is Gin or Hts; x' is Tyr or Arg; x' Is Gly or Ser; x' is Ser or Asn: x• Is Trp or Ser; X7 

' 



is P~; X"is Pro or Aly; and X' is Thr. 

(0032] In a fourth aspect. the invention features a fully human antibody or antibody fragment 

which hinds hDll4 with an IC00 of less than about 1 0 nM, as measured in in vitro assay or ELISA­

based 0114 block.Ing assay (described below), In a preferred embodiment. Iha anfibody of the 

i1111enUon exhibits an IC.., ol about 500 pM or less. In an even more preferred embodiment. the 

antibody of the invention exhibits an IC00 of about 100 pM or less. 

[0033) In one ambodlmen!, lhe invention provides a fully human monoclonal antibody which 

specifically binds and inhihlls human Dll4 and ex Ii tits an IC.. of lass lhan or equal to about 150 

pM. 100 pM, 75 pM, or 50 pM, as measured by Notch-inducible luciferasa bioassay wi!h hDll4-

Fc. As shown in the experimental section below, the anti-h0114 antibodies of the invention do not 

cross-react w~h closely related delta proteins, such as hDU1 and h0113. 

(0034] In one embodiment, !he invention provides an isolaled human anllbody, or an anUgen­

blnding portion thereof. that binds hDll4 with a Ko of less lhan about 500 pM. preferably less 

than about 300 pM. even more preferably less than about 100 pM, less than about 50 pM, lass 

than about 10 pM. as determined by surface plasmon resonance (BIACORE™). for example, 

using dimeric h0114 (Tabla 2). 

(0035) The invenUon encompasses antf..h0114 antibocfies having a modified glycosylation 

patlem. In some applications, modifica~on lo remove undesirable glycosyla~on si!es may be 

useful, or an anfibody lacking a fucose moiety present on the oligosacchalide chain. for 

example, to increase antibody dependent ca!lular cytolo)licity (ADCC) function (see Shield et al. 

(2002) JBC 277:26733). In other appliea!Tons, modification or a galactosylation can be made in 

order to modify complement dependent cytotoxicity {CDC). 

(0036] The invention includes anti-h0114 antibodies which bind specific epi!opes ofh0114 and 

are capable of blocking the biological actlvfty ofhDll4. The extracellular domain of 0114 is 

composed of an N-!erminal domain, a Della/Serrate/L.ag-2 (DSL) domain. and a tandem of eight 

epidomnal growth factor (EGF)-like repeals. Generally, the EGF domains are recognized as 

occurring at about amino acid residues 216-251 (domain 1), 252·282 (domain 2). 284-322 

(domain 3). 324-360 {domain 4). and 362-400 (domain 5), W~h the DSL domain at about amino 

acid residue$173-217 end the N-terminal domain at about amino acid residues 27-172 ofh0114 

{SEO ID N0:2). 

[0037] In one embodiment a blocking antibody of the invenUon binda within amino acids 

residues 27 to 524 of SEQ ID N0:2. In a more specific embodiment, a blocking antibody of the 

invention binds en epilapewilhin the N-terminus-DSLdomalns 27-217 ol SEQ ID N0:2; In an 

even more specific embodiment, !he blocking antibody binds an ep~ope within about amino acid 

residues 27-172 (N-termlnal domain) or 173-217 (DSL domain). In another embodiment, a 

blocking anlrDody of the Invention binds the EGF·2 epltope within about amino acids residues 

252-262 of SEQ ID N0:2. 

(0038] In a fifth a9pect, the invention features a composition comprising a recombinant human 
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anti-hi.Jman 0114 antibody and an acceptable caRier. Fur1her included in the invention are 

vectors and host cells comprising vectors whk:h contain nucleic acid molecules encoding the 

human 11nti-hDJl4 antibody of the invention, as well as methods ol producing these novel 

antibodies. comprising growing a host cell comprising nucleic acid encoding Iha antl-hDl14 

antibody oflhe invention or an antibody lrajjment, under conditions permitllng production of the 

protein and recovering lhe protein so produced. 

In a sixth aspect, the Invention realures methods for Inhibiting hDll4 activity using an antibody, 

or antigen-binding portion thereof, of the invention. In one embodiment. the melhod comprises 

contacting hDll4 with the instant antibody or antigen-binding por!Jon thereof, such that hDll4 is 

!nhlblled from binding to Notch recep!or, for exampre Notch-1. In an other embodiment, the 

method comprises administering an antibody or antibody fragment of the invention,-to a human 

subject suffering from a diaorder which ls ameliorated by inhibition of 0114 activity. The disorder 

treated is a disease or condition which is improved, ameliorated, Inhibited or prevented by 

removal, Inhibition or reduction ol D!l4 activity, for example, pathological vascularization 

associated with tumor angiogenesis and cancer, Immunodeficiency diseases. transplant 

rejection, or inflammation; and neurodagenerallve conditions, e.g., associated wilh prion 

diseasa The invention also provides for Iha use of an antibody or antigen-binding fragment of 

an antibody. as described above, in the manufacture of a medicament for use to ettanuale or 

inhibit a 0114-medialed disease or O.sorder in a human. 

[0039] other objects and advantages will become apparent from a review of the ensuing 

detailed description, 

DETAILED DESCRIPTION 

(0040) Before the present methods are described, it is to be understood \hal this invention is not 

limited to particular methods, and experimental conditions described, as such methods and 

conditions may vary. It is also to be underslood that the terminology used herein is for the 

purpose of describing particular embodiments only. and is not intended lo be limiting. since the 

scope of Iha present invention will be limited only by the appended claims. 

[0041] As used in \his specification and lhe appended claims, the singular forms "a". "an", and 

"the" include plural references unless the conlrurt clearly dictates otherwise, Thus for example, 

a reference to "a melhod" includes one or more methods. and/or steps ot the type described 

herein and/or which will become apparent to those persons skilled in the art upon reading this 

dlsc:losure. 

[0042} Unless defined otherwise, all technical and scientific lerms used herein have Iha same 

meaning as commonly unde~lood by one of ordinary skill in the art to which this invention 

belongs. Although any methods and materials similar or equivalent lo those described herein 

can be used in the practice or testing ofthe present invention, lhe preferred methods and 

materials are now described. 
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Definitions 

{0043] "Della-I Ike ligand 4", "0114", "hDll4" era used interchangeably to refer to the protein 

encoded by the nucleTc acid sequence of SEQ ID N0:1 and lhe protein having the amino acid 

sequence or SEQ ID N0:2. 

[0044] The term "antibody", as used herein, is intended lo refer to immunog1obulin molecules 

comprised of four polypeptide chains, two hMvy (HJ chains and two light (l) chains inter­

connected by disulfide bonds. Each heavy chain is comprised of a heavy chain V<1riable region 

(abbreviated herein es HCVR orVH) and a heavy chain constant region. The hMvy chain 

constant region is comprised oflhree domains, CH1, CH2 :.;>d CH3- Each light chain is 

comprised of a light chain variable region {abbreviated herein as LCVR orVL) and a light chain 

constant region. The light chain constant region Is comprised of one domain, CL. The VH and 

VL regions can be further subdivkled inlo regions of hypervariability, termed complementary 

de!armining regions (COR), interspersed with regions that are more conserved, termed 

framework regi0J1s (FR). Each VH and VL is composed of three CORs and four FRs, arranged 

from amino-terminus lo carboxy-terminus in the following order:: FR1, CDR1, FR2, COR2, FR3, 

COR3, FR4, 

{01145] The term "high affinity" antibody refers to those anlibodies having a binding affinity to 

hDll4 of at least 1a" M; preferably 10·• M; B11en more preferably 10-1' M, as measured by surface 

plasmon resOnanca, e.g., BIACORE"' or solution-affinity ELISA. 

(0046] By the term "slow off rate" or "Koff' is meant an antibody that-dissociates from hDll4 wilh 

a rate constant of 1 x 10" s·' or less, preferably 1 x 10"' s·' or less, as determined by surface 

plasmon resonance, e.g .. BIACORE™. 

(0047] A "neutralizing" or "blocking" antibody, is intended to refer lo an an~body whose binding 

to 0114 results in inhibition of lhe biological activity of 0114. This inhibition of the biological activity 

of 0114 i;:an be ass"5sed by measuring one or more indicators of 0114 biological activity. These 

!ndicalors or 0114 biolog!cal activity can be assessed by one or more of several standard in vitro 

or in vlVo assays known in the art {see examples below). Preferabfy, the ability of an antibody to 

neut.rali>.:e 0114 activity is assessed by Jnhibilion ol 0114 binding to a Notch receptor. 

(0048] The term "anUgen-blnding portlon" ofan anlibody (or slmply •antibody portion" or 

·antibody fragment"), as used herein, refers to one or more fragments of an antibody that retain 

the ability to specifically bind lo an antigen {e.g., h0114), It has been shown that !he antigen­

binding function of an antibody can be performed by fragments of a full-length antibody, 

Examples ol binding fragments encompassed wHhln the term "antigen-binding portion" of an 

antibody include (i) a Fab fragment. a monovalent fragment consisting of lhe VL, VH, CL and 

CH1 domains; (ii) a F{ab'), fragment, a bivalent fragment comprising two Fab fragments ~nked 

by a disulfide bridge at the hinge region; (ili) a Fd fragment consisting of the VH and CH1 

domains; (iv) a Fv fragment consisting of the VL and VH doma!ns of a single arm of an antibody, 

(v) a dAb fragment (Ward et al. (1969) Nature 241;544-546), which consists of a VH domain; 
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and- {Vi) ·an- iSOfa"1eci CDR. Furthermore. although the two domains of lhe F~ rra'grneiit,-VL and 

VH, are cod6'd for by separate genes. !hey can be joined, using recombinan1 methods, by a 

synthetic rinker that enables lhem to be made as a s!ngle protein chain in which the VL and VH 

regions pair lo form monovalent molecules {known as single chain Fv (scFv); see e.g., Bird et al, 

(1988) Science 242:42:3-426; and Hus\on et al. (1g88) Proc. Natl. Acad, Sci. USA 85;5879-

5883), Such single chain antibodies are also Intended to be encompassed within the term 

"antigen-binding portion• of an antibody. Other forms of single chain antibodies. such as 

diabocfres are also encompassed. D!abodies are bivalent. blspecific antibodies in which VH and 

VL domains are express6'd on a single polypeptide chain, but using a linker !hat is loo short lo 

allow for pairing between the two domains on the same chain, thereby forcing the domains to 

pair with complementary domains of ano1herchain and c:realing two antigen binding sites (see 

e.g., Holliger et al. (1993) Proc. Natl. Acad Sci. USA 91):6444,-6448; Poljak et ar. (1994) 

Structure 2:1121-1123). 

(0049] Still further, an antibody or antigerrbinding port!on thereof may be part of a larger -

immunoadhesion mo!ecule. formed by cova!ent or noncove.lent association of the antibody or 

antibody portion with one or more other proteins or peptides_ Examples of such 

immunoadhesion molecules include use of the straptavidln core region to make a tetrameric 

scFv molecule (Kipriyanov et al. (1995) Human Antibodies and Hybrldomas 6'.93-101) and use 

ofa cysleine residue, a marker peptide and a C-lerminal polyhistidine lag to make bivalent and 

bio1iny!ated scFv molecules (Kipriyanov et al. (1994) Mol. lmmunol. 31:1047-1058). Antibody 

portions, such as Fab and F(ab'z fragments, can be prepared from whole antibodies using 

conventional techniques, such as papaln er pep.sin digestion. respectively, ot whole antibodies. 

Moreover, antibodies, antibody portions and lmmunoadhesion molecules can be oblalned using 

standard recombinant DNA lechniques, as descn"bed herein, 

[0050] The term "human antibody", as used herein, is intended le> include antibodies having 

variable and constant regions derived from human germllne immunogloburin sequences. The 

human antibodies of the invention may include amino acid residues not encoded by human 

germline immunoglobulin sequences (e.g., muta!ions introduced by random or site-specific 

mutagenesis in vitro or by somatic mutation In vivo), for example in the CDRs and in particular 

CDR3. However, the term "human antibody", as used herein, is no1 intended to include 

antibodies in which CDR sequences derived from the garmline or another mammalian species, 

such as a mouse, have been gralted onto human framework sequences. 

{0051] The term "recombina"lt human anrbody", as used herein, ls Intended to include all 

human antibodies that are prepared, expressed, created or isolated by recombinant m<lans, 

such es antibodies expressed using a recombinant eKpression vector transfected into a host cell 

(described further below), antibodies isolated from a recombi"nant, combinetorlal human 

antibody library (described further below). antibodies isolated from en anima! (e.g., a mouse) 

that is transgenic ror human immunoglobulin genes (see e.g., Taylor et al. (1992) Nucl. Acids 
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Res. 2o:s2B1-s295) or antibodies prepared, expressed, created or Isolated by any other means 

that Involves splicing of human immunoglobulin gene sequences to other DNA sequences. 

such recombinant human antibodies have variable and constant regions derived from human 

germline immunoglobulin sequences. In certain embodiments, however, such recombinant 

human antibodies are subj!!c\ed lo in vitro mulagenesls (or, when an animal transgenic for 

human lg sequences is used, In vivo somatic mulagenesis) and thus the amino acid sequences 

of the VH and VL regions of the recombinant anb1lodies are sequences that. while derived from 

and re!a!ed to human germline VH and VL sequences, may not naturally exis\ within the human 

antibody gerrn!ine repertoire In vivo. 

[00521 An 'lsolated antibody", as used herein, is intended to refer to an antibody lhat is 

substantially free of olher anlibodles having dtfferent antigenic specificities {e.g., an isolated 

antibody lhal specifically binds hDll4 is substantially free of antibodies that specifically bind 

antigens other than hDll4)_ An isolated antibody that specifically binds hDll4 may, however. 

have c:ross-reac:fivity to other antigens, such as hDll4 molecules from olher species. Moreover, 

an Isolated antibody may be substantially free of other cellular material and/or chemicals. 

(0053) The term "surface pTasmon resonance", as used herein, refera to en optical 

phenomenon that allows for the analysis of real-time blospecific interactions by detei:tion or 

alterations in protein concentrations within a biosensor matrix, for example l!Sing lhe 

BIACORf,,. system (Pharmacia Biosensor AB, Uppsata, Sweden and Piscataway. N_J_). 

[0054] The term "Kn", as used herein, is intended to refer to the dissoclalion constant of a 

particular i!l1tibody-antigen Interaction. 

[0055] The lerm "epitope" lnciudes any determinant. preferably a polypepHde determTnant. 

capable of specific binding to an immunoglobulin orT-cell receptor. In certain embodiments, 

epltope determTnants include chemically active surface groupings of molecules such as amino 

acids, sugar aide chains, phosphoryl groups, or sulfonyl groups, and, In certain embodiments, 

may have specific three-dimensional structural characteristics, end/or specific charge 

characteristics. An epilope is a region of an antigen that is bound by an antibody. In certain 

embodiments, an antibody is said to specifically bind an an~gen when rt preferentially 

recognizes i!s target antigen in a comple• mixture of proteins and/or macromolec;u1es, In 

preferred embodime11ts, an antibody Is said lo specifically bind an antigen when the equilibrium 

dissociation constant Is less than or equal to 1o"" M, more preferably when lhe equilibrium 

dissociation constant rs less than or equal to 10"' M, and most preferably when the dlssoclallon 

constant is less lhan or equal to 10·1• M. 

(0056] A protein or polypeptide is "substantially pure." "subs\anlia!ly homogeneous" or 

"sutJStantlally purified" when at least about 60 to 75% of a sample exhibits a sing la species or 

polypeptide. The polypeptlde or protein m<SY be monumerlc or mul~meric. Asubstanlla!ly pure 

polypeptide or proteln will typically comprise about 50%, 60, 70%, 80% or 90% wrw of a prote!n 

sample. more usually about 95%, and preferably will be over99% pure. Protein purily or 
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homOgeneily may be indicated by a number of means well known In lhe art, such as 

polyacrylamlde ge! e!ec:trophoresis of a protein sample, followed by vlsualizin11 a single 

polypeptide band upon staining the gal wi1h a slain well known in the art For o;ertain purposes, 

higher resolution may be provided by using HPLC or other means well known in lhe ilrl for 

purification. 

[0057] The term "polypeptide analog or variant" as used herein refers lo a polypepfide that is 

comprised of a segment or al least 25 amino acids that has substantial identity to a portion of an 

amino acid sequence and Iha\ has at least one of the followlng properties: (1) specific binding to 
hDll4 under suHable binding conditions, or (2) abiffty to block 0114 binding to a Notch receptor. 

Typically, polypeptide analogs or variants comprise a conserilative amino acid subslibflion (or 

Insertion or deletion) with respect lo the na1urally-occurring sequence. Analo{IS typlcally are at 

least 20 amino acids long, preferably al least 50, 60, 70, BO, 90, 100. 150 or 200 arnlno acids 

long or longer. and can often be as long as a full-length natura!Jy-occurring polypeptide. 

{0058] Preferred amino acid substHulions are 1hose which: (1) reduce susceptibility to 

prole-0lysis, (2) reduce suscepfibillty to oxidation, {3) alter binding affinity for forming protein 

complexes, (4) alter binding affinitlas, and {4) confer or modify other physicochemical or 

functional properties ofsucti analogs. Analogs can include various mutations of a sequence 

otherlhan the naturally-occurring peptide sequence. For example. single or muHiple amino acid 

substHutions (preferably conservative ilrrino acid subslllulions) may be made In Iha naturally­

OCC!Jrring sequence (prelerably in the portion of the polypeptide outside the domain(s) forming 

intermoleeularcontacts. A conservative amino acid substitution should not substan\lally change 

the s!ruc1Ural characteristics of lhe parent sequence (e.g., a replacement amino acid should not 

tend to break a helix that occurs in the pilrent sequence. or disrupt other types of secondary 

structure that characterizes the parent sequer1ce). Examples of art-recognized polypeptide 

secondary and tertiary structures are deo:><;;ribed in Proteins, Structures and Molecular Princlp!es 

{Creighton 1984 W. H. Freeman and Company. New York; Introduction to Protein Structure 

(Branden & Tooze. eds .. 1991, Garland PuhHshing. NY); and Thornton el at. 1991 Nature 

354:105. 

[0059) Non-peptide ilnalogs are commonly used in the pharmaceutical induslry as drugs wllh 

properties analogous to those of the templale peptide. These types of non-pepUde compound 

are termed "peptide mimetics" or "peplidom!metlcs" (see. for example, Fauchere (1g66) J. Adv. 

Drug Res, 15:29; and Evans et ill, (1987) J. Med. Chem. 30:1229. Systematic substitution of 

one or more amino ilcidS of ii consensus sequencewilh a D-amino acld of lhe same type (e.g., 

D-lysine in place of L-lysine) may also be used lo generate more stable peptides, In addition. 

constrained peptides comprising a consensus sequence or a Sl.lbstan\lally Identical consensus 

sequence variation may be generated by methods known In lhe ilrl (Rizo at al. (1992) Ann. Rev, 

Biochem_ 61:387). for example. by ildding internal cysteine residues capable of forming 

in!ramolecular disulfide bridges which cycliza the pep~de. 
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[0060} The term "percent sequence Identity" in lhe context of nuclele acid sequences refers to 

the residues in two sequences which are the same when aHgned for maximum correspondence_ 

The length of sequence identity comparison may be over a slfetch of at least about nine 

nucleotides or more, usually at least about 18 nucleotides, more usually at least about 24 

nucleotides, typically at least about 26 nucieotides, more typically at least about 32 nucleotides, 

and preferably at least about 36, 48 or more nucleotides- There are a number of dffferenl 

a[9ori!hms known in the art which can be used to measure nucleotide sequence identity. For 

instance. polynucleotida sequences can be compared using_FASTA. Gap or Bestfrt, which are 

programs in Wisconsin Package Version 10.0, Genetics Computer Group (GCG), Madison, 'JVis. 

FASTA. whleh include9, e.g.,~ programs FASTA2 and FASTA3, provides alignments and 

percent sequence identity of !he regions of the best overlap between the query and search 

sequences (Pearson (1990) Methods Enzymol, 163:63-96 and (2000) Methods MoL Biol. 

132:165-219). Unless otherwise specified, default parameters for a particular program or 

algorithm are used. Far instance, percent sequence Identity between nucleic acid sequences 

can be determirled using FAST A wilh its default parameters (a word size of 6 and lhe NOP AM 

!actor for the scaling malrix) or using Gap with lie default paramatara ae provided in GCG 

VarsTon6.1. 

[0061] A reference to a nucleTc acid sequence encompasses its complement unless otherwise 

specified. Thus, a reference to a nucleic acid molecule having a particular sequence should be 

unde~tood to encompass its complementiUf strand, with its complemenlary sequence_ 

Generally, !he art uses the terms "percent sequence identity". "percenl sequence similarity" and 

"percent sequence homology'' inlerchangeably. In this application, these terms shall have the 

same meaning with rasped lo nucleic acid sequences. 

(0062] The term "substantial similarity", or "substantial sequence similarity," when refening to a 

nucleic acid or fragment thereof, Indicates that, when optimally aligned wilh appropriate 

nucleotide insertions or deletions with another nucl&ic acid {or its complementary strand). there 

is nucleotide sequence identity in at least about 90%, preferably at least about 95%, and more 

praferably at least about 96%, 97%, 98% or 99% of the nucieolide bases, as measured by any 

well-known algorithm of sequence Identity, such as FASTA. BLAST or Gap, as discussed 

above-

[0063] k; applied to polypeptides, the term "substantial identity" or "substantially identical" 

means that two peptide sequences, when optimally aligned. such as by the programs GAP or 

BESTFIT using default gap weights, share al least 60% sequence identity, preferably at least 

90% or 95% sequence identity, even more preferably at least 96% or 99% sequence identity. 

Preferably. residue positions which are not identicaf differ by conservative amino acid 

subs!itullons. A "conservative amino acid substttullon" Is one In which an amino acid residua is 

substituted by another amino acid residue having a aide chain (R group) with similar chemical 

properties (e.g., charge or hydrophobicity). In general, a conservative amino acid subslilution 
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will rio-t SiibStantially change the functional properties of a protein; In cases where two or mora 

amino acid sequences differ from each otller by conservative substitutions, the percent 

sequence identity or degree of similarity may be adjusted upwards to correct for the 

conservative nature ofthe substitution. Means for making lhis adjustment are well-known to 

those of skill in the art. See, e.g., Pearson (1994) Methods Mel. BJol. 24: 307-331. Examples of 

groups of amino acids that have side chains wnh simllar chemical properties include 1) aliphatic 

side chains: glycine, alanine, valine, leucine and lsoleucine; 2) allphalic-hydroK)'I side chains: 

serine and thre,,nine; 3) amide-containing side chains: asparagine and glulamine; 4) aromatic 

side chains: phenylalanine, tyrosine. and tlyptophan; 5) basic side chains: lysine. arginine, and 

histidine; and 6) sulfur-containing side chains are cysteine and methionine. Preferred 

conserva!iVe amino acids subs!iMion groups are: valine-leucine-isoleucine. phenylalanlne­

tyrosine, lysine-arginine. alanine-valine. glutamate-asparta!e, and asparagine-glutamine. 

Alternatively, a conservative replacement is 11ny change l;aving 11 positive value ln the PAM250 

log-likelihood matrix disclosed in Gonne! et al, (1992) Science 256; 1443 45. A "moderately 

conservative" replacement is any change having a nonnegative value in the PAM250 log­

likelihood matrix. 

[0064} Sequence similarity _for polypeptides, which Is also referred to as sequence identity. is 

typically measured using sequence analysis software. Protein analysis software match.es 

slmilarsequences using measures of simTlarity asslgned to varioin. substitutions, de!elions and 

other modifications, including conservative amino acid substitutions. For instance, GCG 

contains programs such as "Gap" and "Bestlif'wh.ich can be used with default parameters to 

determine sequence homology or sequence identity between closely related polypeptides, such 

es homologous polypeptides from different species of organisms or between a wild type protein 

and a mutein thereof. See, e_g., GCG Version 6.1. Polypeptide sequences also can be 

compared using FAST A using default or recommended parameters, a program in GCG Version 

6.1. FAST A (e.g., FASTA2 and FASTA3) provides alignments and percent sequence identity of 

the regions of the best overlap between lhe query and search sequences (Pearson (2000) 

supra). Another preferred a'9osilhm when comparing a sequence'ol the invention to a database 

containing a large number of sequences from different organisms is the computer program 

BLAST. especially blastp or lb!astn. using default parameters. Sea. a.g., Altschul et al. (1g90) J. 

Mel Biol. 215: 403 410 andAltschul et al. (1997) Nucleic Acids Res. 25:3399 402. 

[0065] The length of polypep\Tde sequences compared forhomo!ogywilJ generally be al least 

about 16 amino acid residues, usually at least about 20 residues, more usually al least about 24 

residues. typically al least about 28 reslduas, and preferably more than about 35 residues. 

When searching a database contaTning sequences from a large number of different organisms, 

n is prafarab!e to compare amino acid sequences. 

15 
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PreP,.raflDn Of-Human AnUbodies 

[0066] Methods for generallng human antibodies Include, for example, VELOCIMMUNE'° 

(Regeneron Pharmaceuticals), XENOMOUSE"' technology {Abgenbr), the "minilocus" 

approach, and phage display, The VELOCIMMUNE'° technology (U.S. 6,5g6,541) 

encompasses a method or generating a high specificity fully human antibody to a ·select antigen. 

This technology involves genera~on of a transgenic mouse having a genome comprising human 

heavy and light chain variable regions operably linked to endogenous mouse constant region 

loci such that the moilse produces an antibody comprising a human variable region and a 

mouse constant region in response to antigenic stimulation. The DNA encoding the variable 

regions of the heavy and light chains of the antibody are isolated and operably linked to DNA 

encoding the human heavy and nght chain constant regions. The DNA Is lhen expressed in a 

cell capable or expressing the ruuy human antibody. In specific embodiment, the cell is a CHO 

cell. 

[0067] The XENOMOUSE"' te<:hnology (Green et al. (1g94) Nature Genelio;s 7:13-21) 

generates a mouse having both human variable and constant regions from both the heavy chain 

and kappa light chain loci. In an alternative approach, others have utilized a 'minilocus" 

approach in which en exogenous lg locus Is mimicked through inclusion of individual genes from 

the lg locus (see, for example, U.S. 5,545,607). The DNA encoding the variable regions can be 

isolated with or without being operably linked to !he DNA encoding !he human heavy and light 

chain constant region. 

[006BJ Olher me!hods of generating human antibodies, including isolation from a human donor, 

are known. See. ror example, U.S. 6,767,637. 

[0069] Antibodies may be \herapeu!ically useful in blocking e ligand-receptor interacllon or 

Inhibiting receptor component interaciion, ra\her1han by killing cells through f1Xatlon of 

complement end participation in CDC. The constaht region of an antibody is important in the 

ability of an antibody to fiK complement and participate in CDC or direct cell killing through 

an~body-dependent cellular cytoxlcity (ADCC). Thus. the isotype or an antibody may be 

selected on the basis ofthe desirability for lhe antibody lo fiK complement. 

[0070] Human immUnoglobulins can exist In two forms thal are associated w~h hinge 

heterogeneity. In one form. an lmmunoglobulin molecule comprises a stable four chain 

construct of approximately 150-160 kDa in which the dimers are held together by an interohain 

heavy chain disuffide bond. In a second form. the dime15 are not nnked via inter-heavy chain 

disulfide bonds and a molecule of about 75-80 kDa is formed composed of a single light and 

heavy chain. These forms have been diffic;u!l to separate, even after affinity purification. 

[0071] The frequency of appearance of the second form in various intact lgG lsotypes is due to, 

but not rimited to, structural differences associated with the hinge region isotypa of the antibody. 

In fact, a single amino acid substitution In the hinge region of the human lgG<I hinge can 

significantly reduce the appe<irance of \he second form {Angal et al. 1993 Molecular 
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Immunology 30:105) to Je\tels typically observed using a human lgG1 hinge. The instanl 

invention encompasses an!lbodies having one or more mutations in the hinge, CH2 or CH3 

region wnich may be desirable, for eicample, In production lo improve the yield, or modulate 

effector functions. 

(0072J Antibodies of the invenlil;lll are preferably prepared with the use ofVELOCIMMUNE'" 

technology. A lransgenlc mouse in which the endogenous immunoglobuTin heavy and Hg ht 

chain variable regions are replaced with the corresponding human variable regions is 

challenged with the antigen of interest, and lymphatic cells {such as 8-eells) recovered from the 

mice that express antibodies. The fymphallc cells may be fused with a myeloid-type cell line to 

prepare immortal hybridoma cell lines, and such hybridoma cen llnes are screened and selected 

to identify hybridoma cell lines that prodL>Ce antibodies specific to the antigen or interest. DNA 

encoding the variable regions of the heavy chain and light chain may be isolated and linked to 

desirable isotypic constant regions of the heavy ch<iin and light chain. Such an antibody protein 

may be produced in a cell. such as a CHO cell. Alternatively. DNA encoding the antigen· 

specific chimeric antibodies may be isolated directly from antigen-specific lymphocytes. In 

various embodiments, the lransgenlc mouse comprises 12 functional human variable neavy 

chain genes and 11 functional human variable kappa light chain genes: 25 to 30 human variable 

heavy chain genes and from 16 10 20 human variable kappa Hg ht chain genes; 43 to 48 human 

variable heavy chain genes and 20 to 22 human variable kappa light chain genes; or about BO 

human variable heavy chain genes and about 40 human variable kappa light chain genes. 

[0073] In general. the antibodies of the instant invention possess very high affinities; typically 

possessing Ko of from about 1<r' through about 10·11 M. when measured by binding to antigen 

either immobirized on solid phase orln solution phase. The mouse constant regions are 

replaced with desired human constant regions to generate the fully human antibodies of the 

invention, for example wild-type or modified lgG1 or lgG4 (for aample, SEQ ID N0:050. 951. or 

gs2). Wh·11e the constant region selec\ed may vary according lo specific use, high affinity 

antigen-binding and target specificity characteristics reside in the verieble region. 

[0074] Cancer. inreciious diseases, autoimmunity, immunodeficiency, transplants, 

inflammation, Injury and degenerative cond~ions can be treated by modulation of the immune 

system. In cases or disease due to inappropriate func\.ion or hyperactivity of the Immune 

system, such as autoimmunity or inflammation, can be ameliorafed lhrough inhibition of immune 

cell function or reduction of immune cell numbers. This can be accomplished by blockade of 

poslllve signals or stimulation or negative signals on immune cell pap<.i alions crif1cal to the 

disease pr~ss, such as T, 8 or NK cells, neutrophils, macrophages, antigen presenting cells. 

mast cells or other cell types. Olleractivity can also be inhibited through elimination or various 

immune cell populations by stimulation of apoplosis. targeting of specific surface receptors wi1h 

depleting antibodies or antibody-drug conjug<rtes. or the blockade or alteration of the 

differentiation of immune cell lineages or specific cell types. Inefficient or reduced immune 
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function can cause or exacerbate disorders such as cancer. infectious disease. and other 

immunodeficiencies. Hypoactillity of the immune system can be improved through activation or 

immune cells by 6!imulalion of posffive signals by crosslinking or agonistic antibodies or 

blockade of negative signals. Immune cell popUlallons can be Increased by stimulation of 

development of some or all immune cell lineages, prevention of apoptosis. or elimination of 

inhibitory signals. In a specific apptlcalion, the antibodies of the invention are useful for 

treatment, inhibition or amelioration of a condition or disease such as. for example, cancer, 

!mmunodeliciency, transplant reiectlon, or fnHamma!ion. 

Epltope Mapping and Related Technologlaa 

{0075] To screen for antibodies which bind toe particular epitope (e.g .. those which block 

_ binding of lgE lo its high affinity receptor), 11 routine cross-blocking assay such as that deso;ribed 

in Hariow and Lane (1990) supra can be performed. Other methods include at&.nine scanning 

mutants, peptide blots (Reineke (2004) Methods Mol Biol 248:443-63), or peptide cleavage 

enalysis, In addllion, methods such as epitope excision, epltope extraction and chemical 

modification of antlg8ns can be empl<>yed (Tomer (2000) Protein Science 9: 487-496). 

(0075] The term 'epilope" refers lo a site on an anUgen lo which 6 and/or T cells respond. B­

een epitopes can be formed both from contiguous amino acids or noncontiguous amino acids 

juxtaposed by te_rtiary folding or a protein. Epitopas formed from contiguous amino acids ere 

typically retained on expOOure lo denaturing solvents, whereas epitopes formed by tertiary 

folding are typically lost on rreatment with denaturing solvents, An epitope typlcatly includes at 

~as\ 3. and more usually, at least 5 or a..10 emino acids in a unique spatial conformation. 

[0077] Motfrtication-Asslsted Profiling {MAP), also known as Antigen Structure-based Anllbody 

Profiling (ASAP) is a method that calegorizes large numbers of monoclonal antibodies {mAbs) 

directed against the same anligen a<;e0rding lo lhe slmllarilies ol the binding profile or each 

antibody to chemically or enzymatically modllied anUgen surfaces (U.S. pa\enl Publication No. 

2004/0101920). Each category may reHec\ a unique epitope elther distinctly different from or 

partlally overiapping with epitope represented by ano_ther category. This technology allows 

rapld filtering of genetically identii;al antibodies, such Iha\ characterizafion can be focused on 

genetically d~linct an~bodies. When applied to hybridome screening. MAP may facTlitate 

identification of rare hybridoma clones that produce mAbs having lhe desired characteristics. 

MAP may be used lo sort the hDll4 antibodlee of the invention into groups olan\lbodies binding 

different epltopes, 

(0078] Agents useful for altering the structure of the immobilized antigen are enzymes, such as, 

for example proteolytic enzymes, for example. trypsin, endoproleln&.Se Glu-C, endoproteinase 

Asp.N, chymotrypsin, etc. Agents useful for allering lhe structure of the immobili>:ed antigen 

may arso be chemical agents, such as, succin!mldyl esters and lheirderivalives. primary amine­

containing compounds. hydrezines and carbohydrazines, free amino acids. etc. 
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_[O_Oj91_11:ie_antigen_proteln_may_beJmmobilized_on_either blosensor chip SUitS.ces or polystyrene 

beads. The latter can be processed with, for eKamp!e, an assay such as multiplex LUMINEX:ru 

de1e<;lion assay (Lumlnex Corp .. Austin, TX). Because of the capacity of LUMINEX™ 10 handle 

multiplex analysis with up to 100 different types of beads, LUMINEX™ provides almost unlimited 

antigen surface$ with various moclrfications. rwulting in improved resolution in antibody epjtope 

profiling over a biosensor assay, 

Therapeutic Administration and Formulations 

[0080] The administration of therapeutic entities in accordance with the invention will be 

administered with suitable carriers, excipienls, and other agents Iha\ are incorporated into 

formulations lo provide improved lransfer, delivery, tolerance, and the like. A mullilude of 

appropriate formulations can be found in the formulary known lo all pharmacellllcal chemists: 

Remington's Pharmaceutical Sciences (15th ed, Mack Publishing Company, Easton, PA), 

These formulations include, for example, powders, pastes, ointments, jellies, waxes, oils, lipids, 

lipid (cationic or anionic) containing vesicles (such as LIPOFECTJN""). DNA conjugates. 

enhydrOl.ll> absorption pastes, oiHn-water and water-Jn-oil emulsions, emulsions carbowax 

(polyethylene glycols of various molecular weights), semi-solid gels, and semi-solid mixtures 

containing carbowax. AAy oflhe foregoing mixtures may be appropriate In treatments and 

therapies in accordance with the present inven!ion, provided that the active ingredient in the 

formulation is not inectivated by the formulation and the formulation is physiologically compatible 

and tolerable with the route of administration. See also Powell et al. "Compendium or el(cipients 

for parenteral formulations" PDA (1998) J Pharm Sci TechnoL 52:2;:18-311 and the citations 

therein for additlonal Jn!ormation related to exdpients and carriers well known to pharmaceutical 

chemists. 

EXAMPLES 

Example 1. Generation of Human Antibodies to Human 0114. 

[0081) Mioe may be immunized by any method known Jn the art (see, for example, Harlow and 

Lane supra). In one embodiment. hDll4 antigen is administered direcHy to VELOCIMMUNE" 

mice comprising DNA loci encoding human lg heavy chain variable regions and kappa light 

chain variable regions, with an adjuvant to stimulate the immune response. Such an edjuvant 

includes complete and incomplete Freund's adjuvant, MPL+TOM adjuvanl system (Sigma), or 

RIBI (muramyl dipeplides) (see O'Hagan 2000 VaccineAdjuvanl, lzy Human Press, Totawa, 

NJ)_ The antibody immune response Is manijored by standard antigen specific immunoassay. 

When a desired Immune response Is achieved. antibody-expressing B cells were harvested and 

fused with mouse mye!oma cells to preserve their viability, forming hybridoma cell lines, Such 

hybridoma cell lines are screened and selected to identify cell lines that produce antigen-specific 

antibodies using assays as described below. 

[OOB2J Altematively, antigen-specific hybl1doma cells may be isolated by flow cytometry. 
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Briefty, atiEii fUsiOn to myeloma cells, poo!ed hybridoma cells were grown ror 10 days -iili-!AT 

medium. The cells were then harvested and .stained with biotin-labeled Dll4 at 2 mg/ml for one 

hour, followed by addition of phyeoerythrin-streptavidin. The fluorescence-labeled cells were 

sorted by now cy!ometry (single cell per well into 96 weU plates containing hybridoma growth 

medium), cultured for B-10 days, and cond~ioned media screened for the presence of 

functionally desirable monoclonal antibodies, as deocribed below. 

[0083] Anti-hDll4 antibodies generated via direct isola!lon of splenocvtes. Antigen-specific 

antOodies may also be isolated d!rectly from an!igen-immun~ed B calls without fusion to 

mye!oma cells, as described in U.S. Patent Pubncatlon 2007/0280945A1, Stable recombinant 

antibody-expressing CHO cell lines were eslabflshed from the isolated proper recombinants. 

Example 2. Anli11en Binding Affinity Determlnallon. 

[0084] Equilibrium dissociation cons!anls {Ko values) for enligen binding to lhe selected 

antibodies described above were determined by surface kinetics on a real-time biosansor 

surface plasmon resonance assay {BIACORE"' 2000)- The antibody was captured on a goal 

anti-mouse lgG polyc!onal antib<)dy surface created through direct chemical coupling to a 

BIACORE"' chip to form a c<1ptured antibody surface. Varying concentrations of monomeric 

h0114 or dimeric hOll4-hFc were Injected overlhe captured antibody surfaces. and anligen­

antibody binding and dissocJaUon monitored in real time. Kinetic analysis was performed to 

calculate Ko. dissociallon rate con.slants, and half-rife of antigen/antibody complex dissociation 

(Table 1). A similar method was applied to measure single a cell-derived monoclonal antibodies 

modified to contain a human lgG constant domain. Antibodies were presented by goat anti-hFc 

polyclonal antibody reagent (Jackson Immune Research Lab) immobillzed on BIACORE"' chip, 

and exposed to either dimeric 0114-mFc or monomeric 0114 protein (Table 2). 

[OOSSJ Antibody-antigen binding affinity may also be assessed using an ELISA based solution 

compe.tllion assay_ Briefly, on a gs-well micro!iter plate, antibodies (purtfied proteins or in 

cond~ioned medium) were premixed with serial dilutions of antigen protein (monomeric or 

dimeric) ranging from o to 10 119/ml wnti" constant concentration of antibody. After a 2 hr 

incubation of antigen with antibody, lhe solutions were transferred to a mlcrctiler plale precoated 

wilh antigen for measurement of free antibody (MAXISORB"", VWR, West Chester. PA). The 

pl<1te was coaled w~h 1119/ml 110114-h.Fc protein in PBS solution overnlght at 4°C and 

nonspecific binding s~es blocked wnh BSA for 2 hra. Mer a 1 hr Incubation following lransfer. 

Iha plate was washed and the plate-bound antibodies were detected with an HRP-con]ugated 

goal anti-mouse lgG polyc1onar antibody reagent (Jackson Immune Laboratory) and developed 

using colorimetric substrates (OPTEIA""; BD Biosciences Pharmingen, San Diego, CA). Tile 

enzymatic reaction was stopped w~h 1 M ph.osph.oric acid, optical absorptions at 450 nm were 

recorded and lhe data were analy~ed using a sigmoid al dose-response model and an IC.,, 

values were reported (Table 1). 
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_________ ----------TABLE 1 

AnUbod•• Ko 0114 fnMI. Ko 0114-Fo; tnMI IC 0114-Fe {nMI 
1386 2.79 0.188 0.06 

15E10 '-" 0.023 0.56 

22G12 1.29 0.076 '-"' 
24C8 0.52 0_047 0_01 

VAV2H4-19 1.51 0.811 0.10 
VAV4H10-9 13.70 0.662 0.30 
VAV789-9 0.88 0_021 0,27 

VAW10E4-9 89.00 0.468 0.06 
VAW10G11-2 31.30 1.430 '-" 

VAW1C6-1 45.80 0_092 0.25 

VAW1G2-4 83BO 0.035 0.40 
VAW1H2-2 67.00 0.146 0.30 

VAW2H3-2 0.30 0.150 '" VAW3A7-2 '" 0.162 0.02 
VAW3A9-5 NA 2.510 16.00 

VAW3F12-8 8.12 - 0.648 0_07 

VAW6B8-12 0.89 0.060 0.43 
VAW6CS-2 91.70 0.092 '-"' 

VAW6G12·10 3,74 0_527 0.19 
VAW7C10-11 17.10 0.653 0.28 

VAW BA10.14 1.41 0.648 0.08 
VAW8G1-12 8.09 8_300 8.60 
VAW9B11-2 62.20 0.048 0.00 

VAW9F12--6 16_00 1.350 0.02 
VAW9G10-1 56.10 0.555 o_ 10 

TABLE2 

Antibody Ko 0114 (nM) Ko 0114-Fo; (nM) 
31426S-OSF12-B7 2.17 0.075 
318516-01A04-05 0.237 0.244 

318516-01A10.08 0.399 o_016 

318518-01809-C3 0.833 0.180 

318518-01811-04 0.382 0.088 
318518-01E07-H2 0.165 0_238 

318518-01G04-F3 0.501 0.107 
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~ 318518-01G05-B5 1.06 0.196 

316518-02A07-B3 0.208 0.148 

318518-02B06-E2 "" 0.193 

318518-02BOB-F7 "" NIA 

31B518-02C04-D1 0.478 0.331 

318518-02F05-D10 1.28 0.035 

31B518-02G03-F2 1.31 0.042 

318518-02G04-B11 0.813 0.048 

318518-02GOB-f11 NIA NIA 

318518-03A03-B2 0.136 0.124 

318518-03C10-F2 1.18 0.131 

318518-03004-85 0.904 0.136 

31B518-03D07-G11 3.74 0.163 

318518-03F04-A6 0.501 0.088 

31B518-03F06-A3 0.556 0.037 

318518-03H03-F3 8.88 0.084 

318518-14A08-E7 4.5' 0.282 

318518-14A07-C4 0.235 0.035 

318518-14008-Gt 0.541 0.046 

318518-14H08-A2 6.67 0.128 

318518-1H08-E9 0.225 0.050 

Example 3. Inhibition of 0114 and Notch Interaction 

[0086] The ability of the antibodies to block 0114 binding lo Notch was evaluated with an EllSA­

based immunoassay. Briefly. Notch-hFc recombinant protein was coated on a 96-well plale in 

PBS buffer overnight at 4°C al 1 mg/ml. and the nonspedlic binding sites were blocked with 

BSA. This plate was used to measure rree biotin-0114-hFc from antibody titration sample 

solutions. To make lhe antibody titration samples, a constant amount of biotin-0114-hFc al 25 

pM was pre-milled with varied amounts of antibody, either in crude hybridoma condition medium 

or as purified anb'body protein, ranging from 0 to -50 nM in serial dilutions. followed by 2 hr 

lnc:ubation al room temperature to allow antibody-antigen binding to reach equillbrium. The 

equilibrated sample solutions were then transferrad to lhe Notch-hFc coaled plates for the 

measurement of free blD\ln-0114-hfc. After 1 hour binding. !he plate was washed and bound 

biotln-0114-hFc was detected using HRP conjugated streptavidin (Poly HRP streptavidin, Pierce 

Endogen). and developed using TMB substrate {BD Pharmigen), Data was analyzed using 

Graph Pad Prism software and IC,. values were detennined as the amount of antibody required 

to achieve 50% reduction ofbiotin-0114-hFc bound lo lhe plate-coated No!ch-Fc (Table 3) 
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(•conditioned media). 

TABLE 3 

Antibo I • jnMl 
VAV2H4-19 0.01 

VAW3A7-2 0.017 

VAW9G10-1 0.019 

VAW10E4-9 0.032 

VAWBA10-11 .... 
VAW9F12-6 0.059 

VAW3F12-B .... 
VAW1C6-1 0.086 

VAW1G2-4 0.11 

VAW6C6-2 0.119 

VAV71l9-4 0.123 

VAW1H2-2 0.154 

VAW2H3-2 0.166 

VAW6B8-12 0.255 

VAW6G12-10 0.257 

VAW7C10-11 0.273 

VAV4H10-9 0,599 

VAW 10G11-2 0.931 

VAW3Ag.5 '·' VAWBG1-12 10.7 

VAW9B11-2 0.069 

15E10" .... 
22G12 0.10 

1386 0. 11 

24CB 0.031 

314266-06F12-87 0.07 

31B518-01A04-D5 0.11 

31B516-01A10-DB 0.05 

31B518-01BOg.c3 o.ro 
316518-01811-04 0.03 

31B518-0fE07-H2 1. 17 

31B518-(]1G04-F3 0.02 

31B518-01G05-85 .... 
31B516-02A07-83 0.03 
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318516-02B06-E2 0.09 

318518-02BOB-F7 WA 

318518-02C04-D1 0.60 

31851B-02F05-D10 0.18 

31851 B-02G03-F2 0.07 

318518-02G04-811 1.09 

318516-02G08-F11 WA 

318518-03A03-B2 0.57 

318518-03C10-F2 0.12 

318518-03004-85 0.04 

318518-03007-G11 0.45 

318518-03F04-A6 0.01 

31851B-03F06-A3 0.02 

318516-03H03-F3 0.17 

31851B-14A06-E7 0.04 

318518-14A07-C4 0.02 

318518-14DOB-G1 0.14 

318518-14H08-A2 0.25 

31851B-1HOB-E9 0.03 

(0087] The ability of selected purified anti-hDH4 an~bodies lo block DH4 binding lo Notch was 

also evaluated with !he ELISA-based immunoassay described above, modified by replacTng 25 

pM of biotin-0114-hFc with 30 pM ofbiotin-Dl14-11Fc, and reducing antibody-antigen incubation 

duration from 2 hrs to 1 hr. For convenience. anfibody 318516-01A10-DB was renamed 

"REGN281" {HCVRILCVR SEQ ID NOs:429/437 end h1gG1 SEQ ID N0:950). Derived 

antibodies tested included REGN421 (HCVRILCVR SEQ ID N0:901/903, hlgG1 SEQ ID 

N0:950); and REGN422 (HCVR/LCVR SEQ ID N0:901/903, with modified hlgG4 SEQ ID 

N0:952). Results are shown in Table 4. 

TABLE4 

Antibody re.,. (nMJ 

REGN281 0.042 

REGN421 0.045 

REGN422 0,039 

(0088] Ability of antibody to neutralize 0114 mediated cellular function was also tested in vflro 

using DU4 expressing human umbilical vein endothelial cells (HUVEC). Inhibition of Notch 

mediated hHes1 and EphB2 gene expression in HUVEC w~h the deiived antlbodies was 
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mo_nitor8d is follows: low passage HUVEC were cultured in MCDS.131 media {Vee 

Technologies). One day prior to analysis, HUVEC cells were &eeded al a density of 2 x 1o" 

cell&twell in 24-well pl ales in 1 m! total media voluma. The test antibody or other inhibitor was 

added directly lo the individual sample wel!s in lriplicate followed by 5-hour culture at 37"C. At 

the end of the culture period. media was removed and total RNA was isolated using QIAZOL"" 

and !he RN EASY"' lipid tissue kit (Qiagen). mRNA level quanlffica~on was performed by the 

use of PCR and the ftuorogenic 5' nuclease assay (TAQMAN®assay, Appied Biosysle~). For 

each sample, cDNA was synthesized from 1-2 mg or total RNA. cDNA generated from an 

equivalent amount of starting RNA {ly!Jically 25 ng) was loaded in triplicate·on ABI PRISM™ 

oplica! reaction plates. For eaclf RNA sample a "no RT" conlrol was also run in which no 

reverse \ranscriptaae was added to allow for subtraction of any potential genomic DNA 

contributions lo the signal. :ZX Mastermix (TAQMAN®2x PCR Maslermix; ABI) was added to 

each reaction to a final concentration of 1x. AddHionally, TAQMAN® probe and primers for the 

gene of Interest w'ere added to each reacHon. Each prtmer·was used at a final cohcantratlon or 

900 nM and the probe was added at a final concentration of200 nM. Human genomic DNA was 

used as a standard. The assays were performed under standard TAQMAN® condHions on a 

!"-81 7900HTinstrumenl. Levels of Hes1 and EphrinB2 were measured and normalized lo an 

endogenous control gene (cy£1ophilin) (Table 5). Probes and primers: human Hes1 probe (SEQ 

ID N0:387); Oligos: hHes1--869F (SEQ ID N0:3BB); hHes1-940R (SEQ ID N0:389). human 

ephrinB2 probe: hEph82-773T (SEQ ID N0:390); Oligos: hEphB2-752F {SEQ ID N0:391) 

hEphB2-B12R (SEQ ID N0:392): human cyclophll!n: probe: hCyclophTlin-343T (SEQ ID 

N0:393J: Oligos: hCyclophilin-323F (SEQ ID N0:394); hCyclophilin-3B9R(SEQ ID N0:395). 

TABLES 

Antibody EphrlnB2 Expn.ssion IC.,, (nM) Hes1 Expression IC,. (nM) 

22Gf2 0.379 0.381 

15E10 2.56 4.49 

VAW3A7-2 0.409 0.533 

314266-06Ff2-B7 0.239 0.405 

31B51B-01A10-D8 0.305 0.329 

31B51B-01G04-F3 0.088 0.172 

318518-01HOB-E9 0.413 0.548 

31851B-02A07-B3 0.398 0.128 

3185fB-03F04-A6 0.158 0.115 

318518-03FOS-A3 0.304 0.692 

318518-014A07-C4 0.175 0.312 

318518-01400~1 0.510 0.568 

hDJl4-hFc 0.843 0.974 
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[DD89]- HUVEC Proliferation Assav. The ability of antibody to block 0114 mediated grow!h 

inhlbffion ol Human umbilical vein endothelial cells (HUVECJ cells was lested in 11n in vitro cell 

proliferafion assay_ Low passage HUVEC cells were obtained and cultured in MCDB-131 media 

(Vee Technologies)_ One day prior to analysis 12-well tissue culture plates were coated with 

hDl14-hFc in PBS at 4"C ovem!gh! (0.2 µgfml; D.5 ml PBS!well), Pl ales were washed 11< with 

PBS and HWEC cells were seeded at a density of 4"10' cells/well in 1.D ml total media volume. 

lmmedia!e!yfollowlng addition of cells anti-hDll4 antibodies were added Jn D.5 ml total volume 

over a range of concentra~ons to gen&.rate en lnh1bttion <::urve, Cells were grown 1or 96-hours ;;it 

37"C. Cell number was quanttteted using the CCK-8 reagent (Dojindo). All assays were run in 

triplicate_ (Table 6, NB, not blocking). 

TABLE 6 

Antibody !Ceo (nM) 

15E10 0.284 

VAVl/9611-2 1.868 

VAW8D8-12 "' 
1366 5.01 

VAW2H4-19 "' 
VAW3A7-2 0.198 

VAWBA10-f4 0,214 

22G12 0.888 

318518-06F12-B7 2.067 

318518-01A10-D8 0.096 

318518-01G04-F3 0.106 

318518-01H08-E9 0.188 

318518-02A07-B3 0.200 

318518-03F04-A6 0.184 

318518-03F06-A3 0.188 

318518-014A07-C4 0.159 

318518-014008-Gf 0.165 

[OO!HI] Not<::h-lnduCible Ludferase Alosay. A bioassay was developed to determine the ability of 

selected pUrified antibodies to neutralize 0114-mediated cellular function in vitro using an 

engineered HEK293 cell line (ATCC) Iha\ constitutively expresses human Notch 1 and contains 

a Notch-responsive promoter driving luciferase. Inhibition of Notch-inducible luc:iferase activity 

was determined BS follows: 1 day prior to assay, each well of an opaque 96 well tissue culture 

plate was coated with 100 µI of either 1 nM or 1.5 nM h0114-hFc in PBS overnight at 4°C. Cells 

were seeded onto the coated plates al 2 x10• ceilslwell in media. Puri~ed antibody protein. in 
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serial dilUtioriS-starting from 2 nM in cell media, was incubated with the cells at 37"C for 24 hrs. 

Luciferase activity was determined by adding an equal well volume of STEADY-GLO" Substrate 

(Promega) (Table 7), 

TABLE7 

Antibody IC.. (pM} 

1 nM hDll4-hfc 1.5 nM hD114-hFc 

REGN281 50.5 78.7 

REGN421 54A 87.3 

REGN422 "'·' 131, 1 

&ample 4. lnhibilion of Notch1 Cleavage 

(0091] The ability of selected anti-hDll4 antibodies to inhibit Notch1 cleavage was tested by 

examine.lion of lolal cleaved Notch1 protein by SDS-PagelWestem blotting, Low passage 

HlNEC cells were cultured as described above. One day prior lo analysis fkvell plates were 

coated with hDll4-hFc in PBS at 4"C overnight (0.2 µg/ml: 1.0 ml PBS/well)_ P!a!es were 

washed 1x with PBS and HUVEC cells were seeded at 7_5 x105 cells/well in 2.0 ml total media 
volume. Immediately following cell seeding, antl-hDJl4 antibody was added to each w:ell at 10nM 

final concenlralion. Calls were grown for24 hours at 37"C following which whole cell extracts 

were prepared and analyzed by SOS-PAGE. Levels of cleaved Notch1 were determined using 

an anti-cleaved Notch1 (Va!1744) antibody (Ce!I Signaling) and s!ande.rd western blotting 

te_chniques. The anti-hDl14 antibodies were able to entirely block the Notch1 cleavage induced 

by plate coated hDll4-hFc (data not shown). 

Example 5- ADCC arid CDC Assay$ 

(0092] Antibody-dependent cell-mediated cytotoxicity (ADCC) induced by two test antibodies 

(REGN421, REGN422) was assessed using a panel of eight large! cell lines with varying hDll4 

expression levels. The eight target cell lines were (1) HUVECs: (2) HLNECs stimulated with 10 

nM VEGF for 24 hours: (3) Colo205; (4) engineered C6 rat glloma cells expressing eGFP: (5} 

engineered C6 rat glioma cells exprassing hDIT4: (6) engineered HT1080 cells expressing 

eGFP; (7) engineered HT1080 cells express!ng hDll4; and (8) HT29. Human 0114 or eGFP was 

Integrated into the C6 cell er HT1080 genome through re!roviral transfec\lon. Briefly, cells from 

each target cell line (10,000 cells/well in 50 µI) were first mixed w/l.h an equal volume of serially 

diluted REGN421 or REGN422, resulting in a final antibody concentration ranging from 0,15g 

pM to 10 nM, and incubated for 10 min at room temperature in a gfkvell plate tormat {control= 
walls wi!hcul antibody). Separa1ely, human peripheral blood mononuclear cells (PBMCs, 

effector cells) were prepared following a conventional Frcoll-Hypaque gradient centrifugation 

enrichment pro~edure. Approximately 300,000 PBMCs were added to each mixture of antibody 

and target cells to give a rinal ralio of effector to target cells of approximately 30:1. The 96-well 
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plates Were then incubated for4 hat 37°C, 5% co, followed by centrifugaliori at 250 x g. 

Supernatants were harvested and assayed for lactate dehydrogenaee (LDH) activity using the 

CYTOTOX 96"' Non-Radioactive Cytotoxlc!\y Assay system (Promege). Results are shown in 

Table 8. REGN421-indue<!'d dose dependent cell lysie was only observed in CS cells expressing 

hDl!4 (col. 5). which exhibned lhe highest hDll4 expression among all cell lines (as determined 

by immunoprec!pitation/Westem blot and flow cytometry). The maximum cell cytotoxicity in the 

C6-hDl14 cell line ranged from 20% to 60%. No REGN421-induced cell lysis was observed Jn 

the remalning seven targel cell lines. _REGN422 did not induce call lysis in any oftha large! cell 

lines. 

TABLES 

Ab % Maximum Cytoto:o:icity 

' ' ' • ' ' ' • 
REGN421 0 0 0 0 20-00 0 0 0 

REGN422 0 0 0 0 0 0 0 0 

[0093] Complement-dependent cytotoxicity (CDC) induced by REGN421 was assessed using 

the same panel of cells lines described above. Briefly, cells from each of the target cell lines 

(50,000 cells/well in 50 µI) were first mixed with an equal volume of serially diluted REGN421. 

resulting in a final anfibody concentration ranging from 0.169 pM to 10 nM. and incubated for 10 

min at room temperature in a 96-well plate format. Normal human serum, with complement 

com,oonents (Quid el Corp., Sen Diego, CA) was added lo each well to give a final serum 

concentration ol 5%, The plates were then Incubated at 37'C, 5% C02 for 2 hours followed by 

addition of CELL TITER-BLUE" reagent (Promega) (controls= wells without antibody and wells 

with antibody but no serum). The plates were incubated overnight and cell survival (CDC levels) 

assayed. As a positive control, Daudi cells were treated with rituxlmab. REGN421 exhibited no 

CDC toward any oflhe target cell lines tested (data no\ shown). 

Example 6. Epilope Mapping and Specificity 

(0094] In order to determine epilope binding specificity, a series ol seven chimeric Dll4 proteins 

were generated in which specific human DH4 domains were substituted Into a mouse 0114 

protein as follows: #1 contained the human N-termlnal and DSL domains (527-0218); #2 

contained human N-lerminal, DSL and EGF·1 domains (527-N252); #3 contained human N­

terminel. DSL. EGF-1 and EGF-2 domains ($27-0283); #4 contained human N-\ermlnal, DSL. 

EGF-1, EGF-2, EGF-3, EGF-4 and EGF-5;.#5 contained human N-!erminal domain (S27-R172): 

#6 contained human DSL domain (V173-0218); and #7 contained human EGF-2 domain (E252-

D282). The chimeric proteins were fused to a mouse lgG2a-fc fragment and expressed in 

CHO-K1 cell. The cond~loned media were harvested and protein expr<*lSion confirmed by 

western blot. 
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(0095} Binding specificity oftest antibodies to hDl14. mDll4. and chimeric proteins #1, #2, #3, 
and #4 were tested as follows: purified anlibodles 22G12, VAW3A7-2, and 15E10 were amine 

coupled between 5000- 6000 RU on CMS chip. Conditioned media from CHO K1 cells 
containing Iha chimeric 0114 proteins, hDll4-mFc, and mDll4-mFcwere injected sequen!la!ly 

followed by surface regeneration over anfibody-coupled surfaces. A blank amine coupled 

flowcell surface was used as a control ror nonspecITTc binding of Iha eondllloned media. Results 
are summarized in Tabl!! 9. 22G12 bound <in epJ\ope between S27-Q21B of hDll4; VAW3A7-2 

bound an epitope between Q283-E400 hDll4~ and 15E10 bound an epitope between E252-0282 

ofhDJl4. 

TABLE 9 

Antibody hDl14-mFc mDll4-mFc Chimeric Proteins ., ., " #4 
22G12 • - • • • • 

VAW3A7-2 • - - - - • 
15E10 • - - - • • 

[0096] Binding specificity of purified test rnAb to hDll4, mDll4 and the chimeric proteins 

(desaibed above) was determined (REGN279 = 314266-6F12-B7; REGN2B7= 31B51B-1G04-

F3", REGN2B9= 31851B-1HOB-E9; REGN290=318518-2A07-B3; REGN306= 31B518-3F06-A3). -
Briefly, each 0114 proteiii was captured (70-130 RU) on goat anti-mouse lgG antibody surfaces, 

followed by injection oftest mAb at a concentration of 100 µglml. An antibody that bound mDll4-

mFc was used as .a positive control (posilive control= 6C10). The results (Tabla 10) show that 

REGN279 bound an epltope between 527-0218 ofhDll4; REGN287 bound between Q283-

E400ol h0114; REGN289, REGN290 and REGN306 bound between S27-E400 of h01!4. 

TABLE 10 

Antibody hDll4-mFc m0114-mFc Chimeric human-mouse 0114 Fusion Proteins ., 
" . , " .. " " REGN279 • - • • • • • -

REGN287 • - - - - • - -
REGN289 • • • • • - • ' 
REGN290 • - • • • • - • 
REGN306 • - • • • • - • 

Control • • • • • • • • 
(0097] Fll1her epilopebinding specific:lty determinations were conducted as described above 

with the followifl{[ purified lest antibodies: REGN261"'31B518-1A10-D8; REGN305=318518-

3F04-A6; REGN309"'318518-14A07-C4; REGN310=318518-14D08-G1; REGN421, and 

REGN422. Briefly, each of the 0114 proteins was captured (240-470 RU) on goal anti-mouse 
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lgG anUbody surfaces, followed by injection of test antibody at a concentration ol 106-~9/ml 

(Table 11). 

TABLE 11 

AntibGdv hDll4-mFc mDll4-mFc Chimeric human-mouse 0114 Fusion Proteins 

#1 "" #3 .. .. " "' 
REGN261 • - • • • • • • -
REGN305 • - - - - • - - -
REGNS09 • - • • • - • • -
REGN310 • - - - • • - • • 
REGN<l21 • - • • • • • • -
REGN<l22 • - • • • • • • -

[0100) Western blot enalvsis_ Binding specificity of selected antibodies lo chimeric, mouse and 

human 0114 was determined by Western blot. BrieHy, hDll4-mFc (200 ng per lane), mDl14-mFc 

(200 ng per lane), and chimeric proteins #1 - #7 (approximate 150 ng per lane) were subjected 

to electrophoresis on duplicate SOS-PAGE gels using non-reducing sample buffer. Eadl gel 

was then lransferred to a PVDF membrane. Blots were ~rs\ e>:posed to REGN42.1 at 0.2 f'Qim! 

and thE!n to HRP-conjugated anU-hlgG antibody (Pierce). Control blots were exposed to HRP­

conjugated anti-mFc antibody (P1'erce). Results: REGN421 recognized hDll4-mFc and chimeric 

Proteins containing the human N-terminal domain (#5), a human CSL domain (#6), or both (#1, 

#2, #J. and #4). REGN421 did not recognize a chimeric protein containing a human EGF-2 

domain (#7)-

(0101] Protease digestion analvsis. Binding between REGN281 end hDll4 was further 

assessed by protective protease digestion and liquid chromatographyfmas.s speclromelly 

(LC/MS) using an HPLC1100 (Agilent) and LOO Classical Ion Trap Mass Spectrometer 

(Thermo). Briefly, a miJdure ofhDll4 and REGN281, in a molar ratio of 1:5, or hDIT4 alone, was 

incubated with protease overnight al either 25"C (forGluC Protease) or 37'C (for trypsin)_ Each 

oflhe resulting proteolytic digest mixlureS was !hen Eubjec:ted to LC/MS_ Unique peptide peaks 

present In proleolyUc digests performed in the absence of REGN281, which either diminished or · 

disappeared in proteolytic digests performed In the presence of REGN281, indicate potential 

REGN2.81 binding snes on hD114 thal were protected from protease digestion liy the binding of 

REGN2.81 to hDll4. These unique peptide peaks were analyzed by mass spectrometry. The 

observed mass, predicted mass, and the N-!erminal sequences of the peptides are Ehown in 

Table 12.. 

TABLE.12 .... Observed Predicted hDll4 Peptide Protease Domain 

Mass Mass (SEQ ID N0:2) 

G' '" 521.5 Ph.e37-Glu40 Gruc N-terrninal 
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- "' 1362.8 1363.4 Ala121-Glu132 ·G-luC N-terminal 

T' "' 760.8 Pr0'19-Arg55 Trypsin N-terminal 

T2 587.1 567.2 Tyr169-Arg172 Trypsin N-terrnina! 
n 1607.4 1607,6 Val173-Arg186 Trypsin DSC 

T4 1399 1400.7 G!y42-Arg55 Trypsin N-terminal 

TS 569.2 569.3 Th.r5~59 Trypsin N-lerminal 

T7 2615 2613.4 lle143-Afv166 Trypsin N-lerminal 
T8 1607.2 1806.9 Ser27-Arg41 Trypsin N-termlnal 

E:.:ample 7. Binding Affinity of PurlDed Antibodies to Human and Monkey 0114. 

{0102] The binding affinllies of selected pulified antibodies to h.0114, M. facl)(;icularis 0114 

{mf0114, SEQ IN N0:956), and M mulatta 0114 {mmDll4, SEO ID N0:957) manomers were 

dE!lermined using e BIACORE"" 2000 & 3000. Goat anli-hFc polyclonal antibody reagent 

lmmoblllzed on a BIACORE..., chip was used to present REGN261, REGN421, and REGN422. 

Vaiylng concenlnitlons of each proteins, h.0114 (.from 12.5 nM to 100 nM), mfDH4 {ffom 3.13. nM 

to 100 nM). or mm0114 (from 12.5 nM to 100 nM) were used as analyta, and injected over the 

antTbody sudaces. Antigan-anUbody binding and dissociation of bound complex were monitored 

in real time (Table 13). 

TABLE.13 

ka (M-1s-1) kd (e-1) K.,(nM) 

hDH4 mfDll4 mmDll4 hDll4 mfDJl4 mmDll4 hDIJ4 mfDll4 mmDll4 

REGN261 1.56x10 6.64 X 1v 9.27 x 1u 12.30x 10 2.04- x 10 3.05 x 10- 0.146 0.307 0.329 

REGN421 1.63x10 7.26x 10 9,70x1v 2.17x10- 2.02x1 ... 3.23x10- 0.133 0.276 '·"' REGN422 1.64X1v B,01 x1 ... 9.27 x 10 2.36x1v 2.68x 10 3.41 x 10 0.144 0.360 0.375 

[0103] The binding affinities or anti-hDll4 antibodies loward hDll4 and mmDll4 dimer.; were also 

determined using a BIACORE™ 2000 and the method describe above, except lha\ h0114 was 

replaced with h0114-mFc (from 3.13 nM to 100 nM), or mmDll4 w~h mmDll4-mFc (from o.76 nM 

to 25 nM) as analyle (Table 14). 

TABLE 14 

ka (M-1s-1) kd (s-1} Ko (nM) 

hDll4-mFc mmDll4- hDH4-mFc mmDJl4-mFc hDll4- mmDll4-

m>o mFo m>o 
REGN261 3.02 x 10· 3.16x10· 4.96 x 10 4.64 x 10 0,0163 0.0147 

REGN421 3.43 x 10' 3.35 x 10° 4.70x10 3.BOX 10 0.0137 0.013 

REGN422 3.4exW 4.23 x 10· 4.60x1 ... 4.15X1u 0,0133 0.0096 
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Eumpll! ii. Cross-ReacUvily or Anlibodies With hDJl1, hDll3, mDll4, or mfDll4. 

(0104] Cross-reactivity of the antibodies to human delta-like llgand1 (SEQ ID N0:953) and 

human delta-fike ligand 3 (SEQ ID N0:954) prcteins was determined. REGN281, REGN421 and 

REGN422 were presented by a goat anti-human kappa (hK) polycloiial antibody reagent 

(Southern Biotech) immobilized on a BIACORElM chip, and either hDll4-hFc or h0111-hFc protein 

at 101) µglml were used as analyle injected over the antibody surfaces. All three anti-hDll4 

antibodies only bound to hDll4-hFc. and did not bind h0111-hFc. 

[0105] An alternative BIACORE 111 formal was used to assess cross-reactivity between anti­

h0114 antibody and either hOll1-hFc or h0113-hFc. Briefly, ligands hDll4-hFc, hDll1-hFc. and 

hDll3-hFc_were each covalently linked to a CM-5 chip, through amine coupling. to an RU range 

or about 6,000 lo 10,000. REGN421, at 300 µglml: was injected Oller the surface of each chip. 

REGN421 bound only to h0114-hFc; no.binding was observed lo either h0111-hFc or hDll3-hFc. 

The same result was observed for REGN422 Instead of REGN421. 

[01061 OCTET™-based binding assays were employed to determine the binding between 

selec!ed purified anti-h0114 antibodies and h01!4-hFc, hOll3-hFc, h0111-hFc. mfDl14-mmh, or 

mDll4-mFc. ·Briefly. strepavldin h!gh binding FA biosensors {ForleBio, lno., Menlo Park, CA) 

were first incubated wilh biolin-anti-hK at 5 µgfmI for 10 min a! 30"C, to achieve sa!urallon. 

Biotin-anti-hK-bound biosensors were then incubated with antibodies REGN261. REGN421 or 

REGN422, at 20 µgfml for 10 min at 30"C, to achieve saturation. The antibody-bound 

biosensors were then incubated with either hDll4-hFc or h0113-hFc. h0!11-hFc, or mDll4-mFc, et 

200 nM, or mrDll4-mmh al 100 nM, for 10 min at 30"C. Changes in lhe thickness of the 

biological layer after each incubation were measured. Human 0114-hFc and mfDl14-mmh bound 

to ant~hDll4 antibody-boundbiosensors, whereas hDl!3-hFc, h0111-hFc, and m0114-mFc did not 

bind to enti-h0114 antibody-bound biosenscrs. 

E:l:ample B. Effect of Anli-h0114 Antibody on Tumor Growth 

[0107] The effect of REGN421 on tumor growth was evaluated on tumor.; implanted In Severe 

Combined Immunodeficiency (SCIO) mice expressing a humanized 0114 protein (SCIDxhDIJ4). 

Briefly, lhe humanized 0114 mouse was made by replacing the entire exlrace!lu!ardomaln of the 

mouse 0114 gene wilh the corresponding extracellular region of the human 0114 gene {7kb) in 

embryonic; stem (ES) cells. Homozygous hD!l4 mice were generated and bred into SCIO 

background. Each mouse was then implanted subcutaneously (SC) wilh 2.5 x 111" human 

HT1060 tumor cells. After the tumors were established in lhe mice (- 100-150 mm' 16 days 

after implantation), mice were measured and treated wilh hFc, hDl14-fc or REGN421. A lolal of 

7 mice were divided into three group$. The first group (n=3) was lreated subcutaneously wilh 

hFc a! 25 mg/kg; lhe second group (n=1) was treated with hDH4-fc at 25 mg/kg: and the third 

group (n=3) was lrea\ed wilh REGN421 at 10 mg/kg. The treatments were repeated every '18 

hours starting al day 16. /n vivo tumor measurements were obtained three days be!ore the 
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initia"I irealmeril (day 15), on lhe same day of each trealment (days 18, 20, and 22). and on day 
25. Tl,lmorsize was calcula\ecl using lhe formula Ix w212. Results-are shown in Table 15. On 

day 25, mice were elllhan!zed itnd each tumor was removed and measured ex vivo and 
calculated (length x width x depth) (Table 16). 

(0108] In addijion. a group ot SCID mice expressing endogenous mDIJ4 (n=2) was implanted 

with tumor cells and treated with hDll4-Fc (25 mg/kg) following the same dosing schedule. 

TABLE 16 

Mouae Treatment Tumor Size (mm·) 

Day 16 Day 18 Day 20 Day 22 Day 25 

scro hDll4-hFc 162.0 232.8 320.0 336.0 253.1 

SCIO hDll4-hfc 22.5 117.0 117,0 -~108.0 68.8 

SCIDxhDll4 hDll4-hFc 286.0 320.0 - 352.0 ""0 320.0 

SCIDxhDll4 "'' 162.0 288.0 32D,O 500.0 550.0 

SCIDxhDll4 "'' 162.0 220.5 352.0 662.-0 661.5 

SCIDxhDll4 "'' 93.B 135.0 179.6 352.0 12ao 

SCIDxhDll4 REGN421 144.0 245.0 320.0 162.0 144.0 

SCIDxhDll4 REGN421 87.> 162.0 153.0 225.0 135.0 

SCIDxhDJ14 REGN421 144.0 196.0 272.0 162.0 152.5 

TABLE 16 

Mouse Treatment Tumor Size (mm 1 

SCIO hDll4-hFc 308.0 

SCJD hDll4-hfc 105.0 

SCIDxhDll4 hD!l4-hfc ...,_o 
SCIDxhDII4 "'' 924.0 

SCIDxhDll4 "'' 1020.0 

SCIDxhDll4 "'' 792.0 

SCIDxhDJl4 REGN421 168.0 

SCIDxhDll4 REGN421 8<.0 

SCIDxhDll4 REGN421 189.0 



' 

SEQUENCE LISTING 

<110> Regeneron Pharmaceuticals, Inc_ 

<120:> Human Antibodies to Human Delta Like Ligand 4 

<130> 6040A-WO 

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

<150> 601874,922 
<151> 2006-12-14 

<150> 601916,415 
<151> 2007-05-07 

<150> 601985,323 
<151> 2007-11-05 

<160> 957 

<170> FaslSEQ for Windows Version 4_0 

<210:> 1 
<211:> 2058 
<212> DNA 
<213> Homo sapiens 

<400> 1 
atggcggcag cgtcccggag cgcctclggc lgggcgctac lgclgctggt ggcacttlgg 60 
cagcagcgcg cggccggctc cggcglcttc cagclgcagc lgcaggagtl catcaacgag 120 
cgcggcglac lggccaglgg gcggccttgc gagcccggct gccggacm ctlccgcgtc 180 
tgccttaagc acttccaggc ggtcglctcg cccggaccct gcaccttcgg gaccgtc\cc 240 
acgccggtat tgggcaccaa ctcctlcgct gtccgggacg acaglagcgg cggggggcgc 300 
aaccclclcc aactgccctt caatttcacc tggccgggla ccttclcgcl calcatcgaa 360 
gctlggcacg cgccaggaga cgacctgcgg ccagaggcct \gccaccaga tgcactcatc420 
agcaagalcg ccalccaggg clccciagct gtgggtcaga actggtlatt ggalgagcaa 460 
accagcaccc lcacaaggct gcgc\actcl taccgggtca tctgcaglga caactactal 540 
ggagacaact gctcccgcct gtgcaagaag cgcaatgacc acllcggcca ctalglgtgc 600 
cagce<1galg gcaactlgtc ctgcctgccc ggttggactg gggaatatlg ccaacagcct 660 
atctglcm cgggc\glca tgaacagaal ggc\actgca gcaagccagc agaglgcclc 720 
lgccgcccag gctggcaggg ccgg cigtg t aacgaatg ca tcccccacaa tggclg lcgc 780 
cacggcacct gcagcactcc ctggcaalgt acttglgalg agggctgggg aggcclgttt 840 
lgtgaccaag alclcaacta ctgcacccaccactccccal gcaagaalgg ggcaacglgc 900 
tccaacaglg ggcagcgaag clacacctgc acctgtcgcc caggclacac lgglglggac 980 
lglgagctgg agctcagcga g\gtgacagc aacccciglc gcaatggagg cagclgtaag 1020 
gaccaggagg atggctacca ctgcctg\gt cclccgggcl aclalggcct gcattgtgaa 1080 
cacagcaccl lgagc\gcgc cgactccccc lgcttcaatg ggggclcctg ccgggagcgc 1140 
aaccaggggg ccaactalgc tlgtgaalgt ccccccaacl lcaccggclc caaclgcgag 1200 
aagaaagtgg acaggtgcac cagcaacccc lgtgccaacg ggggacaglg cclgaaccga 1260 
gglccaagcc gcatgtgccg ctgccgtccl ggattcacgg gcacclactg lgaaclccac 1320 
glcagcgacl gtgcccglaa cccttgcgcc cacggtggca cttgccalga cclggagaal 1360 
gggctcatgt gcacctgccc tgccggctlc lclggccgac gc!glgaggl gcggaca\cc 1 MO 
alcgalgcct gtgcctcgag tccclgcttc aacagggcca cclgctacac cgacclctcc 1500 
acagacacct tlglgtgcaa clgccctlat ggctttgtgg gcagccgclg cgagttcccc 1560 
glgggcttgc cgcccagctt cccctggg\g gccgtctcgc tggglgtggg gclggcaglg 1620 
ctgclgglac tgclgggcat ggtggcagtg gctglgcggc agctgcggct tcgacggccg 1660 
gacgacggca gcagggaagc catgaacaac ttglcggac\ tccagaagga caacctgatt 1740 
cctgccgccc agctlaaaaa cacaaaccag aagaaggagc tggaagtgga clgtggccig 1600 



gacaagtcca aclgtggcaa acagcaaaac cacacatlgg aclataatctggccccaggg 1860 
cccctggggc gggggaccat gccaggaaag tttccccaca gtgacaagag ctlaggagag 1920 
aaggcgccac tgcggtlaca caglgaaaag ccagagtglc ggalatcagc gatatgctcc 1900 
cccagggact ccatglacca glctglgtgt tlgatatcag aggagaggaa lgaatglgtc 2040 
atlgccacgg aggtataa 2058 

~210> 2 
<211>685 
<212> PRT 
~213> Homo sapiens 

<400> 2 
Met Ala Ala Ala Ser Arg Ser Ala Ser Gly Trp Ala Leu Leu Leu Leu 
1 5 10 15 

Val Ala Leu Trp Gin Gin Arg Ala Ala Giy Ser Gly Val Phe Gin Leu 
20 25 30 

Gin Leu Gin Glu Phe lie Asn Giu Arg Gly Val Leu Ala Ser Gly Arg 
35 40 45 

••~Gl•~··~-Th••~~·--~~~HO 
50 55 60 

Phe Gin Ala Val Val Ser Pro Gly Pro Cys Thr Phe Gly Thr Val Ser 
65 70 75 80 

~M-~••Th·---··-----·· 85 90 95 

•••·•-M•M~-~·----Th•~·· 
100 105 110 

Gly Thr Phe Ser Leu lie lie Glu Ala Trp His Ala Pro Gly Asp Asp 
115 120 125 

~·-••G•••~M•••M~IO•~··• 
130 135 140 

lie Gin Gly Ser Leu Ala Val Gly Gin Asn Trp Leu Leu Asp Glu Gin 
145 150 155 160 

Th••~~~-~-fy••fy-•1•~• 
165 170 175 

Asp Asn TyrTyrGly Asp Asn Cys Ser Arg Leu Cys Lys Lys Arg Asn 
180 185 190 

Mp~-G.HOfyW~•M•G·-~-~ 
195 200 205 

Leu Pro Gly Trp Thr Gly Glu Tyr Cys Gin Gin Pro lie Cys Leu Ser 
210 215 220 

··~~-·,·--fy~-~~-·,·~~· 
225 230 235 240 
Cys Arg Pro Gly Trp Gin Gly Arg Leu Cys Asn Glu Cys lie Pro His 

245 250 255 

-··~-HO•Th•~·•~M~Glo~Th•~ 
260 265 270 

Asp Giu Gly Trp Gly Gly Leu Phe Cys Asp Gin Asp Leu Asn Tyr Cys 
275 280 285 

Th•~HO•M~~---~~-M••• 
290 295 300 

Gin Arg Ser Tyr Thr Cys Thr Cys Arg Pro Gly Tyr Thr Gly Val Asp 
305 310 315 320 
Cys Glu Leu Glu Leu Ser Glu Cys Asp Ser Asn Pro Cys Arg Asn Gly 

323 330 335 
··-~~MpGl••MpG.fyHO~~~MM 

340 345 350 

G.fyfy-~HO~G•HO•Th•~·-~--
355 360 365 

-··~---··-~-Gl•-MoGO•M 
370 375 380 

Mofy••~-~MM--Th•G••Mo~GI• 

35 



' 
385 390 395 400 

~~---~Th·--··~··-··-405 410 415 

~~---··---~-~-N--420 425 430 
Thr Gly ThrTyr Cys Glu Leu His Val Ser Asp Cys Ala Arg Asn Pro 

435 440 ~5 

~-~···Th·~~-.~--·-~···~ 450 455 460 
Thr Cys Pro Ala Gly Phe Ser Gly Arg Arg Cys Glu Val Arg Thr Ser 
465 470 475 480 
lie Asp Ala Cys Ala Ser Ser Pro Cys Phe Asn Arg Ala Thr Cys Tyr 

485 490 495 

~-~-Th•-Th••~W,~Mo~Nfy·-
500 505 510 

WG·--~·•-NW-~••N~•~•N 
515 520 525 

~w•••W••~••••~•w•~~-~ 
530 535 540 

~--WMWMW--~-~--N 
545 550 555 560 

··-----·····--~·--~·-~ 565 570 575 
Asp Asn Leu lie Pro Ala Ala Gin Leu Lys Asn Thr Asn Gin Lys Lys 

580 585 590 

···~---~-~-~--~-~··· 595 600 605 

···-··~~·-fy•·~·-····-~--610 615 620 

G•Th•-NG·~~·•••••·-~-~····• 
625 630 635 640 
Lys Ala Pro Leu Arg Leu His Ser Glu Lys Pro Glu Cys Arg lie Ser 

645 650 655 

-···~-N--•M••Q•G•••W•~~-
660 665 670 

Ser Glu Glu Arg Asn Glu Cys Val lie Ala Thr Gtu Val 
675 680 685 

<210> 3 
<'.211> 358 
<212> DNA 
<213> Artificial Sequence 

<220> 
..;223> Synlhel1c 

<400> 3 
gagglgcaac !gglggaglc lgggggaggc ttggtccagc ctgggggglc cctgagaclc 60 
tcc\glgcag cclctggatl cacctltagl acctallgga lgaactgggt ccgccaggct 120 
ccagggaagg ggclggaglg gglggccaac ataaaccaag atggaaglga gaaalactat 180 
glggaclclg lgaagggccg aatcaccalc lccagagaca ac<;Jccaagaa clcaclgtat 240 
ctgcaaalga acagcc\gag agle<;Jaggac acggctgtal a\laclglgc gagaaaalgg 300 
aacaaclgga acccggagga gaactggggc cagggaaccc lggtcaccgt clcclcag 358 

~210>4 

<211>119 
<212> PRT 
<213> Artificial Sequence 

<220> 

31 



<223> Synthetic 

<400> 4 
Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 15 

-~~~-~-----~--·~fy 20 25 30 
Trp MetAsn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

--,·-~-··-·'·~fyfy ___ _ 
50 55 60 

~--•Thc,O•c----~M•-~ofy 65 70 75 80 

~., .. ,--~~-·,·-~•••fyfy~ 
85 90 95 

-~~~M·-~-~···-~···'•• 100 105 110 
Thr Leu Val Thr Val Ser Ser 

"' 
<210> 5 
<211> 24 
<212> DNA 
<:213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 5 
ggattcacct tlagtacc\a tlgg 

<210>6 
<211>6 
<212> PRT 
<213> Artincial Sequence 

<:220> 
<223> Synthetic 

<400> 6 
Gly Phe Thr Phe Ser Thr TyrTrp 

' ' 
<210> 7 
<211>24 
<212> DNA 
<213> Artinc1al Sequence 

<220> 
<223> Synthetic 

<400> 7 
ataaaccaag atggaagtga gaaa 

<210> 8 
<211>8 
<212> PRT 
<213> Artificial Sequence 



<220> 
<223> Syn the ~c 

<400> B 
lie Asn Gin Asp Gly Ser Giu Lys 

' ' 
<210> 9 
<211> 36 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 9 
gcgagaaaal ggaacaactg gaacccggag gagaac 

<210> 10 
<211>12 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

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

<210> 11 
<211> 337 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 11 
gatattgtga tgaclcaglc tccaclclcc ctgcccglca c=tggaga gccggcclcc 60 
atctcctgca ggtctaglca gagcctcctg calaalaglg galacaactt tttggatlgg 120 
Lacctgcaga agccagggca glctccacaa ctcctgalc\ attlgcg ttc taalcgggcc 180 
tccggggtcc ctgacaggtt caglggcagl ggatcaggca cagattttac aclgaagatc 240 

agaagagtgg aggctgagga lgtlgggatl tatlaclgca tgcaagctct acacactccl 300 
tacacttttg gccaggggac caaggtggag alcaaac 337 

<210> 12 
<211> 112 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 12 
Asp lie Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly 
1 5 10 15 

Glu Pro Ala Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Leu His Asn 
20 25 30 

JS 



-··fy--~-~fy~.-~~···'·-35 40 45 
Pro Gin Leu Leu lie Tyr Leu Arg Ser Asn Arg Ala Ser GlyVal Pro 

50 55 60 

----··-··-·--'·-~~,. 65 70 75 BO 
-~•a••1••••••''•fyfy~M•••• 85 90 95 

~·~Th.~fy-~·-··••Th·~-·'·'·~ 100 105 110 

<210> 13 
<211~ 33 
<212> DNA 
<213"' Artificial Sequence 

<220> 
<223:> Synthetic 

<400::>13 
cagagcclcc lgcataalag lggatacaac ttt 

<210> 14 
<211::> 11 
<212> PRT 
<213:> Artificial sequenc" 

<220> 
<223> Synthetic 

<400> 14 
Gin Ser Leu Leu His Asn Ser Gly Tyr Asn Phe 
1 5 10 

<210> 15 
<211:>9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhetic 

<400> 15 
~gcgtlc\ 

<210> 16 
<211> 3 
<212> PRT 
<213> Arli~cial Sequence 

<220> 
<223> Synthetic 

<400> 16 
Leu Arg Ser 

' 
<210> 17 

' 



• 
<211> 27 
"212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 17 
algcaagclc lacar;aclcc ttac:act 

<210> 18 
<211:>9 
<212> PRT 
<213> Artificial Sequence 

<220:> 
<223> Synthetic 

<400> 18 
Mel Gin Ala Leu His Thr Pro Tyr Thr 

' ' 
<;210> 19 
<211> 376 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 19 

" 

gaggtgcagc tggtggagtc lgggggaggc tlgglccagc ctggggggtc cclgagactc 60 
lcclgtg\ag cclctgga~ cacctttagt agctatlgga tgacctgggt ccgccaggct 120 
ccagggaagg ggctggagtg ggtggccaac ataaaacaag alggaaglga gaaalactat 180 
glggactctg lgaagggccg attcaccgtc lccagagaca acgccaagaa ctcaglglat 240 
ctgcaaatga gcagcctgag agccgaggac acggclgtgl al(actglgc gagagaltgg 300 
aactalggcc ccgattacla c\actaccac ggtttggacg tctggggcca agggaccacg 360 
glcaccglct cctcag 376 

<210> 20 
<211>125 
<212> PRT 
"213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 20 
Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 15 

-~•~···~•••••-n•••••m 20 25 30 
Trp Mel Thr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

•-··~·-••••··~mm•-•• 50 55 60 

~·•-~•Th••••··----~~·•·••m 65 70 75 80 

~···-•·•~•·•-~••mm~ 85 90 95 



Ala Arg Asp TrpAsn TyrGly Pro Asp TyrTyr TyrTyr His Gly Leu 
100 105 110 

Asp Val Trp Gly Gin Gly ThrThrVal ThrVal Ser Ser 
115 120 125 

<210> 21 
<211> 24 
<212~ DNA 
<213> Arti~cial Sequence 

<220> 
<223> Synthetic 

<400> 21 
ggattcaccl ttaglagcla ttgg 

<210> 22 
<211:>8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 22 
Gly Phe Thr Phe Ser SerTyrTrp 

' ; 

<210>23 
<211>24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

«100> 23 
ataaaacaag alggaaglga gaaa 

<210:> 24 
<211> B 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 24 
lie Lys Gin Asp Gly Ser Glu Lys 

' ; 

<210>25 
<211>54 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

4-1 



<400> 25 
gcgagagatl ggaactatgg ccccgatlac tactac\acc acggtttgga cglc 54 

<210> 26 
<2110> 18 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400"' 26 
MMMP~-fyG·~-fyfyfyfyHO-~ 
1 5 10 15 

Asp va1 

<210> 27 
<211>322 
<212:> DNA 
<213> Artificial Sequence 

<220> 
<2230> Synthetic 

<400> 27 
gacctccaga lgacccaglc lccglcclcc ctgtclglat clgtaggaga cagagtcacc 60 
alcacttgcc gggcaagtca gggcatlaga aalgaltlag gclgglltca gcagaaacca 120 
gggaaagccc ctaagcgcct gatctalgcl gcalccagtt tgcaaagtgg gglcccatca 180 
aggtlcagcg gcaglggatc lgggacagaa tlcactctca caalcagcag cclgctgcct 240 
gaagattttg caacttatta clgtclacag cataataclt acccgtacac ttttggccag 300 
gggaccaagc tggagalcaa ac 322 

<210> 28 
<211> 107 
<212> PRT 
<213:> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 28 
Mp~G·~~G'•••••loc~SocW•W• 
1 5 10 15 
MpMW'Th•,•Th•~M•••••'•M--

20 25 30 
Leu Gly Trp Phe Gin Gin Lys Pro Gly Lys Ala Pro Lys Arg Leu lie 

35 40 45 
Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lie Ser Ser Leu Leu Pro 
65 70 75 80 
--·~MThc~cfy~~-~MoThcfy••fy 

85 90 95 
Thr Phe Gly Gin Gly Thr Lys Leu Glu lie Lys 

100 105 

<210:> 29 



<211> 18 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 29 
cag9gcal:la 9aaalga\ 

<210;> 30 
<211:> 6 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthelic 

<400> 30 
Gin Gly lie Arg Asn Asp 

' ' 
<210:> 31 
<211>9 
<212> DNA 
<213> Artificial Sequence 

<220> 
~223> Synthetic 

<400> 31 
gctgcalcc 

<210> 32 
<211> 3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223,. Synthetic 

<400> 32 
Ala Ala Ser 

' 
<210> 33 
<211>27 
<212> DNA 
<213> Art1~cial Sequence 

<220> 
<223> Synthetic 

<400> 33 
ctacagcata alac\laccc gtacact 

<210> J.'1 
<211> 9 
<212> PRT 

9 

" 



<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 34 
Leu Gin His Asn ThrTyr Pro TyrThr 

' ; 

<210> 35 
<211>361 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 35 
caggggcagt tgglggaglc tgggggaggc glggtccagc clgggaggtc cclgagaclc 60 
\cc\glgaag calc!ggaU caglUcaga agllatggca lgcac\gggl ccgccaggct 120 
ccaggcaggg gaclggaglg gatggcag\t attlggtacg atggcaglaa gacataclat 1 80 
acagagtccg tgacgggccg attcaccatc Lccagagaca attccaagaa cacgclatal 240 
ctgcaaatga acagcclgag agccgaggac acggclgttt atlaclglgc gagcggtttl 300 
tcaglgcctg ccacgatcct tgacaaclgg ggccagggaa ccclgglclc cglctcctca 350 
g 361 

<210> 36 
<'.211> 120 
<212> PRT 
<21 3> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 36 

---~·m••••••••WNG••M•~ 
1 5 10 15 

··~·~~-~---···~-·~~-·fy 20 25 30 
Gly Met His Trp Val Arg Gin Ala Pro Gly Arg Gly Leu Glu Trp Met 

35 40 45 

-~···~fy---~Th•fyfyTh••·--50 55 60 

Th•·~-~~·-~~.~·-~-Th·~·fy 65 70 75 80 

~----~~-···-~--fyfy~ 85 90 95 
Ala Ser Gly Phe Ser Val Pro Ala Thr lie 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> Arti~cial Sequence 

<220> 
<223> Synihe\ic 



<:400> 37 
ggattcagtt tcagaagtla tggc 

<:210> 38 
<211> a 
<212> PRT 
<213> ArU~cTal Sequence 

<220> 
<223> Synthetic 

«100> 38 
Gly Phe Ser Phe Arg SerTyr Gly 

' ' 
<210> 39 
<:211>24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 38 
atttgglacg alggcagtaa gaca 

<210> 40 
<211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

«100> 40 
lie Trp Tyr Asp Gly Ser Lys Thr 

' ' 
<210>41 
<211> 39 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 41 
gcgagcggtt tttcaglgcc lgccacgatc cllgacaac 

<210>42 
<211>13 
<212> PRT 
<213> Arti~cial Sequence 

<:220> 
<223> Synthetic 

<400> 42 



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

<210> 43 
<211> 322 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 43 
gacalccaga tgacccag!c lccalcctcc ctgtctgcal ctglaggaga cagagtcacc 60 
alractlgcc gggcaaglca gggcattaga aa\gatllag gctggtllca gcagaaacca 120 
gggaaagccc claaccgcct galclatgga gcalccagtt lggaagglgg ggtcccalca 1 ao 
aggtlragcg gcagtggalc lgggacagat ttcactclca caatcagcag cclgcagcca 240 
gaagaltttg caacttatla ctglclacag ca\aatlclt acccglggac gtlcggccaa 300 
gggaccaagg tggaaalcaa ac 322 

<210>44 
<211> 107 
<212> PRT 
<213> Artir.cial Sequence 

<220> 
<223> Synthetic 

<400> 44 

_,•••••Th••'••••••••~••••w•• 
1 5 10 15 

--Wfu,OTh•~-··•G'••'·~--
20 25 30 

Leu Gly Trp Phe Gin Gin Lys Pro Gly Lys Ala Pro Asn Arg Leu lie 
35 40 45 

Tyr Gly Ala Ser Ser Leu Glu Gly Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

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

~~.~·-Th•fyfy~~··'·"·--fy··~ 
85 90 95 

Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 
100 105 

<210>45 
<211>18 
<212> DNA 
"'213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 45 
cagggcatta gaaatgat 

<210>46 
<211>6 
<212> PRT 
<213> Artificial Sequence 



<220> 
<223> Synthetic 

<400> 46 
Gin Gly lie Arg Asn Asp 

' ' 
<210> 47 
<211> 9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 47 
ggagcalcc 

<210:>46 
<211:>3 
<212> PRT 
<213> Arti~c1al Sequence 

<220> 
<223> Synthetic 

<400> 4B 
GlyAla Ser 

' 
<210> 49 
<211> 27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 49 
ctacagcala atlctlaccc gtggacg 

<210> 50 
<211>9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223:> Synlhe\ic 

<400> 50 
Leu Gin His Asn Ser Tyr Pro Trp Thr 

' ' 
<210> 51 
<211>357 
<212:> DNA 
<213> Artificial Sequence 

' 



<220> 
<223> Synlhelic 

<400> 51 
cagglgcagc lgg\ggag Le lgggggaggc g tagtccagc ctgggagg le cctga;iactc 60 
tcctgtgcag cgtclggatt cacctlcagl agcla\ggca tgcactgggl ccgccaggct 120 
ccaggcaagg ggctggagtg gglggcagtl alatgglalg alggaaataa taaataclal 180 
atagactccg \gaagggccg atlcaccatc tccagagaca attccaagaa cacgctgtat 240 
ctgcaaalga acagcc\gag agccgaggac acggclgtgt attactgtgc gagagaccgt 300 
ggalalaglg gclacgaggg atacttcgat clctggggcc glggcaccci ggtcactglc 360 
tcctcag 367 

~210> 52 
<211> 122 
<212> PRT 
<213> Art1ricial Sequence 

<220> 
<223> Synthetic 

<400> 52 

G'•W'&•~•W•S••••WWG,oNG·-
1 5 10 15 

-~-~-~··•••~·~•~••••m 
20 25 30 

·-,·~w,oo•MN·~··~•G'•~W 
35 40 45 

•••'•~mMo••--~mm'•-•• 
50 55 60 

~--~•Th•''••-Mp--~M•••~fy 
65 70 75 80 

~··---~-MG,•MpThcMWfyfy~ 
85 90 95 

----••fy••m••••fy--~~ 
100 105 110 

Gly Arg Gly Thr Leu Val Thr Val Ser Ser 
115 120 

<210> 53 
<211>24 
<212> DNA 
<213> Artificial Sequence 

<'.220> 
<223> Synlhelic 

<400> 53 
ggattcacct lcagtagcta lggc 

<210> 54 
<211>8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400;> 54 
Gly Phe Thr Phe Ser SerTyr Gly 

' I 41! 



<210> 55 
<211>24 
<212> DNA 
<213> Arti~cial Sequence 

<220> 
<223> Synthetic 

<400> 55 
atatgglalg atggaaalaa laaa 

<210> 56 
<211> 8 
<212> PRT 
<213> Artincial Sequence 

<220> 
<223> Synthetic 

<400> 56 
lie Trp Tyr Asp Gly Asn Asn Lys 

1 ' 

<210> 57 
<211>45 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 57 

" 

gcgagagacc gtggatalag tggctacgag ggatacttcg atctc 45 

<210> 58 
<211> 15 
<212> PRT 
<213> Arti~cial Sequence 

<220> 
<223> Synthetic 

<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> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 59 
gacalcgtga lgacccaglc Lccagaclcc ctggctglgt ctctgggcga gagggccacc 60 
ctcaactgta aglccagcca gagtgtttla tacagctcca acaalaagaa clacltagct 120 



tggtaccagc agaaaccagg acagcclcct aagctgctca tUaclgggc alc\acccgg 1 80 
gaalccgggg lccctgaccg attcagtggc agcgggtclg ggacagaltt cactctcacc 240 
alcagcagcc tgcaggctga agatgtggca gtllattlct gtcagcaata ttatactacl 300 
tggacgltcg gccaagggac caaggtggaa alcaaac 337 

<210> 60 
<211> 112 
<212> PRT 
<213> Artificial Sequence 

<220'> 
<223> Syn\he\ic 

<.400> 60 
•IOW•lli~-•~Mp•c~M•l•~-
15 10 15 
--MThc~Mo~~--~--~fyOoc 

20 25 30 
•M•M•~-fy~M~QcGloGlo~~··~ 

35 40 45 

····~~~•ll•fy~--Th·-·'····· 
50 55 60 

·---~·-···•••Th•--Th·~•Th• 
65 70 75 80 , •••. ~., ••• , ••••• ,fy.~~·,·~ 

85 90 95 
fyfyTucThc~lli-G·~-Thc~WGOIO~ 

100 105 110 

<210>61 
<211> 36 
<212> DNA 
<213"' Artificial Sequence 

<220> 
<223> Synthetic 

<400> 61 
cagaglgttl tatacagctc caacaataag aactac 

<210'>62 
<211>12 
<212> PRT 
<213> Artificial Sequence 

<;220> 
<223> Synthetic 

<400> 62 
Gin Ser Val Leu Tyr Ser Ser Asn Asn Lys Asn Tyr 
1 5 10 

<210>63 
<211> 9 
<212"' DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

SD 



"'100> 63 
tgggcalct 

<210> 64 
<211>3 
"'212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 64 
TrpAla Ser 

' 
<210>65 
<211>24 
"'212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 65 
cagcaatatt atactacttg gacg 

<210>66 
<211> a 
<212> PRT 
<213> Artiric1al Sequence 

<220> 
<223> Synthetic 

<;400> 66 
Gin Gin Tyr Tyr ThrThr Trp Thr 

' ' 
<210> 67 
<211> 385 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<:400> 67 

' 

cagglgcagl tggtggaglc tgggggaggc gtggtccagc ctgggagg\c cctgagactc 60 
tcclgtgcag cc\clgcalc caccttcagt aggcalggca tgcactgggt ccgccaggcl 120 
ccaggcaagg gaclggaglg gglggcaglt atatcatalg a\ggaaalaa laaataclat 1 SO 
gtagactccg tgaagggcq; attcaccalc tccagagaca attccaagaa ca~gctglal 240 
ctgcaaalga atagcctgag aactgacgac acggclg\gt attattgltc gaaagagtta 300 
gtagglalta ctggaaacct ggtctaclac \ac!aclacg gaalggacgt clggggccaa 360 
gggaccacgg lcaccglclc ctcag 385 

<210>68 
<211>128 
<212> PRT 

GI 



<213> Artincial Sequence 

<220> 
<223> Synthetic 

<400> 68 ., .... ~ .. , .....••. ,.,.,.~-~ 
1 5 10 15 

-~~~-·~----··Tu·-···~"· 20 25 30 
Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 •• ,, •• fy-··--~fyfy·-···' 
50 55 60 

~··~·~lli,••·~··-··~-Th•~fy 
65 70 75 80 

~G,•M•--~~Thc--Tuc•Wfyfy~ 
85 90 95 

··~··~·'•'•Tu••·-~-'fyfyfyfy 
100 105 110 

fyG•M••-W,~G·G'•G•llifuWlliW, •• , 
115 120 125 

<210>69 
<211>24 
<212> DNA 
<213> Arl1licial Sequence 

<220> 
<223> Synthetic 

<400> 69 
gcalccaccl tcagtaggca tggc 

<210>70 
<211>8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 70 
Ala Ser Thr Phe Ser Arg His Gly 

' ' 
<210> 71 
<211>24 
<212> DNA 
<213> Artificial Sequence 

<220>-
<223> Syn1hel1c 

<400> 71 
alatcatatg atggaaalaa taaa 

<210> 72 
<211>-8 



<212> PRT 
<213> Artificial Sequence 

<220> 
"223> Synthetic 

<;400> 72 
lie Ser Tyr Asp Gly Asn Asn Lys 

' ' 
<210> 73 
<;211>63 
<212> DNA 
<213:> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 73 
lcgaaagagl laglagg\al tactggaaac ctggtctact aclactacta cggaalggac 60 
glc 63 

<210> 74 
<211> 21 
<212~ PRT 
<213> Artificial Sequence 

<;220> 
<223> Synthetic 

<400>74 

·-~-~---~··-~-fyfyfyfy 1 5 10 15 
T yr Gly Mel Asp Val 

20 

<'.210> 76 
<211>325 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhetic 

<400> 75 
gaaattglgl tgacgcagtc lccaggcacc ctglclltgl clccagggga aagagccacc 60 
c\clcclgca gggccaglca gactattaac agcagctacl taggctggla ccagcagaaa 120 
cctggccagg ctcccagacl ccicalctat ggtgcatcca acagggccac tggcalccca 180 
gacagtttca gtggcaglgg glclgggaca gacttcaclc lcaccatcag cagactggag 240 
cclgaagatt tlgcaglgla ~actgtcaa catta\aaca aclcacctta cactlllggc 300 
caggggacca agctggagatcaaac 325 

<210~ 76 
<211> 108 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 



<400> 76 

~~-~·n•••~-~~-~-~-1 5 10 15 

••·~--~-~-·•m•D•••M••• 
20 25 30 

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

••fy••··-~-~·····~-·-·~-
50 55 60 

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu 
65 70 75 80 
Po~Mp-•Mfyfy~·*fyM•-•••~ 

85 90 95 
TyrThr Phe Gly Gin Gly Thr Lys Leu Glu lie Lys 

100 105 

<210> 77 
<211>21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 77 
cagaclatta acagcagcta c 

<210> 78 
<211>7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 78 
Gin Thr lie Asn Ser Ser Tyr 

' . 
<210> 79 
<211> g 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Syn the lie 

<400> 79 
ggtgcatcc 

<210> BO 
<211> 3 
<212> PRT 
<213> Artiftcial Sequence 

<220> 
<223> Synthetic 



<400> eo 
Gly Ala Ser 

' 
<210> 91 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synltlelic 

<400> 81 
caacatlata acaaclcacc ltacact 

<210> 82 
<211>9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400~ 82 
Gin His Tyr Asn Asn Ser Pro Tyr Thr 

' ' 
<210> 83 
<211> 381 
-<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 83 
cagglgcagc tgcaggagtc gggcccagga ctgglgaagc ctlcacagac cclglccctc 60 
acclgcactg tctctgglgg clccalaagc agtggtggtt actactggag clgga\ccgc 120 
cactacccag ggaagggccl ggaglggatl ggctacglcc a~acaglgg gaacacccac 190 
lacaalacgl ccctcaagag gcgactlacc atalcaalag acacglctaa gagccaallc 240 
lccctggatc tgagctctgt gactgccgcg gacacggccg lgtallactg tgcgagagcc 300 
ccccglggat accattactt lgcctac\gg ggccagggaa ccctgglcac cg\clcclca 360 
g 361 

<210> 94 
<211>120 
-<212> PRT 
<213> Artificial Sequence 

-<220> 
<223> Synthetic 

-<400~ &1 
Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 

Th•~-~-~-~········-··-··· 20 25 30 
Gly TyrTyr Trp SerTrp lie Arg His Tyr Pro Gly Lys Gly Leu Glu 

35 40 45 



~~G.fyW,~fy-•M•lli•OfyMoTh•• 
50 55 60 
~~~~~Th., ••• , •• Th.-~--·~ 
65 10 15 ao 
-~Mp~•••WThcMM-lliMW,fyfy 

65 90 95 

~··~-~~-fy••fy~·-fy~--
100 105 110 

Gly Thr Leu Val Thr Val Ser Ser 
115 120 

<210> 85 
<211> JO 
<212> DNA 
"'213> Ar1Hicia I Sequence 

<220> 
<0223> Synthetic 

<400> 85 
ggtggctcca taagcagtgg tgg~aclac 

<210> 86 
<211> 10 
<212> PRT 
<213> Artificial Sequence 

<220:> 
<223> Synthetic 

«100> 86 
Gly Gly Ser lie Ser Ser Gly Gly Tyr Tyr 
1 5 10 

<210> 87 
<211:> 21 
<212> DNA 
<213> Art1fccial Sequence 

<220> 
<223> Synthetic 

<400> 87 
gtccaltaca gtgggaacac c 

<;210> 88 
<211> 7 
<212> PRT 
<213> Art1ncial Sequence 

<220> 
<223> Synthetic 

<400> 88 
Val His Tyr Ser Gly Asn Thr 

' ' 
<210> 89 

st 



<211>36 
<212> DNA 
<21 3> Artificlal sequence 

<220> 
<223> Synthetic 

<400> 89 
gcgagagccc cccglggala ccatlacttt gcclac 

<210> 90 
-<211> 12 
<212> PRT 
<213> Artificial Sequence 

<220~ 
<223> Synthetic 

<400> 90 
Ala Arg Ala Pro Arg Gly Tyr His Tyr Phe Ala Tyr 
1 5 10 

<210> 91 
<211>325 
<212> DNA 
<213> Artificial Sequence 

c220> 
<223> Synthetic 

«100> 91 
gaaatlgggl tgacgcagtc tccaggcacc clgtctttgt ctccagggga aagagccacc 60 
ctctcctgca gggccagtca gaglatlagc agcagglact tagcclggla ccagcagaaa 120 
cclggccagg ctcccaggct cc\calcltt ggtgcatcca gcagggccac tggcalacca 180 
gacaggttca glggcagtgg gtctgggaca gacttcactc lcaccatcag cagactggag 240 
cctgaagatt Ugcagtgla ttac\gtcag caglatggla gclcaccgct cacttlcggc 300 
ggagggacca agglggagal caaac 325 

<210> 92 
<211> 108 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 92 .,,, .• ~Th••l••N•Th•~·-~···· 1 5 10 15 

··--Th·~·~·~---·,·-,·---20 25 30 
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 

,.,~··-···---~··,···--·~-50 55 60 
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu 
65 70 75 80 
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Ser Ser Pro 

85 90 95 
Leu Thr Phe GIY Gly Gly Thr Lys Val Glu lie Lys 



100 105 

<210> 93 
<211> 21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> S)ll1lhalic 

"'100> 93 
cagagLatla gragcaggLa c 

<210> 94 
<211>7 
<212> PRT 
<213> Artiftcial Sequence 

<220> 
<223> Synthetic 

<400> 94 
Gin Ser lie Ser Ser Arg Tyr 

' ' 
<210> 95 
<211> 9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> S)lnlhelic 

<:<100> 95 
ggtgcatcc 

<210> 96 
<211> 3 
<212> PRT 
<213> Artittcial Sequence 

<220> 
<223> S)lnlhel1c 

"'100> 96 
GlyAla Ser 

' 
<210>97 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhetic 

<400> 97 
ragcaglatg glagclcacc gctcacl 

" 



<210> 99 
<211> 9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 98 
Gin Gin Tyr Gly Ser Ser Pro Leu Thr 

' ' 
<210>99 
<211> 361 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 99 
cagglgcagc tgcaggaglc gggcccagga ctggtgaagc cttcacagac cctglccctc 60 
acctgcaclg lclclggtgg ctccalca9c agtagtggtt actaclggag ttggalccgc 120 
cagcacccag ggaagggcct ggagtggatt gggtacgtcc attacagtgg gaacacccac 180 
lacagcccgt ccclcaagag lcgacltacc alatca9ttg acacglclaa gaaccagltc 240 
lccc\gaagc tgagctctgt gaclgccgcg gacacggccg lgtallactg lgcgagagcc 300 
ccccglggat accattactt l9cctaclgg ggccagggaa ccctgglcac cgtclcclca 360 

g "'" 
<210> 100 
<211> 120 
<212> PRT 
<213> Arttticial Sequence 

<220> 
<223> Synthetic 

<400> 100 
Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 

Th•~-~Th·~·~---·-···--20 25 30 
Gly Tyr Tyr Trp Ser Trp lie Arg Gin His Pro Gly Lys Gly Leu Glu 

35 40 45 

~·G·fy~•~fy•••M•~~fy••~-
50 55 60 

~~-~~•Th•••••••Th•-~MoG••~• 
65 70 75 80 

-~·~~-·-•Th·•--Th·-~•Q•fy 
85 90 95 

~-~-~~-fy~fy••·fy~-~ 
100 105 110 

Gly Thr Leu Val ThrVal Ser Ser 
115 120 

<210> 101 
<211> 30 
<212> DNA 



<:213> Arti~cial Sequence 

<220> 
<223> Synthelic 

<400> 101 
gglggc\cca tcagcagtag lggttaclac 

<210> 102 
<211:> 10 
<212> PRT 
<213> Artincial Sequence 

<220:> 
<223> Synthetic 

<400:> 102 
Gly Gly Ser lie Ser Ser Ser Gly TyrTyr 
1 5 10 

<210> 103 
<211> 21 
<212:> DNA 
<213> Artincial Sequence 

<220> 
<223:> Synlhel1c 

<400> 103 
glccattaca gtgggaacac c 

<210> 104 
<211> 7 
<212> PRT 
<213>Art1ficial Sequence 

<220> 
<223> Synthetic 

<400> 10<! 
Val His Tyr Ser Gly Asn Thr 

' ' 
<210> 105 
<211> 36 
<212> DNA 
<213:> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 105 
gcgagagccc cccglgga\a ccattacm gcctac 

<210> 106 
<211>12 
<212:> PRT 
<213> Artificial Sequence 

60 



<220> 
<223> Synthetic 

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

<210> 107 
<211>325 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 107 
aaaattgtgt lgacgcaglc tccaggcaDC ctgtctttgl ctccagggga gagagccacc 60 
ctc\cc\gca gggccagtca gaglatlagc agcagclact tagcciggta ccagcagaaa 120 
cctggccagg ctcccaggct cc\calcm gglgcatcca gcagggccac tggcalccca 180 
gacaggttca glggcaglgg glctgggcca gactlcactc lcaccattag gagactggag 240 
cctgaagatt tlgcggtgta tlac\gtcag cagtatggta gtlcaccgct cactttcggc 300 
ggagggacca aggtggagat caaac 325 

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

<220> 
<223> Synthetic 

"400> 106 
~, •• ,~Th•••N•Th•~-~-cNG. 
1 5 10 15 

··---~-~----··,·---20 25 30 
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 '•P•G••···---··N--P•O• 50 55 60 
Gly Ser Gly Ser Gly Pro Asp Phe Thr Leu Thr lie Arg Arg Leu Glu 
65 70 75 80 
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Ser Ser Pro 

85 90 95 
Leu Thr Phe Gly Gty Gly Thr Lys Val Glu lie Lys 

100 105 

<210> 109 
<211> 21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 109 
cagaglalla gcagcagcla c 

<210>110 

21 

,, 



<211>7 
<212> PRT 
<213:> Arti~cial Sequence 

-<220:> 
<223> Synthetic 

-<400> 110 
Gin Ser lie Ser Ser SerTyr 

' ' 
<210> 111 
-<211:> 9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"'100:> 111 
ggtgcatcc 

<210>112 
<211> 3 
<212:> PRT 
<213> ArtiFJcial Sequence 

<220> 
<223> Synlhetic 

<400> 112 
GlyAla Ser 

' 
<210> 113 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 113 
cagcagtatg gtag~cacc gctcact 

<210> 114 
<211> 9 
<212> PRT 
<213:> Artificial Sequence 

<220> 
<223> Synlhetic 

<400> 114 
Gin Gin Tyr Gly Ser Ser Pro Leu Thr 

' ' 
<210> 115 



-<211> 358 
<212::> DNA 
-<213"' Artificial Sequence 

<220::> 
-<223> Synthetic 

-<400> 115 
caggttcagl tgglgcagtc lggagclgag glgaagaagc ctggggcclc aglgaagglc 60 
tcctgcaagg cttctggtta cacctttlcc acctatggla tcagctgggt gcgacaggcc 120 
cclggacaag ggctlgaglg gatgggalgg atcagcgc~ acgacaataa cgcggactal 180 
gcacagaact tccaggccag agtcaccalg accacagaca catccacgac cacagcctac 240 
alggagclga ggagcclgag atc\gacgac acggccglgt attaclgtgc gaggtatagc 300 
tggaacmc actggttcga cccctggggc cagggaaccc tgglcaccgl ctcclcag 358 

<210::> 116 
<211>119 
<212> PRT 
<213> Artificjal Sequence 

<220> 
<223> Synlhelic 

<400> 116 
Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 

··-~-···~~--··fyfu••••Th•fy 20 25 30 .. ,.-~.,-., .•..•. , ... ~.-~-
35 ~o 45 

Gly Trp lie Ser Ala Tyr Asp Asn Asn Ala Asp Tyr Ala Gin Asn Phe 
50 55 60 "'"a-wm•Th•Th••Th••Th•Th•Th•Mfy 

65 70 75 80 •• ,,~--~----fuMWfyfy~ 
85 90 95 

--fy···~-·-~~--~~··-· 100 105 110 
Thr Leu Val ThrVal Ser Ser 

'" 
<210::> 117 
<211>24 
<212> DNA 
<213::> Artincial Sequence 

<220> 
<223::> Syn\hetiC 

-<400> 117 
ggltacacct tltccaccla tg9l 

<21.'.l> 118 
<211::> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synt11el1C 

63 



<400> 118 
Gly TyrThr Phe SerThrTyr Gly 

' ' 
<210> 119 
<211> 24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400>119 
alcagcgctt acgacaataa cgcg 

<210> 120 
<211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 120 
lie Ser Ala Tyr Asp Asn Asn Ala 

' ' 
<210> 121 
<211> 36 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 121 
gcgaggtala gclggaactl tcactgg\lc gacccc 

<210> 122 
<211> 12 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 122 
Ala Arg Tyr SerTrp Asn Phe His Trp Phe Asp Pro 
1 5 10 

<210> 123 
<211> 325 
<212> DNA 
<213:> Artificial Sequence 

<220;> 
<223:> Synlhelic 



<400> 123 
gaaattglgt tgacgcagtc !ccaggcacc ctgtctttgt ctccagggga aagagccacc 60 
ctctcclgca gggccaglca gagtgttagc agtacc(ac\ tagcclggta ccagcagcaa 120 
cctggccagg clcccaggct cclcalclal gglgcalcca gcagggccac lggcatccca 180 
gacaggttca glggcagtgg gtctgggaca gacttcactc lcaccalcag cagactggag 240 
cctgaagatt ttgcaglgla ttaclgtcag cagl<!tggta actcaccglg gacgttcggc 300 
caagggacca agglggaaal caaac 325 

<210> 124 
<211> 108 
<212> PRT 
<213> ArtiOcial sequence 

<220> 
<223> Synlhelic 

<400> 124 

"'•'••~m•,•-••••n·~·-~-N• 1 5 10 15 
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Thr 

20 25 30 
Tyr Leu Ala Trp Tyr Gin Gin Gin Pro Gty Gin Ala Pm Arg Leu Leu 

35 40 45 
''•fy••-·•~MThc-~N-~~··• 

50 55 60 

••••••Th•--m~n·~-~~a. 65 10 75 eo N ____ W,fyfy~-G,ofyG·--·· 
85 90 95 

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

<210> 125 
<211>21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<.400> 125 
cagagtgtta gcagtaccta c 

<210> 126 
<211>7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 126 
Gin Ser Val Ser SerThrTyr 

' ' 
<210> 127 
<211> 9 
<212> DNA 
<213> ArtiOcial Sequence 

t Ii 



<220> 
<223> Synthetic 

<400> 127 
ggtgcalcc 

<210> 128 
<211> 3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 12B 
GlyAla Ser 

' 
<210> 129 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhetic 

<400> 129 
cagcaglalg gtaactcacc glggacg 

<210> 130 
<211>9 
<212> PRT 
<213> Arti~cial Sequenctl 

<220> 
<223> Synthetic 

<400> 130 
Gin Gin Tyr Gly Asn Ser Pro Trp Thr 

' ; 

<210> 131 
<211> 358 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 131 

9 

caggttcacc lgglgcaglc lggagctgag gtgaagaagc clggggcctc agtgaagg\c 60 
tcclgcaggg cttctg91la cacctttacc aactalggta tcacctgggl gcgacaggcc 120 

cclggacaag ggcttgagtg gatgggatgg alcagcgctt acagtgglaa cacagactat 180 
gcacagaagl Lccaggccag aalcaccatg accacagaca catccacgac cacagcclac 240 
atggaactga ggagcclgac alclgacgac acggccglgt attaclgtgc gaggtalagc 300 

lggaactttc actggtlcga cccclggggc cagggaaccc lgglcaccgl ctcclcag 358 

<210> 132 



<211> 119 
<212> PRT 
"213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 132 ., .• ,.~., ...... ,~~~-·· 
1 5 10 15 
Ser Val Lys Val Ser Cys Arg Ala Ser Gly TyrThr Phe Thr Asn Tyr 

20 25 30 

••1•-m•-•••••••••~•m•• 
35 40 45 

••m10•Mfy••-Th•MpfyM·~·· 
50 55 50 GloM-10-MOTh•Th•--•Th•--Mfy 

55 70 75 80 

-··~--~Th••--Th•MWlfyfy~ 
85 90 95 

•-fy••m-••H•m••-••m••"'""' 100 105 110 
Thr Leu Val ThrVal Ser Ser 

'" 
<210> 133 
<211:> 24 
<212> DNA 
<213> Artificial Sequence 

<220:> 
<223> Synthetic 

<400> 133 
ggtlacacct ttaccaacta tggt 

<210> 1~ 
<;211:> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 134 
Gly Tyr Thr Phe Thr Asn TyrGiy 

' ' 
<210> 135 
<211:> 24 
<212> DNA 
<213> ArtiFicial Sequence 

<220> 
<223> Synthetic 

<400> 135 
alcagcgctt acagtggtaa caca 

'1 



• 

<210> 136 
<211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 136 
lie Ser Ala Tyr Ser Gty Asn Thr 

' ' 
<210> 137 
<211>36 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 137 
gcgaggtala gc!ggaactt tcaclggtlc gacccc 

<210> 138 
<211>12 
<212> PRT 
<213> Artificial Sequence 

<;220> 
<223> Synthetic 

-<400> 138 
AJa Arg Tyr Ser Trp Asn Phe His Trp Phe Asp Pro 
1 5 10 

<210> 139 
<211>325 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 139 
gaaaltgtgt tgacgcagtc tccaggcacc ctg\ctttgl ctccagggga cagagtcacc 60 
ctclcclgca gggccagtca gaglgttagt agcagclact lagcctggla ccagcagaaa 120 
cclggccagg clcccaggcl cclcatcLal gglgcalcca gcagggccac lggca!ccca 180 
gacaggttca glggcaglgg gtclgggaca gacttcaclc tcaccalcag cagtciggag 240 
cclgaagatt llgcaglgta ttaclgtcag caglgtggtg gclcaccg\g gacgtlcggc 300 
caagggacca gggtggagal caaac 325 

<210> 140 
<211>108 
-<212> PRT 
<213> Artificial Sequence 

-<220> 
<223> Synthetic 



<400> 140 
Glu lie Val Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly 
1 5 10 15 

-~-Th·~-·~~---··----20 25 30 
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 

IOfyG·--··~•Th••l•MMp-~•-
50 55 60 

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Glu 
65 70 75 80 

Ma----~fy~--~·••••M 65 90 95 
Trp Thr Phe Giy Gin Gly Thr Arg Val Glu lie Lys 

100 105 

<2100> 141 
<211>21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 141 
c:agagtgtla glagcagcta c 

<210> 142 
<211>7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400:> 142 
Gin Ser Val Ser Ser Ser Tyr 

' ; 

<210> 143 
<2110> 9 
<212:> DNA 
<213> Artificial Sequence 

<220:> 
<223:> Synthetic 

<400:> 143 
ggtgcalcc 

<210> 144 
<211> 3 
<212> PRT 
<213:> Artificial Sequence 

<2200> 
<223:> Synthetic 

<400> 144 



GlyAla Ser 

' 
<210> 145 
<211:> 27 
<:212~ DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<:400> 145 
cagcagtgtg gtggc\cacc glggacg 

<:210> 146 
<211>9 
<212> PRT 
<213~ Artificial Sequence 

<220> 
<223> Synthetic 

<400> 146 
Gin Gin Cys Gly Gly Ser Pro Trp Thr 

' ' 
<210> 147 
~211>358 

<212> ONA 
<213> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 147 
caggttcaac tggtgcagtc tgggcctgag glgaagaagc ctggggcctc agtgaagglc 60 
gcclycaagg cllctggtta caccttlacc cac\a\ggtl tcacclyggt gcgacaggcc 120 
cc\ggacaag ggcttgaglg galgggatgg atcagcgc\I acagtggtca tacagactat 180 
gcacggaagt tccaggccag agtcaccatg accacagaca catlcacgac cacagcciac 240 
atggaaclga ggagcctgag atclgacgac acggccgttt atlactgtgc gagllatagc 300 
tggaactttc aclggl!cga cccctggggc cagggaaccc tggtcaccgl clcclcag 358 

<210> 148 
<211> 119 
<212> PRT 
<213> Artincial Sequence 

<220> 
<223> Synlhetic 

<400> 148 
Gin Val Gin Leu Val Gin Ser Gly Pro Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 

--,~-,-~~--··fylli-Th•"•fy 
20 25 30 

-~oThc~W~G'•M•m•G'•G•~··~-
35 40 45 

··~,··••fy•••"•Th••fy-~~·· 
50 55 60 

'to 



•·•~•n••••n••-Tu~TuTuTu••fy 
65 70 75 BO 

-··~~·-~~---Th•MWfyfy~ 85 90 95 
M-fy-~-~oHO~·--M~G.GO. 

100 105 110 
Thr Leu Val Thr Val Ser Ser 

"' 
<210> 149 
<211> 24 
<212> DNA 
<213:> Artificial Sequence 

<220> 
<:223> Synthetic 

<400> 149 
ggtlar;acci ttacccacla tggt 

<210> 150 
<:211> 8 
<212> PRT 
<213> Artificial SequenC€ 

<;220~ 

<223> SynlheUc 

<400> 150 
Gly TyrThr Phe Thr His Tyr Gly 

' ' 
<210> 151 
<211>24 
<212> DNA 
<213> Artificial Sequence 

<220> 
"223> Synthetic 

<400> 151 
alcagcgctl acaglgglc:a laca 

-<210> 152 
<211>8 
<212> PRT 
<213> Arti~cial Sequence 

<220> 
<223> Synthetic 

<40Q:> 152 
Ile Ser Ala Tyr Ser Gly His Thr 

' ' 
<210>- 153 
<211>36 
<212> DNA 

" 

" 

71 

' 



~213> Artincial Sequence 

<220> 
<223> Synthetic 

<400> 153 
gcgagtta\a gctggaactt tcactggttc gacccc 

<210> 154 
<211> 12 
<212> PRT 
<213> Artincial Sequence 

<220> 
<223> Synthetic 

<400> 15'1 
Ala Ser Tyr SerTrp Asn Phe His Trp Phe Asp Pro 
1 5 10 

<210> 155 
<211>325 
<:212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 155 
caaattg\gl tgacgcaglc lccaggcacc ctglcttlgt ctccagggga aagagccacc 60 
clclcctgca gggccaglca gagtgttagl accacctacl tagcctggla ccagcagaaa 120 
cctggccegg ctcccaglcl cctcatctat gglacalcca ccagggccac tggcalccca 180 
gacaggtlca glggcagtgg glclgggact gactlcaclc tcaccalcag cagactggag 240 

cclgaagatt tlgcaglgla tlactglcag cagtgtgglg gclcaccglg gacgttcggc 300 
caagggacca aggtgaaaal caaac 325 

<210> 156 
<211>108 
<212> PRT 
<:213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 156 

"'''"•~n·~••••On•~•~•N• 
1 5 10 15 

•M•lli~••~M•••,••••Th•Th• 
20 25 30 

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

'"~•lli•Th•M•n•GO,•N•M~•I•• 
50 55 60 

•••••••n·•-n•~Th•'••M~•• 
65 10 1s eo 

N--~·--~·~~··~~-··-·· es 90 es 
Trp Thr Phe Gly Gin Gly Thr Lys Val Lys lie Lys 

100 105 



<210> 157 
<211>21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 157 
cagagtgtla glaccaccta c 

<210> 158 
<211>7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 158 
Gin Ser Val Ser Thr Thr Tyr 

' ' 
<210> 159 
<211>9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<~00> 159 
ggtacatcc 

<210> 160 
<211>3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<'100> 160 
Gly Thr Ser 

' 
<210> 161 
<;211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthelic 

<400> 161 
cagcaglgtg gtggclcacc gtggacg 

<210> 162 



<:211>9 
<212> PRT 
<213> Art1~cial Sequence 

<220> 
<223> Synthetic 

<400> 162 
Gin Gin Cys Gly Gly Ser Pro Trp Thr 

' ' 
<210> 163 
<211>367 
<:212> DNA 
<213> Artincial Sequence 

-<220> 
<:223> Synthetic 

<400> 163 
caggtgcagt tgg\gcagtc tggggctgag glgaagaagc ctggggccgc tgtgaaggtc 60 
tcctgcaagg ctlclggata cacgtlcacc agUalgata tcaactgggt gcgacaggcc 120 
actggacaag ggcltgagtg galggga\gg ataaacccta acagtgg\aa cacaggclat 1 BO 
gcacagaagt llcagggcag agtcacctlg accaggaaca cctccataag cacagDC!ac 240 
atggaactga gcagcc\gag atctgaggac acggccgttl attaclgtgc gagagaggga 300 
tat\gtggtg g\gatlgcta tgctttlgat alc\ggggcc aagggacaal gglcaccgtc 360 
lctlcag 367 

<2100> 164 
<211> 122 
<212> PRT 
<213> Artincial Sequence 

<2200> 
<223> Synthetic 

-<400> 164 ... , .. ~.-·,·-··-··-~~·-··-1 5 10 15 
Ala Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 

20 25 30 

-·'·-~----=··-··~~~··· 35 40 45 

-~,·-··--•-=••fy••·~·~ 
50 55 60 

G'••-•Thc~Th•-M•lli•'••fuMfy 
65 70 75 80 

-~~·--~-~.~~=-•,fyfy~ 
85 90 95 

Ala Arg Glu Gly Tyr Cys Gly Gly Asp Cys Tyr Ala Phe Asp lie Tip 
100 105 110 

Gty Gin Gly Thr Mel Val Thr Val Ser Ser 
115 120 

<210> 165 
<211>24 
<212> DNA 
<213"' Artificial Sequence 



<220> 
<223> Synthetic 

<400> 165 
ggalacacgt Lcaccagtta lgat 

<210> 166 
<211>8 
<212> PRT 
<213> Artilicial Sequence 

<220> 
<223> Synthetic 

<400> 165 
Gly Tyr Thr Phe Thr SerTyr Asp 

' ' 
<210> 167 
<211>24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

«100> 167 
ataaacccta acagtgglaa caca 

<210> 166 
<211>8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 168 
lie Asn Pro Asn Ser Gly Asn Thr 

' ' 
<210> 169 
<211>45 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 169 
gC\jagagagg gatatlg\gg lgglgatlgc \atgc\Utg a late 

<210> 170 
<211> 15 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

" 



<400> 170 
Ala Arg Glu Gly Tyr Cys Gly Gly Asp Cys Tyr Ala Phe Asp lie 
15 10 15 

<210> 171 
<211>325 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 171 
gaaattgtgt tgacacaalc tccaggcacc ctglctttgl ctccagggga aagagccacc 60 
ctctcctgca gggccaglca gagtgttagc agcagctacl tagcctggla ccagcagaaa 120 
cclggccagg clcccaggct cctca\ctH gglgcatcca gcagggccac tggcatccca 180 
gacaggttca glggcaglgg gtctgggaca gacttcaclc lcaccatcag cagactggag 240 
cc\gaagatt ttgcagtgla ttactglcag cagtatggla gctcaccgcl cactltcggc 300 
ggagggacca agglggagat caaac 325 

<210> 172 
<211> 10B 
<212> PRT 
<213:> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 172 

"'''"W~••••,••N·~~-~·-••• 
1 5 10 15 
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Ser 

20 25 30 
Tyl Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 

'·-··---~MTh•••N·-·~-50 55 60 

••••••••n·•~·~~Th'''••~~a. 
65 70 75 BO 
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Ser Ser Pro 

65 90 95 
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 

100 105 

<210> 173 
<211>21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 173 
cagaglgtla gcagcagcla c 

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



<213> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 174 
Gin Ser Val Ser Ser SerTyr 

' ; 

<210> 175 
<211:>9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 175 
ggtgcatcc 

<210> 176 
<211> 3 
<212> PRT 
<213:> Artificial Sequence 

<220> 
<223~ Synthetic 

<400> 176 
GlyAla Ser 

' 
<210> 177 
<211> 27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 177 
cagcagt~tg gtagctcacc gclcact 

<210> 178 
<211> 9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 178 
Gin Gin Tyr Gly Ser Ser Pro Leu Thr 

' ; 

<210> 179 
<211> 361 
<212> DNA 

9 



• 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 179 
cagctgcagc tgcaggaglc gggcccagga clgglgaagc cttcggagac ccigtccclc 60 
acclgcac!g lclctggtgg ctccatcagc agtagtagtt actaclgggg ctggalccgc 120 
cagcccccag ggaaggggc\ ggaglggatl gggaglalct attataglgg gagcacctac 180 
lacaacccgt ccctcaagag tcgaglcacc atatccglag acacgtccaa gaaccagtlc 240 
lcoctgaagc lgagclc!gt gaccgCC9Ca gacacggclg tgtattactg tgcggcaaac 300 
lgggacgacg ccttcttctl lgactactgg ggccagggaa ccctggtcac cglclcctca 360 

g "' 
<210> 180 
<211>120 
<212> PRT 
-<213:> Artificial Sequence 

<220> 
-<223> Synthetic 

<400:> 180 

-~·-~·-·········~-~~--1 5 10 15 

Th•~-~,-~Tu·•····-···-··-20 25 30 
••fyfy~•m••~m·•·~•~••~•• 

35 40 45 

m•••-••fyfy-•-n•Q•Q·-~-so 55 60 
Leu Lys Ser Arg Val Thr lie Ser Val Asp Thr Ser Lys Asn Gin Phe 
65 70 75 80 

-~~~·-••••n••••m••••mm 
85 90 95 

Cys Ala Ala Asn Trp Asp Asp Ala Phe Phe Phe Asp TyrTrp Gly Gin 
100 105 110 

Gly Thr Leu Val ThrVal Ser Ser 
115 120 

-<210> 181 
-<211>30 
<212:> DNA 
<213:> Artificial Sequence 

<220:> 
<223> Synthetic 

<400> 181 
gg\ggclcca tcagcaglag tagttaclac 

<210> 162 
<211> 10 
<212:> PRT 
<213> Artificial Sequence 

<220:> 
<223> Synthetic 

<4oo,. 1a2 



Gly Gly Ser Ile Ser Ser Ser Ser Tyr Tyr 
1 5 10 

<210> 183 
<211>21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<:400> 183 
atclatlata gtgggagcac c 

<210> 184 
<211>7 
<212> PRT 
<213> Artificial Sequence 

<2200> 
<223> Synthe\ic 

<400> 184 
lie TyrTyr Ser Gly Ser Thr 

' ' 
<210> 185 
<211>36 
<212> DNA 
<:213> Artificial Sequence 

<220> 
<2230> Synthetic 

<400> 185 
gcggcaaact ggga<:gacgc ctlctlcm gaclac 

<210> 186 
<211>12 
c212"' PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 186 
Ala Ala Asn Trp Asp Asp Ala Phe Phe Phe Asp Tyr 
1 5 10 

<210> 187 
<211>322 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 187 



gacatccaga tgaccc.agtc lcctlccacc ctgtctgc::at clgtaggaga cagagtcacc 60 
alcactlgcc gggccaglca gagtaltagt agctggtlgg cctggtatca gcagaaacca 120 
gggaaag= ctaagctcct gatctataag gcglc\agtl tagaaagtgg gglcccatca 1 ao 
aggttc::agcg gcaglggatc tgggacagaa ttcac\ctca ccalcagcag cctgcagcct 240 
ga\gatttlg caacttatta clgcc::aacag lataatagtl attcglacac tlttggccag 300 
gggaccaagc tggagatcaa ac 322 

~210> 188 
<211>107 
~212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 188 

-··-~•lli•···~··•Th•~---·~·-1 5 10 15 

-~•m•D•~~·•••••••m 
20 25 JO 

~•omfyG••·~·-··~-N~~·~·· 
35 40 45 

Tyr Lys Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

-·-·Th···-lli~Th••·--~···~ 65 70 75 80 

--·~•Th•fyfy~-···fy-••fy•fy 85 90 95 
Thr Phe Gly Gin Gly Thr Lys Leu Glu Ile Lys 

100 105 

<210> 189 
<211> 18 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 189 
cagagtatla glagctgg 

<210> 190 
<211> 6 
<212> PRT 
<213> Artincial Sequence 

<220> 
<223> Synthetic 

<400> 190 
Gin Ser lie Ser Ser Trµ 

' . 
<210> 191 
<211> 9 
<212> DNA 
<213> Artificial Sequence 

to 



<220> 
<223> Synthetic 

<400> 191 
aaggcglct 

<210> 192 
<211> 3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400>- 192 
Lys Ala Ser 

' 
<210> 193 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400~ 193 
caacagtata alagllallc 9tacact 

<210> 194 
<211>9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400>- 194 
Gin Gin Tyr Asn Ser Tyr Ser TyrThr 

' ; 

<210> 195 
<211> 352 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 195 
caggtgcagc tgglgcaglc l9gg9ctgag 9lgaagaagc ctgg9gcclc agl9aaggtc 60 
lcclgcaagg cttclggala caccttcacc ggcl~ctata Ucaclgggl acgacaggcc 120 
cctggacaag gcctlgagtg gatgggalgg atcaacccla acagtggtgg cacaaac!at 180 
gcacagaagl tlcagggcag ggtcaccatg accagggaca cgtc:calcac cacagcctac 240 
alggagclga gcaggctgat alctgacgac acggCC\l\gt allaclglgc gagaggaccc 300 
lgggalllct ltgactactg gggccaggga accctgglca ccgtctcctc ag 352 

<210> 196 
<211> 117 

SI 



<212> PRT 
<213> Artificial Sequence 

<220~ 
<223> Synlhe~c 

<400> 196 

&••GI•~••••••·~~~·•• 
1 5 10 15 
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr 

20 25 JO 

fy1•,•m•-•••·•••~•1•m••• 
35 40 45 

•m1•-~~·•••n•-fy••·~-
50 55 60 ••-•lliM•llli--D••••ncnc•fy 

65 70 75 BO 
Met Glu Leu Ser Arg Leu Ile Ser Asp Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

•·-•••·m•~·~••fym••••lli~ 
100 105 110 

Val ThrVal Ser Ser 

'" 
<210> 197 
<211:> 24 
<212> ONA 
<213> Artificial Sequence 

<220> 
<223> Synlhel1c 

<400> 197 
ggalacacct tcaccggcta eta\ 

<210> 196 
<211> 8 
<212> PRT 
<213> Arti~cial Sequence 

<220> 
<223> Synthetic 

<400> 198 
Gly TyrThr Phe Thr GlyTyr Tyr 

' ' 
<210> 199 
<211> 24 
<212> DNA 
<213> Artincial Sequence 

<'.220> 
<223> Synthetic 

<400> 199 
alcaacccta acagtgglgg caca 

<210> 200 

f2 



<211>8 
<212> PRT 
<213> Artfficial Sequence 

<220> 
<223> Synthetic 

<400> 200 
lie Asn Pro Asn Ser Gly Gly Thr 

' ' 
<210>201 
<211>30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"'100> 201 
gcgagaggac cctgggattl ctttgactac 

<210:> 202 
<211> 10 
<212> PRT 
<213:> Artificial Sequence 

<220> 
<223:> Synthetic 

<:400> 202 
Ala Arg Gly Pro Trp Asp Phe Phe Asp Tyr 
1 5 10 

<210:> 203 
<211> 340 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 203 
gacalcgtga tgacccaglc tacagactcc ctggctgtgt clctgggcga gagggccaac 60 
alcaaclgca agtccagcca gagtgtttta lacagctcca acaalaagaa clactlagct 120 
lgglaccagc agaaaccagg acagccicct aagclgclca tttactgggc alctacccgg 1 BO 
gaatccgggg tccctgaccg atlcagtggc agcggglctg ggacagattl caclclcacc 240 
alcagcagcc lgcaggclga agatgtggca gtttatlact gtcagcaala ltatagtact JOO 
ccgtacactt ltggccaggg gaccaagctg gagatcaaac 340 

<210> 204 
<211> 113 
<:212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhetic 

<400> 204 

f3 



-~--ThcGl••·~--~·•~l-~GI 
1 5 10 15 

-~·Th•l·-~~--···--~fy•• 
20 25 30 

•M•-~Mofy~•-~fyGOGO~MG.GO 
35 40 45 

·-~~~·~•·fy~--Th·~----
50 55 60 

~-~~·-··-·-·Th·-·~fu~•Th• 
65 70 75 80 
11••-~Glo•GOMp•a~lfyfy~··• 

BS 90 95 
fyfy•fuPofyTSP~•·••fu~~GOIO 

100 105 110 

<210> 205 
<211>36 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 205 
cagag\gttl talacagc\c caacaa\aag aactac 

<210> 206 
<211>12 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

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

<210> 207 
<211>9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 207 
tgggcalct 

<210> 208 
<211>3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

' 

34 



<400"" 208 
Trp Ala Ser 

' 
<210> 209 
<211> 27 
<212,,. DNA 
<213> Artificial Sequence 

<220> 
"'223> Synthetic 

<400> 209 
cagcaatatl atagtactcc glacact 

<210> 210 
<;211>9 
<212> PRT 
<213> Arti~cial Sequance 

<220> 
<:223> Synlhetic 

<400>210 
Gin Gin Tyr Tyr Ser Thr Pro TyrThr 

' ' 
<210>211 
<211>352 
<212> DNA 
"'213> Arlincial Sequence 

<220> 
"'223> Synthetic 

<400> 211 
cagglgcagc lggtgcagtc tggggclgag gtgaagaagc ctggggcclc aglgaagglc 60 
tcctgcaag9 ctlctggata caccttcacc ggctacta\a tlcactgggt acgacaggcc 120 
cclggacaag gccttgag\g galgggatgg alcaacccla acagtggtgg cacaaaclal 1 SO 
gcacagaagl tlcagggca9 g9tcaccatg accagggaca cglccatcag cacagcctac 240 
alggagclga gcaggcl9ag atc!gacgac acggccgtgt attaclgtgc gagaggaccc 300 
\gggatttcl ttgaclactg gggccaggga accciggtca ccgtclcclc ag 352 

<;210> 212 
<211> 117 
<212> PRT 
"'213> Artincial Sequence 

<2200> 
"'223> Synthetic 

<400> 212 

mo~l·~-··-·····~l~~M--1 5 10 15 
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr 

20 25 30 
fylO•O~W~Glo•M·--~-~MO 

35 40 45 
··~IO_M ___ G·fu-fy••·~-

~5° 



50 55 60 "'""'-WTu-Th•--Th••••Th•••fy 
65 70 75 80 

-a~·--~---MoTu•~'fyfy~ 
85 90 95 

·~•••·m----fym••'·•-~ 100 105 110 
Val Thr Val Sar Ser 

''" 
<210> 213 
<211>24 
<212> DNA 
<213> Arli~cial Sequence 

<220> 
<223> Synthetic 

<400> 213 
ggatacaccl tcaccggcla c\al 

<210> 214 
<211>8 
<212> PRT 
<213> Artificial Sequence 

-<220> 
-<223> Synthetic 

<400> 214 
Gly Tyr Thr Phe Thr Gly TyrTyr 

' " 
<210> 215 
<211>24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 215 
a\caacccla acagtggtgg caca 

<210> 216 
<211>8 
<212> PRT 
<213> Artiricial Sequence 

<220> 
<223> Synthetic 

<400> 216 
lie Asn Pro Asn Ser Gly Gly Thr 

' " 
<210> 217 
<211>30 



<212> DNA 
<213> Artificial Sequance 

<220> 
<223> Synthetic 

<400> 217 
gcgagaggac cctgggatlt clttgactac 

<:210> 218 
<211> 10 
<212> PRT 
<:213> Artificial Sequence 

<220> 
<223> Synthetic 

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

<210> 219 
<211> 340 
<212> DNA 
<:213> Artilicial Sequence 

<220> 
-<223" Synthetic 

<400> 219 

30 

gacatcgtga tgacccaglc lccagactcc clggctgtgl ctctgggcga gagggcracc 60 
atcaactgca agtccagcca gaglgtltla tacagctcca acaalaagaa ctacttagct 120 
lgglaccagc agaaaccagg acagcclccl aagctgctca tttaclgggc alctacccgg 180 
gaatccgggg tccctgaccg attcagtggc agcggglclg ggacagattt cactctcacc 240 
atcagcagcc lgcaggc!ga agatglggca gtltattact g!cagcaala tlatagtact 300 
ccgtacactl ttggccaggg gaccaagctg gagatcaaac 340 

<210> 220 
<211> 113 
<212> PRT 
<213> Artificial Sequence 

<:220> 
<223> Synthetic 

<400> 220 

_,.~,••n••'•••·--~---~·•• 
1 5 10 15 

"'·--Th·'·-~~--·,·--~·fy-20 25 30 

•M•-~Mofy~M~fyG'•·~···· 
35 40 45 

~·-~~~'·fy~--lli-··-··-50 55 60 

P•---····-·-·lli-P~lli~•TO 65 70 75 80 , ••. -~--·,·-~,--fyfy~--
85 90 95 

fyQ••Th•~fyTh•-••'••Th·~~ .• ,,,. 
100 105 110 



<210~ 221 
<211> 36 
<212> DNA 
<213> Artiricial Sequence 

-<220~ 

"223~ Synthetic 

<400> 221 
cagagtgttt tatacagclc caacaalaag aaclac 

-<210> 222 
<211> 12 
"212> PRT 
<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:> Artificial Sequence 

~220> 

<223> Synthetic 

"400> 223 
tgggcatct 

<210:> 224 
<211:> 3 
<212> PRT 
<213> Artificial Sequence 

-<220:> 
"223> Synthetic 

-<400> 224 
Trp Ala Ser 

' 
<210> 225 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 225 

9 



cagcaalatt alaglaclcc glacact 

<210> 226 
<211> 9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

«100> 226 
Gin Gin Tyr Tyr Ser Thr Pro Tyr Thr 

' ' 
<210> 227 
<211> 361 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 227 
caggtgcagt lgcaggagtc gggcccagga ctggtgaagc cttcacagac cclglccc\c 60 
acctgcac(g lclclggtgg clccatcggc aglgglggtl aclactggag clggalccgc 120 
cagcacccag ggaagggcct ggaglggatt ggglacglcc attacaglgg gaacacccac 180 
tacaacccgt ccctcaagag tcgactttcc atalcaalag acacglclaa galccagtlc 240 
tccclgaagc tgagctclgt gactgccgcg gacacggccg tgtattaclg tgcgagagcc 300 
ccccglggal accatlactl tgcctactgg ggccagggaa ccctgglcac cglctcclca 360 
g 361 

<210>228 
<211>120 
<212> PRT 
<213> Arti~cial Sequence 

<220> 
<223> Synthetic 

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

··~-~Tu~Tu~'-····-,···-·· 20 25 30 
••fyfym_m,·~~~~-~·•~•'• 

35 40 45 

m''••fy••'•fy-••-n•••fy-•••• 
50 55 60 

~~-~~··''·-·-Th·-~'""'"'· 
65 70 75 80 
··~~~·-••WTuMM-ThcMWfyfy 

85 90 95 

~-~-·-~-fyHOfyo•Mfy~G.GR 
100 105 110 

Gly Thr Leu Val ThrVal Ser Ser 
115 120 

<210> 229 
<211> 30 



<212> DNA 
<213> Art1nc1al Sequence 

<220> 
<223:> Synthetic 

<400> 229 
gglggclcca tcggcagtgg tggtlac\ac 

<210:> 230 
<;211:> 10 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<;400> 230 
Gly Gly Ser lie Gly Ser Gly Gly TyrTyr 
1 5 10 

<210> 231 
<211> 21 
"'212~ DNA 
<2130> ArtiOcial Sequence 

<220> 
<223:> Synthetic 

<4000> 231 
gtccatlaca gtgggaacac c 

<;210> 232 
<211>7 
<212> PRT 
<213> Artinc1al Sequence 

<;220> 
<2230> Synthetic 

<;400> 232 
Val His Tyr Ser Gly Asn Thr 

' 5 

<;210> 233 
<211> 36 
<212> DNA 
"'213> Artincial Sequence 

<220> 
<223> Synthetic 

<400> 233 
gcgagagccc cccglggala c:callacttt gcclac 

<210>234 
<211> 12 
"'212:> PRT 
<213> Artificial Sequence 

qo 



<220:> 
<223> Synlhelic 

<400:> 234 
Ala Arg Ala Pro Arg GlyTyr His Tyr Phe Ala Tyr 
1 5 10 

<210:> 235 
<211> 325 
<212:> DNA 
<213:> ArUficTal Sequence 

<220:> 
<223:> Synthetic 

<400> 235 
gaaattglgt tgacacaalc locaggcacc clgtctttgl ctccagggga aagagccacc 60 
clctcclgca gggccaglca gaglgtlagc agcagctact tagcclggta ccagcagaaa 120 
cclggccagg ctcccaggct cclcalcttt ggtgcalcca gcagggocac lggcalccca 180 
gacaggtlca gtggcagtgg g\clgggaca gactlcactc tcaccalcag cagactggag 240 
cctgaagatt tlgcaglgta tlactgtcag caglalggla gctcaccgct cactttcggc 300 
ggagggacca agglggagat caaac 325 

<210> 236 
<211> 106 
<212> PRT 
-<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 236 

a'•w~~•••~•Th•~•~·•·~•• 1 5 10 15 
Glu Arg Ala Thr Leu SerCys 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 

'·-··---~MTh••'•P•Mp~~·-50 55 60 
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu 
65 70 75 BO 
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Ser Ser Pro 

as go 95 
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 

100 105 

<210> 237 
<211> 21 
<212> DNA 
<213::.- Artificial Sequence 

<220> 
<223> Synthetic 

<400> 237 
cagaglgtta gcagcagcla c 



<210:> 238 
<211:>7 
~212> PRT 
<21 J:> Artificial Sequence 

<220~ 

<223:> Synthetic 

<400:> 238 
Gin Ser Val Ser Ser Ser Tyr 

' ; 

<210:> 239 
<211:>9 
<212:> DNA 
<213> Artificial Sequence 

<220:> 
<223> Synthetic 

<400:> 239 
ggtgcalcc 

<210> 240 
<211>3 
<212> PRT 
<213> Artificial Sequence 

<;220> 
<223:> Synthetic 

<400> 240 
Gly Ala Ser 

' 
<210> 241 
<;211> 27 
<212:> DNA 
<213> Artificial Sequence 

<220> 
<223:> SynihetE 

<400> 241 
cagcag\alg gtagctcacc gctcact 

<'.210> 242 
<'.211>9 
"'212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 242 
Gin Gin Tyr Gly Ser Ser Pro Leu Thr 

' ; 



<210> 243 
<211::> 361 
<212> DNA 
<213> ArtiFJcial Sequence 

<220> 
<223> Synthetic 

<400> 243 
caggtgcagc tgcaggaglc gggcccagga ctggtgaagc cttcacagac cctglccclc 60 
acclgcactg lclclggtgg ctccalcagc aglgglggtl aclactggag ctggatccgc 120 
caglacccag ggaagggccl ggaglggatt ggtlacgtcc attacaglgg gagcacccac 180 
tacaacccgt ccctcaagag tcgactlacc atatcaatag acacgtclaa gagccagttc 240 
tccclgaagc lgagctclgl gactgccgcg gacacggccg tglatlaclg tgcgagagcc 300 
ccccgtggat accattactt tgcclactgg ggccagggaa ccctggtcac cglctcclca 360 
9 361 

<210>244 
<211::> 120 
<212> PRT 
<213> Artificial SequenC€ 

<220> 
<223> Synlhetic 

<400::> 244 
Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 
Th•~•·~·n·~~••••••••••• 20 25 30 

••fyfy~··~··~•••fy~••~••~a 35 40 45 
Trp lie Gly TyrVal His Tyr Ser Gly Ser Thr His Tyr Asn Pro Ser 

50 55 60 

~~-~~Th••••~-n·•~•••• 65 70 75 80 

··~·~~---~··--Th·-~•fyfy 85 90 95 

~··~-·-~·fy••fy··-fy~--100 105 110 
Gly Thr Leu Val Thr Val Ser Ser 

115 120 

<210> 245 
<211::>30 
<212> DNA 
<213> Artificial Sequence 

<220::> 
<223> Synthetic 

<400::> 245 
ggtggclcca tcagcaglgg 1ggllactac 

<210> 246 
<211> 10 
<212> PRT 
<213> ArtiFJcial SequenC€ 

<220> 

93 



• 

<223> Synthetic 

<400> 245 
Gly Gly Ser lie Ser Ser Gly Gly TyrTyr 
1 5 10 

<210> 247 
<211> 21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400>247 
glccatlaca gtgggagcac c 

<210> 24B 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<-100> 248 
Val His Tyr Ser Gly Ser Thr 

' " 
<210> 249 
<;211> 36 
<212:> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 249 
gcgagagccc cccgtggata ccaltacllt gcctac 

<210> 250 
<211>12 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 250 
Ala Arg Ala Pro Arg Gly Tyr His Tyr Phe Ala Tyr 
1 5 10 

<210> 251 
<211>325 
<212> DNA 
"'213> Artificial Sequence 

<220> 



<223> Synthelic 

<400> 251 
gaaatl.gtgl lgacgcaglc lccaggcacc ctgtctttgl c!Gcagggga aagagccacc 60 
ctctcctgca gggccagtca gagtgttagc agcagglact lagcclggla ccagcagaaa 120 
cctggccagg ctcccaggc\ cctcalc\tt ggtgcatcca gcagggccac !ggc::alacca 1 80 
gac::aggtlca glggcagtgg gtc\gggaca gactlcactc lcaccalcag cagactggag 240 
cctgaagatt ttgcaglgta tlaclglcag caglatggla gclcaccgct caclttcggc 300 
ggagggacca agglggagat caaac 325 

<210> 252 
<211> 108 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 252 

•••,~n•••••N•n·~·-~••N• 
1 5 10 15 

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Arg 
20 25 30 

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

'"~·-··-~MD••'•N-~P·• 
50 55 60 

•••••••D•Mp~onc~•~'·--~·-
65 70 75 80 
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Ser Ser Pro 

85 90 95 
Leu Thr Phe Gly Gly GlyThr Lys Val Glu lie Lys 

100 105 

<210>253 
<211> 21 
<212> DNA 
<213> Artiricial Sequence 

<220> 
<223> Synlhelic 

<400> 253 
cagagtgtla gcagcaggla c 

<210> 254 
<211:> 7 
<212> PRT 
<213> Arliflcial Sequence 

<220> 
<223> Synthetic 

<400> 254 
Gin Ser Val Ser Ser Arg Tyr 

' . 
<210> 255 
<211>9 

15 



<212> DNA 
<213> Artiflcia I Sequence 

<220> 
<223> Synthetic 

<400> 255 
ggtgcalcc 

<210> 256 
<211>3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 256 
GlyAla Ser 

' 
<210> 257 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220:> 
<223> Synthetic 

<400> 257 
cagcagtalg glagctcacc gclcact 

<210> 25B 
<211> g 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> SynlheLic 

<400> 25B 
Gin Gin Tyr Gly Ser Ser Pro Leu Thr 

' ' 
<210> 259 
<211> 355 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 259 
cagglgcagc lgcaggaglc gggcccagga ctgglgaagc cttcacagac cclglccclc 60 

acctgcactg tclctgglgg ctccalcagc aglgglggtt aclactggag clggalccgc 120 
cagcacccag ggaagggcct ggaglggatt ggglacalct altacaglgg gagcacclac 1 eo 
\acaacccgt ccctcaagag \cgaattalc alatcaglag acae<Jlclaa gaaccagttc 240 
lccctgaagc tgagclc\gt gaclgccgcg gacacggccg lgtattaclg tgcgagagaa 300 
ggggclatgg tUUgacta ctggggccag ggaaccclgg tcaccglctc clcag 355 

q/, 



<210> 260 
~211>118 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<.<100> 260 
Gin Val Gin Leu Gin Glu SerGly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 

-~-~Thc~Th•W••··-··--·· 20 25 30 
Gl~fyT•••~'l•A••"·~-·~··••B• 

35 40 45 
Trp lie Gly Tyr lie Tyr Tyr Ser Gly SerThrTyr Tyr Asn Pro Ser 

50 55 60 
Leu Lys Ser Arg lie lie lie Ser Val Asp Thr Ser Lys Asn Gin Phe 
65 70 75 80 

··~~~·--••Th•MM-fu••Wfyfy 
65 90 95 

Cys Ala Arg Glu Gly Ala Mel Val Phe Asp TyrTrp Gly Gin Gly Thr 
100 105 110 

Leu Val Thr Val Ser Ser 

"' 
<210> 261 
<211>30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<.<100> 261 
ggtggctcca tcagcaglgg lgg~actac 

<210> 262 
<211>10 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<.<100> 262 
Gly Gly Ser lie Ser Ser Gly Gly TyrTyr 
1 5 10 

<210> 263 
<;2i1> 21 
<212> DNA 
"'213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 263 



alctatlaca glgggagcac c 

<210> 264 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> SynlhetTc 

<400> 264 
lie Tyr Tyr Ser Gly SerThr 
1 ; 

c210>265 
<211>30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 265 
gcgagagaag gggctatggt tttlgaclac 

<210~ 266 
<211> 10 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 286 
Ala Arg Glu Gly Ala Met Val Phe Asp Tyr 
1 5 10 

<'.210> 267 
<211> 322 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 267 
gacatccagl tgacccagtc \ccalccttc ctglctgcal ctgtaggaga cagagtcacc 60 
atcacltgcl gggccaglca gggcatlagc agllaltlag cctggtatca gcaaaaacca 120 
gggaaagccc ctaaactcct gattlalgct gcatccgctt lgcaaagtgg ggtcccalca 180 
aggtlcagcg gragtggatc lgggacagaa ttcaclctca cca\cagcag ccigcagccl 240 
gaagattllg caactlatla ctg\caacag cttaalagtt acccgtlcac ltttggccag 300 
gggaccaagc tggagalcaa ac 322 

<210>268 
<211>107 
<212> PRT 
<213> Artiricial SequencB 

<220> 

'18 



<223> Synthetic 

<400> 268 
Asp lie Gin Leu Thr Gin Ser Pro Ser Phe Leu Ser Ala Ser Val Gly 
1 5 10 15 

Mp~-~'OTh•~~-······-••fy 
20 25 30 

~··~fy···~·-··~··~~~~,. 
35 40 45 

Tyr Ala Ala Ser Ala Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 
G••Mp~••Th•fyfy~--~--fy~•M 

85 90 95 
Thr Phe Gly Gin Gly Thr Lys Leu Glu lie Lys 

100 105 

<210> 269 
<211>18 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223~ Synthetic 

<400> 269 
cagggcatla gcag~at 

<210> 270 
<211> 6 
<212> PRT 
~213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 270 
Gin Gly Ile Ser Ser Tyr 
1 5 

<210> 271 
<211>9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 271 
gclgcatcc 

<210> 272 
~211>3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 



<:400> 272 
Ala Ala Ser 

' 
<:210> 273 
-<211>27 
<212> DNA 
-<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 273 
caacagctta a\agtlaccc gttcact 

<210> 274 
<211>9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 274 
Gin Gin Leu Asn Ser Tyr Pro Phe Thr 

' ' 
<210> 275 
<211> 355 
<212> DNA 
<213> Artificial Sequence 

<220> 
~223> Synthetic 

<400> 275 
cagglgcagc lgcaggagtc gggcccagga clggtgaagc cttcacagac cctg\ccctc 60 
acctgcactg lclclggtgg clccalcagc ag\ggtggtl actactggag ctggatccgc 120 
cagcacccag ggaagggcct ggaglggatt ggg\acatct attacagtgg gagcacctac 180 
lacaacccgl ccclcaagag lcgaatla\c alalcagtag acacglclaa gaaccagtlc 240 

lccctgaagc lgagc!clgt gaclgccgcg gacacggccg tglattac\g tgcgagagaa 300 
ggggctatgg lltttgacla clggggccag ggaaccctgg tcaccgtctc ctcag 355 

<210> 276 
<211>118 
~212> PRT 
<:213> Artificial Sequence 

<220> 
<:223> Synlhelic 

<400> 276 
Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 

Thr Leu Ser Leu Thr Cys Thr Val SE!r Gly Gly Ser lie Ser Ser Gly 
20 25 30 

G.fyfy~-~,·~G'•~MG·~··~•G'• 
35 40 45 

/DO 



~10.fylOfyfy••••Thcfyfy~o~-
50 55 80 

Leu Lys Ser Arg lie lie lie Ser Val Asp Thr Ser Lys Asn Gin Phe 
65 70 75 80 
Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr 

85 90 95 

~-~·,··-··--~fy~··~•Th• 
100 105 110 

Leu Val Thr Val Ser Ser 

'" 
<210> 277 
<211> 30 
<212> DNA 
<213> ArtiFJcial Sequence 

<:220> 
<223:> Synthetic 

<400> 277 
gglggclcca tcagcagtgg lggttactac 

<210~ 278 
<211> 10 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<;400> 278 
Gly Gly Ser lie Ser SerGly Gly Tyr Tyr 
1 5 10 

<210> 279 
<211> 21 
-<212:> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 279 
alclattaca gtgggagcac c 

<210> 280 
-<211:> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 280 
lie Tyr Tyr Ser Gly Ser Thr 

' ' 
<210> 281 

/DI 



<211> 30 
<212> ONA 
<213> Artincial Sequence 

<220> 
<223> Synthetic 

<400> 281 
gcgagagaag gggclalggt tttlgaclac 

<210> 282 
<211>10 
<212> PRT 
<213> Artincial Sequence 

<220> 
<223> Syn the lie 

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

<210>283 
<211> 322 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<~00> 263 
gacatccagl lgacccagtc tccalcctlc ctgtclgcat clglaggaga cagaglcacc 60 
atcacttgct gggccaglca gggcatlagc agttattlag cctggtatca gcaaaaacca 120 

gggaaagccc claaac\ccl galtlalgcl gcalccgctt lgcaaaglgg gglcccalca 180 
aggtlr;agcg gcagtgga\c lgggacagaa ttcaclclca ccatcagcag cctgcagccl 240 
gaagaltllg caacttatla ctgtcaacag cttaatagtt acccgtlcac tttlggccag 300 
gggaccaagc tggagalcaa ac 322 

<210>284 
<211>107 
<212> PRT 
"'213> Artificial Sequence 

<220> 
<223> Synthelic 

<400> 284 

Mp'·-~---·--··~···--·'• 1 5 10 15 

•~•Th•'•-~m•••••'••••fy 
20 25 30 

~·•mfy••~•··•~-~~~~'" 
35 40 45 

fy••••~m·••••~-~•••••• 
50 55 60 

-·-··-·'•-Th•~•Th•'''·-~-·· 
65 70 75 80 

---••Th•Qcfy~G'••~-•••fy••~• 
85 90 95 

Thr Phe Gly Gin Gly Thr Lys Leu Glu lie Lys 

/02 



100 105 

<210> 285 
<211>18 
<212> DNA 
<213> Artfficial SequenC€ 

<220> 
<223> Synlhelic 

«100> 285 
cagggcatla gcagtlat 

<210> 285 
<211> 6 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 286 
Gin Gly lie Ser Ser Tyr 

1 ' 

<210> 287 
<211> 9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 287 
gctgca\cc 

<210> 288 
<211> 3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 288 
Ala Ala Ser 
1 

<210> 289 
<211>27 
<212> CNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 289 
caacagctta alagtlaccc gltcacl 

' 

/D3 



' 
<210:> 290 
<211>9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 290 
Gin Gin Leu Asn Ser Tyr Pro Phe Thr 

' s 

<210> 291 
<211>355 
<212> DNA 
<213> Artificial Sequence 

<220:> 
<223> Synthelic 

<400> 291 
caggtgcagc tgcaggagtc gggcocagga ctggtgaagc cttcacagac cc!gtccclc 60 
acctgcactg tctctgglgg clocalcagc aglggtggtt aclac\ggac c\ggalccgc 120 
cagcacccag ggaagggccl ggagtggatl ggg\aratct attacaglgg gagcacctac 180 
tacaacccgt ccctcaagag lcgagtlatc atalc:aglag acacgtctaa gaaccag!tc 240 
lccctgaagc tgagctctgl gaclgccgcg gacacggccg tgtatlactg tgcgagagaa JOO 
ggggctalgg tutlgacta clggggccag ggaaccctgg tcaccgtctc ctcag 355 

<210> 292 
<;211> 118 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 292 
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 ThrVal Ser Gly Gly Ser lie Ser Ser Gly 
20 25 30 

••fyfy~n·~,·~~··~-~-~"'' 
35 40 45 

~, •• fy,Ofyfy••••••=fyfy-••~ 
50 55 60 

Leu Lys Ser Arg Val lie lie Ser Val Asp Thr Ser Lys Asn Gin Phe 
65 70 75 80 
,,,~.~~~··~'Th•MM~n·•~'fyfy 

85 90 95 

~-~···•-••W•~M·fy~-·'·•= 
100 105 110 

Leu Val Thr Val Ser Ser 

'" 
<210> 293 
<211> 30 
<212> DNA 
<213> Artificial Sequence 

IO'f-



• 

• 

<220> 
<223> Synthetic 

«100> 293 
ggtggctcca lcagcaglgg lggtlactac 

<210> 294 
<211>10 
<212> PRT 
<213> Arti~cial SequenC€ 

<220> 
<223> Synthetic 

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

<210> 295 
<211>21 
<212> DNA 
<213> Arti~cial Sequence 

<220> 
<223> Synlhelic 

<400> 295 
atc\attaca glgggagcac c 

<210> 295 
<211>7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<2230> Synthetic 

<400> 296 
lie Tyr Tyr Ser Gly Ser Thr 

' ' 
<210> 297 
<211>30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 297 
gcga9agaag gggclalggl lltlgaclac 

<210>298 
<211>10 
<212> PRT 
<213> Artificial Sequence 

<220> 

30 

" 

30 

105 



<223:> Synthetic 

<400:> 298 
Ala Arg Glu Gly Ala Me\ Val Phe Asp Tyr 
1 5 10 

<210> 299 
<211> 322 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 299 
gacatccagt tgacccagtc lccalcct1c clgtclgcal ctgtaggaga cagagtcacc 60 
atcactlgct gggccaglca gggcaltagc agtlatttag cc\ggtatca gcaaaaacca 120 
gggaaagccc claagctccl ga\clatgct gcalccgctl tgcaaagtgg ggtcccalca 1 BO 
aggtlcagcg gcag\ggatc \gggacagaa tlcactclca caalcagcag cclgcagccl 240 
gaagatttlg caacttatta ctglcaacag ctlaatagtl acccgtlcac ltttggccag 300 
gggaccaagc tggaga\caa ac 322 

<210> 300 
<211> 107 
<212> PRT 
<213> Artili:;is I Sequence 

<220> 
<223> Synlhelic 

<400> 300 _, .. ~fu••·~···~~-·--··· 1 5 10 15 

-·-·fu•Th·~~-·--·'···-~ 20 25 30 
Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 

35 40 45 
Tyr Ala Ala Ser Ala Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 BO 

----Th•Q·~~-··~-···~··-65 90 95 
Thr Phe Giy Gin Gly Thr Lys Leu Glu lie Lys 

100 105 

<210> 301 
<:211>18 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 301 
cagggcatla gcagttal 

<:210> 302 
<211> 6 

/06 



<212> PRT 
<213> Artificial Sequence 

<220:> 
<:223> Synlhetic 

<400> 302 
Gin Gly lie Ser Ser Tyr 

' ' 
<210> 303 
<211>9 
<212> DNA 
<213:> Artificial Sequence 

<220> 
<223:> Syntl1elic 

<400> 303 
gctgcalcc 

<210> 304 
<211> 3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 304 
Ala Ala Ser 

' 
<210> 305 
<211>27 
<212> DNA 
<213:> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 305 
caacagctta atagttaccc gttcact 

<210> 306 
<211> g 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhetic 

<400> 306 
Gin Gin Leu Asn SerTyr Pro Phe Tilr 

' ' 
<210> 307 
<211>355 

9 



<212> DNA 
"'213" Artificial Sequence 

<220:> 
<223> Synthetic 

"'100> 307 
caggtgcagc tgcaggagtc gggcccagga ctggtgaagc cttcacagac cctgtccctc 60 
accigcactg tctctggtgg ctccatcagc aglgglggtl aclactggac ctggatccgc 120 
cagtacccag ggaagggccl ggag\ggatt ggglacatct attacagtgg gagcacctac 1 80 
lacaacccgt ccctcaagag tcgagttalc atalcaglag acacgtctaa gaaccagt\c 240 
tccctgaggc lgagclclgt gactgccgcg gacacggccg tglattaclg lgcgagagaa 300 
ggggclalgg ttttlgacla ctggggccag ggaaccclgg tcaccgtctc clcag 355 

<210> 308 
<211> 118 
<212> PRT 
<213> Artificial Sequence 

<220> 
<:223> Synthetic 

"'100> 308 
Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 

Th•~·-~·Th•~Th•••····-··-····· 20 25 30 

••fyfymn•m••~•fyNG•~•~•••• 
35 40 45 

Trp lie Gly Tyr lie Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser 
50 55 60 

Leu Lys Ser Arg Val lie lie Ser Val Asp Thr Ser Lys Asn Gin Phe 
65 70 75 80 

-~~~-···~•ThcMM-Th•M•fyfy 
85 90 95 

~-~···•••-•--fym•••••Th• 100 105 110 
Leu Val ThrVal Ser Ser 

'" 
<210> 309 
<211>30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"'100> 309 
ggtggctcca lcagcagtgg lggllac\ac 

<210> 310 
<211>10 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 310 
ID~ 



Gly Gly Ser lie Ser Ser Gly Gly Tyr Tyr 
1 5 10 

<210> 311 
~211>21 
<212> DNA 
~213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 311 
atctatlaca gtgggagcac c 

<210> 312 
<211:>7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 312 
lie Tyr Tyr Ser Gly SerThr 

' 5 

<210> 313 
<211> 30 
<212> DNA 
<213> Artfficiel Sequence 

<220> 
"'223> Synthetic 

<;400> 313 
gcgagagaag gggctalggl ttttgaclac 

<210> 314 
<;211> 10 
"'212:> PRT 
<213> Art1Flcial Sequence 

<;220:> 
<223> Synlhelic 

<400;> 314 
Ala Arg Glu Gly Ale Mel Val Phe Asp Tyr 
1 5 10 

<210> 315 
-<211>J22 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 315 

10 'i 

' 



gacatccagl lgaoocaglc tccatcctlc ctglclgcal ctgtaggaga cagaglcacc 60 
alcacltgct gggccaglca gggcatlagc agtlatttag cctggtalca gcaaaaacca 120 
gggaaagccc ctaagclcct ga\clatgcl gcatccgctt tgcaaagtgg ggtcccalca 180 
aggtlcagcg gcagtggalc tgggacagaa tlcactctca caatcagcag cclgcagccl 240 
gaagatttlg caacttatla ctglcaacag ctlaatagtt acccgtlcac tttlggccag 300 
gggaccaagc lggagalcaa ac 322 

<210> 316 
<211~ 107 
<212> PRT 
<213> Artificial Sequence 

<220> 
c223> Synlhetic 

<400> 316 

Mp,OQo~~--····-~-·••••'• 
15 10 15 
Asp Arg Val Thr lie Thr Cys Trp Ala Ser Gin Gly Ile Ser SerTyr 

20 25 30 

~-~fyG'""'"~N·~-·-~~~,. 
35 40 45 

fy---··~•S•G.WN•·~-··· 
50 55 60 

-··-•Th•G'•~•Th•~•Th•'•••-~G•N 
65 70 75 80 
Qo-~o-Thcfyfy~--~Mo•c~N~o 

85 90 95 
Thr Phe Gly Gin Gly Thr Lys Leu Glu lie Lys 

100 105 

<210> 317 
<211> 18 
"'212> DNA 
<213:> Artificial Sequence 

<'.220> 
<223> Synlhelic 

<400> 317 
cagggcalta gcagtlat 

<210> 318 
<211:>6 
<212> PRT 
<213> Artir.cial Sequence 

<220> 
<223> Synthetic 

<400> 318 
Gin Gly lie Ser Ser Tyr 

' . 
<210> 319 
<211>-9 
<212> DNA 
<0213> Artincial Sequence 

I iD 



<220~ 

<223> Synthetic 

<400> 319 
gctgcatcc 

<210> 320 
-<211>3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

qoo> 320 
Ala Ala Ser 
1 

<210> 321 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

qoo> 321 
caacagctta atagttaccc gltcaci 

<210> 322 
<211>9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

qoo> s22 
Gin Gin Leu Asn SerTyr Pro Phe Thr 
1 5 

<210> 323 
<211>358 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 323 

' 

caggttcacc lggtgcagtc \ggagc\gag gtgaagaagc ctggggcc\c agtgaaggtc 60 
lcctgcagi;g c~celggtla caccttlacc aactalggta tracclgggt gcgac.aggc:; 120 
cclggacaag ggctlgagtg ga\gggatgg alcagcgcta acag\ggtaa cacagactci 180 
gcacagaagt tccaggccag agtcaccatg accacagaca catccacgac cacagcclac 240 
atggaaclga ggagcclgag alctgacgac acggccgtgl atlattgtgc gae<;jlalagl 300 
lggaacltlc ac\ggtlcga cccc\ggggc cagggaaccc \ggtcaccgt clcclcag 358 

<210>324 
<211>119 

I/ / 



• 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 324 

--~~--------~~···-1 5 10 15 
Ser Val Lys Val Ser Cys Arg Ala Ser Gly Tyr Thr Phe Thr Asn Tyr 

20 25 30 

"''"Tum•~••••••••~·••m-
35 40 45 

••m••••·••-Tu-•••·~~ 
50 55 60 

Gin Ala Arg Val Thr Met Thr Thr Asp Thr Ser Thr Thr Thr Ala Tyr 
65 70 75 BO 

--~~···~~--·-Th•••fyfy~ as go 95 

MTh•fy•m-•M~m•••-Nm•••'·•• 
100 105 110 

Thr Leu Val Thr Val Ser Ser 

'" 
<210> 325 
<211>24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

«100> 325 
ggttacacct ttaccaacla lggt 

"210> 326 
<211:>6 
<212> PRT 
<213> Arli~cial Sequence 

<220> 
<223> Synthetic 

<400> 326 
Gly Tyr Thr Phe Thr Asn Tyr Gly 

' ' 
<210> 327 
<211>24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223:> Synlhetic 

<400> 327 
alcagcgcla acaglgg\aa caca 

<210> 326 

ii 2 



<211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 328 
lie Ser Ala Asn Ser Gly Asn Thr 

' ' 
<'.210> 329 
<211>36 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 329 
gcgacglala gtlggaactt lcactggttc gacccc 

<210> 330 
<211> 12 
<212> PRT 
<213> ArtiFicial Sequence 

<220> 
<223> Synthetic 

<400> 330 
Ala Thr Tyr SerTrp Asn Phe His Trp Phe Asp Pro 
1 5 10 

<210> 331 
<211> 325 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<'100> 331 
gaaattgtgt lgacgcaglc tccaggcact clglcmgt ctccagggga aagagtcacc 60 
clctcctgca gggccaglca gaglgtcagt accaactacl taacclggla ccagcagaaa 120 
cclggccagg clcccaggct cctcatctal gglgcalcca gcagggccac lggcatccca 180 
gacaggltca g\ggcaglgg glclgggaca gacttcattc lcaccalcag aaglclggag 240 
cclgaagatl ttgcag\gta ttactglcag cagtgtggtg gctcaccglg gacgltcggc 300 
caagggacca ggglggaaat caaac 325 

<210> 332 
<211> 106 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 332 

113 



.,., .. ~lli···~··Th·~--~-·-· 1 5 10 15 

G'•~MTh•~-~~----··•lliMo 20 25 30 
Tyr Leu Thr Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 
lie Tyr Gly Ala Ser Ser Arg Ala Thr Gly lie Pro Asp Arg Phe Ser 

50 55 60 

•••••••fu••~,•~Tu''"~-~a 
65 70 75 80 
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Cys Gly Gly Ser Pro 

85 90 95 
Trp Thr Phe Gly Gin Gly Thr Arg Val Glu lie Lys 

100 105 

<210> 333 
<211>21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 333 
cagaglglca gtaccaacta c 

<210> 334 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220:> 
<223> Syn\he\ic 

<400> 334 
Gin Ser Val Ser Tur Asn Tyr 

' ' 
<210>335 
<211>9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 335 
ggtgcatcc 

<210> 336 
<211>3 
<212> PRT 
<213> Artificial Sequence 

<220> 
-<223> Synlhelic 

<400> 336 
Gly Ala Ser 

' 

/ /lf 



' 
<210> 337 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 337 
cagcaglgtg glggc\cacc gtggacg 

<210> 338 
<211> 9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"'400> 338 
Gin Gin Cys Gly Gly Ser Pro Trp Thr 

' ; 

<210> 339 
<211>355 
<212> DNA 
<213> Art1ncial Sequence 

<220> 
<223> Synthetic 

<400> 339 
cagglgcagc lgglggagtc tgggggaggc glgg\ccagc clgggagglc tctgagactc 60 
lcclgtgcag cglclggalt caccltcagl agctatggca lgcactgggt CC\jCcaggcl 120 
ccaggcaagg gac\ggagtg gglggcagtt atatggta!g alggaaglaa laaalatlat 180 
ggagactccg lgaagggccg atlcaccatc tccagagara atlccaagaa cacgclgtat 240 
clgcaaatga acagcctgag agoo;iaggac acggclglal attactgtgc gagagatgga 300 
gtagacggtg cttttgatat Uggggccaa gggacaacgg lcaccgtclc tlcag 355 

<210> 3'10 
<211> 118 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 340 

"'"w"'•~•,••••••••••,•·~-~ 
1 5 10 15 

··~·-~·-~---·-Th··~··•fy 
20 25 30 ., .. ,.~--~··~-~-~··~-35 40 45 •• ,,OTofy•••••-~fyfyGO••••W' 

50 55 60 
Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 

115 



65 70 75 BO 

~----~·~-·'••Th••Wfyfy~ 
65 90 95 

Ala Arg Asp Gly Val Asp Gly Ala Phe Asp lie Trp Gly Gin Gly Thr 
100 105 110 

Thr Val ThrVal Ser Ser 

'" 
<210> 341 
<211~ 24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 341 
ggaltcacct tcaglagcta tggc 

<210> 342 
<211> B 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 342 
Gly Phe Thr Phe Ser Ser Tyr Gly 

' ' 
<210> 343 
<211> 24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 343 
alatgglatg atggaaglaa laaa 

<210> 344 
<211> B 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 344 
lie Trp Tyr Asp Gly Ser Asn Lys 

' ' 
<210> 345 
<211>33 
<212> DNA 
<213> Art1ncial Sequence 

II! 



<220> 
<223> Synthetic 

<400> 345 
gcgagagatg gaglagacgg tgcttttgal att 

<210> 346 
<211>11 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 346 
Ala Arg Asp Gly Val Asp Gly Ala Phe Asp lie 
1 5 10 

<210> 347 
<211>322 
<212> DNA 
<213> Artincial Sequence 

<220> 
<223> Synthetic 

<400> 347 
gccatccaga \gacccagtc \ccalcctcc clglclgcal clg\aggaga cagagtcacc 60 
atcacttgcc gggcaagtca ggacattaga aatgatttag gclgglatca gcagaaacca 120 
gggaaagccc claaactcct gatctalgct gcatccagtt lacaaaglgg gg\cccatca 1 BO 
agg~cagcg graglggatc tggcacagat ttcactctca ccatcagcag aclgcagcct 240 
gaagattttg caacttatta clglcaacaa gatlacaatt aDC!glalac tttlggccag 300 
gggaccaacc tggagalcaa ac 322 

<210> 348 
<211>107 
<212> PRT 
<213> Artificial SequenC€ 

<220> 
<223> Synthetic 

<400> 348 

•'•~•,n••'••••••~••••••• 
1 5 10 15 

Mp~•Th•'•'·~-··-~-,·--Mp 
20 25 30 

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

Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 
••i••~--n.~n.,•--~~N 
65 70 75 80 
G'•-••ancfyfy~B•G'•_fy_fy~~ 

85 90 95 
Thr Phe Gly Gin Gly Thr Asn Leu Glu lie Lys 

100 105 

11( 

_, -. 



<210> 349 
<211> 18 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlheijc 

<400> 349 
caggacatta gaaatgat 

<210> 350 
<211>6 
<212:> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 350 
Gin Asp lie Arg Asn Asp 

' ' 
<210> 351 
<211>9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 351 
gclgcatcc 

<210> 352 
<211:> 3 
<212:> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 352 
Ala Ala Ser 

' 
<210> 353 
<211>27 
<212> DNA 
<213"' Artificial Sequence 

<220> 
<223> Synthetic 

<400> 353 
caacaagatt acaattaccl glatact 

<210> 354 
<211>9 

' 

II 9 



<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 354 
Gin Gin Asp Tyr Asn Tyr Leu Tyr Thr 

' . 
<210> 355 
<211>364 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"'400> 355 
gagglgcagl tggtggaglc ggggggaggc ttggtccagc ctgggggglc cctgagaclc 60 
lcclgtgaag cctctggatt cacclttgat aactatlata tgacctgggt ccgccagact 120 
ccagggaagg ggctggaglg ggtggccaac alaaaggaag alggaaalga tagalactal 180 
glggactctg tgaagggccg ctlcaccalc lccagagaca acgccaagca glcactgltt 240 
clacaaalga acaglctgag agccgaggac acggclgttl attactgtgc gagagaatlt 300 
lggagtggcc c\caclacgg tltggacglc tggggccaag ggaccacggl caccglctcc 360 
Lcag 364 

<210> 356 
<211> 121 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 356 
Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 15 

·-~-~-~G'•••••·~~--Mofy 20 25 30 
Tyr Mel ThrTrp Val Arg Gin Thr Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 
Ala Asn lie Lys Glu Asp Gly Asn Asp Arg TyrTyr Val Asp Ser Val 

50 55 60 

~··-·~,·~·•-Mp--~·'·-~·-65 70 75 80 

~m·--·-~----Th•••Wfyfy~ 65 90 95 
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> Artificial Sequence 

<220> 

111 



<0223> Synthetic 

<400> 357 
ggatle<1ccl ttgalaacta ttat 

<210> 358 
<211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 358 
Gly Phe Thr Phe Asp Asn Tyr Tyr 

' ' 
<210> 359 
<211>24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 359 
ataaaggaag atggaaatga tag a 

<210> 360 
<211>8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhetic 

<400> 360 
lie Lys Glu Asp Gly Asn Asp Arg 

' ' 
<210> 361 
<211> 42 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 361 
gcgagagaat tttggagtgg ccctcac\ac ggtttggacg le 

<210> 382 
<211>14 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

I io 



<400> 362 
Ala Arg Glu Phe Trp Ser Gly Pro His Tyr Gly Leu Asp Val 
1 5 10 

<210> 363 
<211>322 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 363 
gccctccaga tgacccagtc tccatcclcc ctglclgcac ctglaggcga cagag.cacc 60 
atcactlgcc gggcaagtca ggacgtlaga aataatllag gclggtalca gcagaaacca 120 
gggaatgccc ctaaattcct galc\atgct gcalccagtl tacaaagtgg aalcccatca 1 BO 
aggttcagcg gcagtggatc tggclcagal ttcaclc\ca ccalcagcag cctgcagccl 240 
gaagatttlg caacttatta ctglclacaa gatlacaatt accctccgac gtlcggccag 300 
gggaccaagg tggaaatcaa gc 322 

<210> 364 
<211>107 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<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 lie Thr CysArg Ala Ser Gin Asp Val Arg Asn Asn 
20 25 30 

~···~fyaGo~····--N~-~''" 
35 40 45 

fyMM•-~G,, •• ,.N·-·~···· 
50 55 60 

Ser Gly Ser Gly Ser Asp Phe Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 BO 
•Mp~oM~fyfy~~--fy-fyNN 

85 90 95 
Thr Phe Gty Gin Gly Thr Lys Val Glu lie Lys 

100 105 

<210> 365 
<211>18 
<212> DNA 
<213> Art1f1cial Sequence 

<220> 
<223> Synlhelic 

<400> 365 
caggacglta gaaalaal 

<210> 366 
<211:> 6 
<212> PRT 
<213:> Artinc1al Sequence 

121 



<220> 
<223> Syntlletic 

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

<210:> 367 
<211:> 9 
<212> DNA 
"'213> Artificial Sequence 

<220> 
<223> Synthetic 

<400:> 367 
gctgcatcc 

<210>368 
<211> 3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<2230> Synthetic 

<400:> 368 
Ala Ala Ser 
1 

<210:> 369 
<211>27 
<212"' DNA 
<213:> Artificial Sequence 

<220:> 
<223> Synthetic 

<400:> 369 
ctecaagatt acaattaccc \ccgacg 

<210> 370 
<211:>9 
<212> PRT 
<213"' Artificial Sequence 

<220:> 
<223> Synthetic 

<400:> 370 
Leu Gin Asp Tyr Asn Tyr Pro Pro Tllr 
1 , 

<210> 371 
<211> 370 
<212> DNA 
<213> Artificial Sequence 



<220> 
<223> Synthetic 

<400> 371 
caggtgcagc tggtggagtc tgggggaggc gtggtccsgc ctgggaggtc cctgagactc 60 
lcclgtgcag cgtctggatt caccttcagt agttalggca tgcactgggl ccgccaggct 120 
ccaggcaagg ggctggagtg gglggcagtt llatggtalg atggaagtaa laaaaactat 180 
gtagactccg tgaagggccg attcaccatc tcaagagaca atlccsagaa cacgctgtal 240 
clgcaaalga acagcclgag agccgaggac acggctgtgt attactglgc gagagatcac 300 
gatttlagga gtggtlatga ggggtggtlc gacccc:tggg gccagggaac ctlggtcacc 360 
gtctcclcag 370 

c210> 372 
<211> 123 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 372 

••l·~---······---N-~ 1 5 10 15 

-~-~·-~·-····~·fu•••••fy 20 25 30 
Gty Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 
Ala Val Leu Trp Tyr Asp Gly Ser Asn Lys Asn Tyr Val Asp Ser Val 

50 55 60 
~-~~ofu1••----~-nc~fy 
65 70 75 BO 
~•••·•·~-••'••m•••fyfy~ 65 90 95 
-~-·'·-~·-••Glfy•G•~P-MpN 100 105 110 
Trp Gly Gin Gly Thr Leu Val ThrVal Ser Ser 

115 120 

<210> 373 
<211>24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhetic 

<400> 373 
ggatlcacct !cagtagtta tggc 

<210> 374 
<211>8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhetic 

<400> 374 
Gly Phe Thr Phe Ser Ser Tyr Gly 

123 

' 



' 
<210> 375 
<211> 24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"400> 375 
ttatgglalg atggaagtaa Laaa 

<210> 376 
<211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

«100> 376 
Leu Trp Tyr Asp Gly Ser Asn Lys 

' " 
<210> 377 
<211> 48 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 377 
gcgagagatc acgatttlag gaglggttat gagggglgg\ lcgacccc 48 

<210> 378 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<:220> 
<223> Synthetic 

<400> 378 

··-•*•---·fy·-~~oMpN 1 5 10 15 

<210>379 
<211>322 
<212> DNA 
<213> Artificial s .. quence 

<220> 
<223> Synthetic 

"400> 379 
gaaatlglg\ tgacacagtc lccagccacc ctglctttgl ctccagggga aagagccacc 60 

f 14-



ctc(cclge<i gggccagtca gagtgttcgc agctacttag ccigglacca acagaaacct 120 
ggccaggctc ccaggctccl catclalgal gcalccaac:a gggccaclgg e<itcccagcc 180 
aggttcagtg gcaglgggtc lgggac:agac ttcactclca ccalcagcag cctEgagcci 240 
gaagattttg cagtttatta clgtcagc:ac cglagcaact ggcclcccac tttcggcgga 300 
gggaccgagg tggaggtcag ac 322 

<;210> 380 
<211> 107 
"'212> PRT 
<213> Artificial sequence 

<220> 
"'223> Synthetic 

<4000> 380 
Gl•lle•~•Th••-NMThc~-~•-N• 
15 10 15 
Gl•-••Th•~·-~-M-Gl•----fy 

20 25 30 
Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lie 

35 40 45 
fyMpM-M•-·-·•l•NM---·· 

50 55 60 
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Glu Pro 
65 70 75 BO 
Gl•Mp~eM•fyfy~-~Ng--npNN 

85 90 95 
Thr Phe Gly Gly Gly Thr Glu Val Glu Val Arg 

100 105 

-<2100> 381 
<;211>18 
<212> DNA 
<213> Artificial Sequence 

<;220> 
<223> Synlhe~c 

-<400> 381 
cagaglgllc gcagclac 

-<2100> 382 
<211> 6 
<212> PRT 
<213"' Artificial Sequence 

<220> 
<2230> Synthetic 

<400> 382 
Gin Ser Val Arg Ser Tyr 

' ' 
<210> 383 
<211>9 
<212> DNA 
<213> ArtiFJcjal Sequence 

<220> 



<223> Synthetic 

<400> 363 
gatgcalcc 

<210> 38'1 
<211> 3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 384 
Asp Ala Ser 

' 
<210> 365 
<211> 27 
<212> DNA 
<213> Artificial Sequence 

<'.220> 
<223> Synthelic 

<400> 385 
cagcaccgla gcaaclggcc tcccact 

<2100> 366 
<211:> 9 
<212> PRT 
<213> Artir.cial Sequence 

<220> 
<223> Synthetic 

<400> 386 
Gin His Arg Ser Asn Trp Pro Pro Thr 

' ' 
<210> 387 
<211>16 
<212> DNA 
<213> Artilic1al Sequence 

<220> 
<2230> Synthetic 

<400> 367 
laccggc!cc cgalgg 

<210> 366 
<211> 19 
<212,. DNA 
<213> Artificial Sequence 

-<220> 
<223> Synthetic 

' 

llb 



<400> 388 
ggcggctaag gtgtttgga 19 

<210> 369 
<211>22 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 3B9 
tlgggaa\ga ggaaagcaaa ct " 
<210> 390 
<211> 16 
<:212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 390 
ctgaagtacc ggaggaga 19 

<210~ 391 
<211> 20 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 391 
alcacgctgg tggtcctctl '° 
<210> 392 
<211:>16 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhel1c 

<400:> 392 
gctgcggcga glgc\l 19 

<:210> 393 
<211>23 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Syniheli~ 

<400> 393 
tggcaaatgc tggacccaac aca " 
<210> 394 
<211>19 
<212> DNA 

121 



"213~ Artificial Sequence 

<;220> 
<223> Synthetic 

<400> 394 
gggtcctggc atcttgtcc 

<210>- 395 
<211>22 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 395 
gcegatgaaa aaclgggaac ca 

<210> 396 
<211> 372 
<212> DNA 
<213> Artificial Sequence 

<220> 
"223> Synthetic 

<400> 396 
caggtgcagc tggtgcagtc agglccagga clggtgaagc cctcgcagaa cctctcaclc 60 
acclglgcca lctccggaga caglglclcl aglgalaglg ctgcttggaa ctggalcagg 120 
caglccccat cgagaggcc\ lgagtggctg ggaaggacat actacaggtc caagtggtat 180 
aatgattatg cagtatclgt gaaaagtcga ataaccttca acccagalac alccaagaac 240 
cacalclccc tgcagctgaa ctctgtgact cccgaggaca cggctatcla ttactglgca 300 
agagaggggg alaattggaa ttacggctgg ctcgacccct ggggccaggg aaccacggtc 360 
accgtc\ccl ca 372 

<210> 397 
<211> 124 
<212> PRT 
<213~ Artificial Sequence 

<220> 
"223> Synthetic 

<400> 397 

., .•.. ~---·······~·~,~~--1 5 10 15 

-~-~···~·,·····------20 25 30 

---~-~,·~··-··--··~·'· 35 40 45 
Trp Leu Gly Arg Thr TyrTyr Arg Ser Lys Trp Tyr Asn Asp Tyr Ala 

50 55 60 
---~-~~Thc-Mo~MpTu-~Mo 
65 70 75 BO 

~'···~-~--~,··~·,·-Th••'• 85 90 95 
fyfy~--~--Mo~Mofy·~~-

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

115 120 



<210> 398 
<211>30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 396 
9gagac:a9tg tctctagtga tagtgclgct 

<210~ 399 
<211> 10 
<212> PRT 
<213> Artiricial Sequence 

<220> 
<223> Synthetic 

<400> 399 
Gly Asp Ser Val Ser Ser Asp Ser Ala Ala 
1 5 10 

<210> 400 
<211:> 27 
<212> DNA 
<213> ArtiFJcial Sequence 

<220:> 
<223> Synthetic 

<400> 400 
acatactaca gglccaagtg gtataal 

<210> 401 
<211:> 9 
<212> PRT 
<213:> Artificial Sequence 

<220> 
<223> Synlhelic 

<400:> 401 
ThrTyr Tyr Arg Ser Lys Trp Tyr Asn 

' ' 
-<210> 402 
<211:> 42 
<212> DNA 
<213> Artiiicial Sequence 

<220> 
-<223> Synlhelic 

<400> 402 
gcaagagagg gggataattg gaattacggc tggctcgacc cc 



<210> 403 
<211:> 14 
<212> PRT 
<:213> Artificial Sequence 

<220> 
<223> Synlhelic 

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

<210:> 404 
<211> 336 
<212> DNA 
<213:> Artificial Sequence 

<220> 
<223> Synthetic 

~00> 404 
gacatccagt tgacccaglc Lccactctcc ctgcccgtca cccclggaga gccggcclcc 60 
atclcclgca ggtclaglca gagcclcctt cttagtaatg gatacaacta tttggattgg 120 
lacctgcaga agccagggca glclccacaa clcctgatct attlggtl:tc lagtcgggcc 180 
\ccggggtcc clgacaggtt cagtggcagt ggalccggca cagattttac aclgaaaalc 240 
agcaga;i lgg aggctg agg a tttlgg aatt taltattgta tgcaagctcl acaaact:cg 300 
tacacltttg gccgggggac caagglggaa atcaaa 336 

<210>405 
<211> 112 
<:212> PRT 
<213:> Artificial Sequence 

<220> 
<223> Synlhel1c 

<400> 405 
Asp lie Gin Leu Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly 
1 5 10 15 

Gl•M--ll•-~~·•••Gl•-~~~·-
20 25 30 

--fyMofy~-mfy~G•~·••Gl•-
35 40 45 

M-~~llofy~·-···~··-··~l•rn 
50 55 60 

-~~···········••Th·---~·~'· 65 70 75 80 
--~IGl••·~-~.G.IOfyfy~Momo• 

85 90 95 

~-Th··-~·Th·-··-··'·~-~,·~ 100 105 110 

<210>406 
<211>33 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

130 



<400> 406 
cagagc:ctcc ttctlagtaa lggatacaac tat 

<210> 407 
<211> 11 
<212> PRT 
<213> Artfficial Sequence 

<220> 
<223> Synthetic 

<400> 407 
Gin Ser Leu Leu Leu Ser Asn Gly Tyr Asn Tyr 
1 5 10 

<210> 408 
<211> 9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 408 
tlggmct 

<210> 409 
<211> 3 
"'212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 409 
Leu Val Ser 

' 
<;210> 410 
<211> 27 
"'212> DNA 
"'213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400>410 
algcaagclc tacaaactcc glacact 

<210> 411 
<2'11> 9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Syn!he!ic 

<400>411 

/3/ 



Mel Gin Ala Leu Gin Thr Pro TyrThr 

' ' 
<210>412 
<211>360 
<212> DNA 
"213> Artificial Sequence 

<220> 
<223~ Synthetic 

<400> 412 
caggtgcagc tgcaggagtc gggcccagga ctgglgaagc ctlcacagac cclglccctc 60 
acctgcactg lctctggtgg clccgtcagc agtgglaatt actactggag ctggglccgc 120 
caacacccag ggaagggccl ggaglggltt ggttacatca aaaacagtgg gggcacctac 1 BO 
lacaacccgt ccctcaagag lcgaattacc atatcagtag acacglctaa gaaccacttc 240 
lccctgaggc tgagctctat gacggccgcg gacacggccg tgtattactg lgcgagagcl 300 
ggttcgggga glcactactt lgactactgg ggccagggaa ccclggtcac cglctcc\ca 360 

<210> 413 
<211> 120 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<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 
20 25 30 

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

~~••fy'·~---·llifyfy-N•c 
50 55 60 

~~-~'"m'"'''~'~m-~M•H•-
65 70 75 80 
Ser Leu Arg Leu Ser Ser Mel Thr Ala Ala Asp Thr Ala Val TyrTyr 

85 90 95 
Cys Ala Arg Ala Gly Ser Gly Ser His Tyr Phe Asp TyrTrp Gly Gin 

100 105 110 
Gly Thr Leu Val ThrVal Ser Ser 

115 120 

<210> 414 
<211>30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<;400>414 
ggtggclccg tcagcaglgg taaltaclac 

<210>415 
<211>10 

/32 



<212> PRT 
<213:> Artificial SequenC€ 

<220> 
<223:> Synthetic 

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

<210>416 
<211:>21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

qQQ:>416 
atcaaaaaca gtgggggcac c 

<210>417 
<211>7 
<212> PRT 
<21 J:> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 417 
lie Lys Asn Ser Gly Gly Thr 

' ' 
<210> 418 
<;211:> 36 
<212> DNA 
<213> Artfficial Sequence 

<220> 
<223> Synthetic 

<;400> 418 
gcgagagclg gttcggggag lcactacttt gaclac 

<210> 419 
<211> 12 
<212> PRT 
"'213> Artiflcial Sequence 

<220> 
<223> Synthetic 

qoo>419 
Ala Arg Ala Gly Ser Gly Ser His Tyr Phe Asp Tyr 
1 5 10 

<210>420 
<211> 324 

" 

133 



<212:> DNA 
<213> Artiffcia I Sequence 

<220> 
<223> Synthetic 

<400:> 420 
gacalccagt tgacccaglc tccaggcacc ctgtctltgt clccagggga aagagccacc 60 
clctcclgca gggccaglca gagtgttagc agcaactact lagcctggla ccagcagaaa 120 
cclggccagg clcccaggct cctcalctat ggtgcalcca gcagggccac tggcatccca 1 BO 

gacaggttca glggcagtgg glc\gggaca gacllcactc tcaccatcag cagactggag 240 
cclgaagatt glgcaglgta ttactglcag caglacggtt actcaccgal caccttcggc 300 
caagggacca agctggagal caaa 324 

<210:>421 
<211:> 10B 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400:> 421 

M•'""'•~•Th•~-~-n·~-~••••••• 
1 5 10 15 

G'•MMTh•~·•~M··-~----M• 
20 25 30 

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

'"fy•••••-M•~•'"'•~M•~-
50 55 60 

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu 
BS 70 75 80 
Pro Glu Asp Cys Ala Val Tyr Tyr Cys Gin Gin Tyr GlyTyr Ser Pro 

85 90 95 
lie Thr Phe Gly Gin Gly Thr Lys Leu Glu lie Lys 

100 105 

<210:> 422 
<211> 21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 422 
cagagtglta gcagcaacla c 

<210>423 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 423 
Gin Ser Val Ser Ser Asn Tyr 

' ' 
! 3'f 



<210> 424 
~211> 9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 424 
ggtgcalcc 

<210> 425 
<211> 3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 425 
GlyAla Ser 

' 
<210> 426 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 426 
cagcagtacg gtlactcacc gatcacc 

<210>427 
<211>9 
<212> PRT 
<213> Art1Flcial Sequence 

<220> 
<223> Synthetic 

"400> 427 
Gin Gin Tyr Gly Tyr Ser Pro lie Thr ' ; 

<210> 428 
<211> 369 
<212> DNA 
<213> Art~icial Sequence 

<220> 
<223> Synlhetic 

<400> 428 

' 

gaggtgcagc tggtgcaglc lgggggaggc glgglccagc ctgggaggtc cclgagac\c 60 
tcctgtgcag cgtclgga\l cacc~cagt agttalggca lgcaclgggl ccgccaggcl 120 



ccaggcaagg ggctggagtg gglgtcattt tlatggtatg atggaactaa laaaaaclat 180 
gtagagtccg lgaagggccg atlcaccatc lr;aagagaca attccaagaa lalgclgtal 24 O 
clggaaatga acagcctgag egocgaggac acggclgtgl atlactglgc gagagatcac 300 
gatttlagga gtggttalga ggggtggtlc gacccc\ggg gccagggaac cctgglcacc 360 
glctcc\ca 369 

<2100> 429 
<211:> 123 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 429 

-~'B•~---···-~'W•N•-1 5 10 15 

-~-~-~----~·Th·-··••fy 20 25 30 

·-··~--·,·-····~-~··~~' 35 40 45 

··-~~fy-G.TuMo~-fyWGO•W 
50 55 60 

~-~-Th·,···~---·~··-~fy 65 70 75 80 

~·--M·-~~---TuMWfyfy~ 85 90 95 

---~-·-~····fy···~--·· 100 105 110 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

115 120 

<210:> 430 
<211:>24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400:> 430 
ggallcaccl tcagtagtta tggc 

<210> 431 
<211:> 8 
<212:> PRT 
<213,. Arti~cial Sequence 

<220:> 
<223> Synthetic 

<400:> 431 
Gly Phe Thr Phe Ser Ser Tyr Gly 

' , 
<210> 432 
<211:>24 
<212:> DNA 
<213> Artificial Sequence 

!31 



<220> 
<223> Synthetic 

<400> 432 
tlalggla\g a\ggaactaa taaa 

<210> 433 
<211>8 
<212:> PRT 
<213> Artfficial Sequence 

<220> 
<223> Synthetic 

<400:> 433 
Leu Trp Tyr Asp Gly Thr Asn Lys 

1 ' 

<210> 434 
<211:>4B 
<212> DNA 
<213> Artificial Sequence 

<220:> 
<223> Synlhelic 

<;400> 434 

24 

gcgagagalc acgatlUag gaglggttat gaggggtggt tcgacccc 48 

<210> 435 
<;211:> 16 
<212> PRT 
<213> Artificial Sequence 

<;220> 
<223> Synthetic 

"'100:> 435 

-~-,·-·~~--fy--~~·-·· 1 5 10 15 

<210>436 
<211> 321 
"'212:> DNA 
<213> Artificial Sequence 

<220:> 
<223> Synthetic 

<;400> 436 
gaaalagtga Lgacacagtc \ccagccacc ctglclltgl clccagggga aagagccacc 60 
ctctcclgca gggccagtca gaglgttagc agclacttag cctggtacca acagaaacct 120 
ggccaggctc ccaggctcct catclalgal gcalccaaca gggccaclgg ca\cccagcc 1 80 
aggttcaglg gcaglggglc tgggacagac ttcaclctca DCatcagcag cclagagccl 240 
gaagalmg cagtltatta ctgtcaacac cglagcaact ggcclcccac ltlc:ggc:gga 300 
gggaccaagg tggaaalcaa a 321 

<210> 437 

' 



<211> 107 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 437 

•1••••-•l••~a-~.-~-·~• 
1 5 10 15 

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr 
20 25 30 

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

fy---~·-••Th••I••••·-·~··· 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro 
65 70 75 80 
Gl•-~••oWfyfy~GI•••---~·-~ 

85 90 95 
Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 

100 105 

<210>430 
<211>10 
<212> ONA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 430 
cagaglg~a gcagclac 

<210> 439 
<211> 6 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 439 
Gin Ser Val Ser Ser Tyr 

' ' 
<210> 440 
<211> 9 
<212> DNA 
<213> Artiricial Sequence 

<220> 
<223> Synthetic 

<400> 440 
gatgcalcc 

-<210>441 
<:211>3 



<:212~ PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 441 
Asp Ala Ser 

' 
<210> 442 
<211>27 
~212> DNA 
<213> Artificial Sequence 

<:220> 
<223> Synthetic 

<400> 442 
caacaccgta gcaaclggcc tcccact 

<210>443 
~211>9 
<:212> PRT 
<213> Art1ftcTal Sequence 

<220> 
<223> Synlhetic 

<400> 443 
Gin His Arg Ser Asn Trp Pro Pro Thr 

' ' 
<210> 444 
<211> 366 
~212> DNA 
<:213> Artificial Sequence 

<220> 
<:223> Synthetic 

<400> 444 
cagglacagc lgcagcaglc gggtccagga clgclgaaac cttcacagac cclglccctc 60 
acctgclclg tctctgglgg clccalcagc agtgglaatt aclaclggac ctggalccgc 120 
cagcacccag ggaagggccl ggaglggatt ggg\acalca agaacaglgg aagcgcclac 180 
lacaatccgl ccclcaagag lcgacttacc alglcaalag acacgtclca gaaccacttc 240 
tccllgallt tgacttctgl gaclgccgcg gacacggccl talatlactg lgcgagagal 300 
gaaaa\atag cagttcglca !gctttlgal atclggggcc aagggacalc gglcaccglc 360 
lcctca 366 

<210> 445 
-<211> 122 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> SynthBtic 

""100> 445 



GOW'G'•~--~·······~~~N-• 1 5 10 15 

Th•~-~Th·~--,·····-,·--· 20 25 30 

-fyfy~Thc~,·~·'''"N·~··~·· 35 40 45 
Trp lie Gly Tyr lie Lys Asn Sar Gly Ser Ala Tyr Tyr Asn Pro Ser 

50 55 60 

~~-~~Th·--·-fu••·····~ 65 70 75 80 

-~,•~fu•••'Th•••a•fu~~fyfy 
85 90 95 

Cys Ala Arg Asp Glu Asn lie Ala Val Arg His Ala Phe Asp lie Trp 

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

115 120 

-<210> 446 
<211> 30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 446 
gglggctcca lcagcagtgg laatlaclac 

<210>447 
<'.211>10 
<212> PRT 
<213>Artificial Sequence 

<220> 
<223> Synthetic 

<400> 447 
Gly Gly Ser lie Ser Ser Gly Asn TyrTyr 
1 5 10 

<210> 448 
<211>21 
<Z12> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"400> 448 
atcaagaaca gtggaagcgc c 

<210> 449 
<211>7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<2230> Synthetic 

!'ID 



<400> 449 
lie Lys Asn Ser Gly Ser Ala 

' ' 
<210> 450 
<211>42 
<212> DNA 
<213> Artnicial sequence 

<220> 
<223> Synthetic 

<400> 450 
gcgagagalg aaaalatagc agtlcglcal gcttttgata tc 

<210>451 
<211>14 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 451 
Ala Arg Asp Glu Asn lie Ala Val Arg His Ala Phe Asp lie 
1 5 10 

<210> 452 
<211:> 324 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400:> 452 
gaaalagtgt tgacacagtc Lccaggcgcc ctgtclttgl ctccaggaga aagagccacc 60 
ctctcctgta gggccagtcg gaclgltagc agcagctacl lagcctggla c:caacagaaa 120 
cclggccagg ctcccaggct cctcalclat ggtacalcca gccgggccac lggcalccca 180 
gacaggttca g\ggcagtgg gtctgggaca gacllcaclc tc::accatcac cagactggag 240 
cclgaagalt ttgcaalala ttactglcag cagtclggtt actcacctct cactttcggc 300 
ggagggacca agglggaaat caaa 324 

-<210>453 
<211> 108 
<212> PRT 
<213> Art'ir1cial Sequence 

<220> 
<223> Synthetic 

<400>~G3 

~-~l~ThcGlo-~GIM~•-~•-••• 
1 5 10 15 

~~-··~···~-··-~Th··--·-20 25 30 
T yr Leu Ala T rp T yr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 
lie Tyr GlyThr Ser Ser Arg Ala Thr Gly lie Pro Asp Arg Phe Ser 

l'l-1 1~ 

r: 



50 55 60 
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Thr Arg Leu Glu 
65 70 75 80 

'""'••~·•11.ww~••••••W•N 
85 90 95 

Leu Thr Phe Gly Gly GlyThr Lys Val Glu lie Lys 
100 105 

<210>454 
<211> 21 
<212~ DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<.400> 454 
cggaclgtla gcagcagcta c 

<210> 455 
<211:> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223:> Synlhelic 

<400> 455 
Arg ThrVal Ser Ser Ser Tyr 

' ; 

<210> 456 
<211>9 
<212:> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 456 
gglaca\cc 

<210:>457 
<211>3 
<212> PRT 
<213> ArtHicial Sequence 

<220> 
<223> Synthetic 

<.400> 457 
Gly Thr Ser 

' 
<210> 458 
<211> 27 
<212> DNA 
<213> Artificial Sequence 

' 

/'12 



<220> 
"'223> Synthetic 

<400> 458 
cagcaglctg gtlactcacc tclcact 

<210>459 
<211>9 
<212> PRT 
<213> Artfficial Sequence 

<220> 
<223> Synthetic 

<400> 459 
Gin Gin Ser Gly Tyr Ser Pro Leu Thr 

' ' 
<210> 460 
<211>357 
<212> DNA 
<213> Artincial Sequence 

<220> 
<223> Synthetic 

<400> 460 
caggtgcagc lgcaggaglc gggcccagga clgg\gaagc cttcacagac cctglccclc 60 
acclgcaclg tclclgatga ctccalcaac aalgttgaat cctaclggac clggatccgc 120 
caacacccag 9gaagggccl ggagtggatt ggatacalca aatacactgg gggcatccac 180 
talaacccgl ccctcaagag tcgactcgcc atalcaglgg acacglcaaa gaaccagttc 240 
tccclgaaaa lgaaclclgt gactgccgcg gac::acggcca aataltactg lgcgagagca 300 
cglggaagtc atacttltga tgtclggggc caggggacaa cggtcaccgt clcctca 357 

<210> 461 
<211> 119 
<212:> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 461 

.,.~,··~-·,·-·····~-~~-·'· 15 10 15 
Th•~-~-~lli~l--Mp-IOM•-~I 

20 25 30 
Glo•fy~Th•~IO~mo•O~Gl~Gl~Glo 

35 40 45 
~IOGlfy•~fy•GIGllO~fy-~O• 

50 55 60 
L'3u Lys Ser Arg Leu Ala ile Ser Val Asp Thr Ser Lys Asn Gin Phe 
65 70 75 80 
Ser Leu Lys Mel Asn Ser Val Thr Ala Ala Asp Thr Ala Lys TyrTyr 

85 90 95 
Cys Ala Arg Ala Arg Gly Ser His Thr Phe Asp Val Trp Gly Gin Gly 

100 105 110 
Thr ThrVal ThrVal Ser Ser 

"' 



• 

<210:>462 
<211>30 
<212> DNA 
<213> Artificial Sequence 

<:220> 
<223> Synthetic 

<400~ 462 
galgactcca lcaacaatgl tgaa\cctac 

<210>463 
<211> 10 
<212" PRT 
<213> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 463 
Asp Asp Ser lie Asn Asn Val Glu Ser Tyr 
1 5 10 

<210> 464 
<211> 21 
<212> DNA 
<213:> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 454 
alcaaalaca ctgggggcat c 

<210> 465 
<211:> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 465 
lie Lys TyrThr Gly Gly lie 

' ; 

<210>466 
<211>33 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<;400> 466 
gcgagagcac gtggaaglca !aclUtgat glc 

30 



<210> 467 
<211> 11 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223:> Synthetic 

<400:> 467 
Ala Arg Ala Arg Gly Ser His Thr Phe Asp Val 
1 5 10 

<210> 468 
<211>324 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 468 
gccalccggt lgacccaglc tccaggcacc clglcttggt ctccagggga aagagccacc 60 
clclcclgca gggccaglca gagtgtlagc agtaaclact tagcctgg!a ccagcagaaa 120 
cctggccagg clccccgact cclcatttal ggtgcatcca gcaggglcgc lggcatccca 180 
gacaggttca gtggcagtgg gtclgggaca gactlcactc lcaccatcag cagactggag 240 
cctgaaga!l ttgcaclgta ltatlgtc::ag caalatagta ggtcaccgat caccticggc 300 
caagggacca agclggagat caaa 324 

<210>469 
<211>108 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 469 

~'·-~~~-~-~~·-~-~·· 1 5 10 15 
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Asn 

20 25 30 
Tyr Leu Ala Trp Tyr Gil Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 
lie Tyr Gly Ala Ser Ser Arg Val Ala Gly lie Pro Asp Arg Phe Ser 

50 55 60 

··-·-··Th·~·~~~Th·'·--~-65 70 75 80 

~-~·~~~fyfy~"'""'•fy---·· 
85 90 95 

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

<210> 470 
<211> 21 
<212> DNA 
<213:> Artificial Sequence 

<220> 
<223> Synthetic 

;45 



<400> 470 
cagagtgtta gcagtaacta c 

<210> 471 
<:211>7 
<212> PRT 
<213:> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 471 
Gin Ser Val Ser Ser Asn Tyr 

' " 
<210> 472 
<211> 9 
<212> DNA 
<213> Artificial Sequence 

<:220> 
<223> Synlhel1c 

<:400> 472 
gglgcalcc 

<210> 473 
<211> 3 
<:212> PRT 
<213> Artificial seciuence 

<220:> 
<:223> Synthetic 

<400> 473 
Gly Ala Ser 

' 
<2100>474 
<:211>27 
<:212> DNA 
<213> Artificial Sequence 

<:220> 
<223> Synlhelic 

<400:> 474 
cagcaatala gtaggtcacc galcacc 

<210:>475 
<:211>9 
-<212> PRl 
"'213> Artificial Sequence 

<220> 
<223> Synlhelic 

"'400> 475 

' 

l~b 



Gin Gin Tyr Ser Arg Ser Pro lie Thr 

' s 

"210>476 
<211>357 
<212> DNA 
<213> Artificial SequenC€ 

<220> 
<223> Synthetic 

<400> 476 
caggtgcagc tgcaggagtc gggcccagga c\gglgaagc ctlcacagac cclgtccclc 60 
acctgcactg tctclgglgg clccalcaac aglgttacll actaclggac clgga\ccgc 120 
cagcacccag ggaggggccl agagtggatt ggglacalca aattcagtgg gagcacclac 180 
tacaacccgt ccctcaaggg tcgaglcacc alalcaglgg acacglclaa gaaccaatlc 240 
tccctlaaaa ttaactclgt gactgccgcg gacacggccg tgtltlactg lgcgagagcl 300 
Lclggaagtc alacttl\ga lalclggggc caagggacaa lggtcaccgl ctcctca 357 

<210> 477 
<211>119 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 477 
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 lie Asn Ser Val 
20 25 30 

ncfyfymn•m••~··~~-~·•~••• 
35 40 45 

m•••fy••~-·•••••=fyfy-~• 
50 55 60 

~·~-~W•Th•••••W-Thc-~M•••• 
65 70 75 80 

-~~~-•·W~•--n.aw••fy as 90 95 

~-~··•••~n·~·-••m•••• 
100 105 110 

Thr Met Val ThrVal Ser Ser 
us 

<210>478 
<211>30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlnelic 

<400> 478 
ggtggclcca lcaacaglgt tacllactac 

<210> 479 
<211> 10 
<212> PRT 



• 

<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 479 
Gly Gly Ser lie Asn Ser Val Thr TyrTyr 
1 5 10 

<210> 480 
<211:>21 
<212> DNA 
<213> Artfficial Sequence 

<220> 
<223> Syntheijc 

<400> 480 
alcaaatlca gtgggagcac c 

<210:>481 
<211>7 
<212> PRT 
<:213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 481 
lie Lys Phe Ser Gly Ser Thr 

' ' 
<210>482 
<211> 33 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthel1c 

<400> 462 
gcgagagclt clggaaglca tactttlgat ate 

<210> 483 
<211>11 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

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

<210>484 
<211> 321 
<212> DNA 

2' 



<213> Artificlal sequence 

~220> 
<223> Synlhellc 

<400> 484 
gccatcrgga lgacrcaglc tccagccacr ctglctttgt clcragggga aagagccacr 60 
clclcclgcl gggccagtca gaglatlagc ggclatttlg crtggtalca acagaaacct 120 
ggccaggclc ccaggc\cct catctalgat acatcrtaca gggccactga cglcccagcc 180 
aggttcagtg gcagtgggtc lgggacagac ttcactclca ccalcaacaa cctagagccl 240 
gaagattttg cagtttatta ctgtcagcag cglagcgact ggccgctcag cttcggcgga 300 
gggaccaaac tggagatcaa a 321 

<210> 485 
<211> 107 
<212> PRT 
<213> Artificial sequence 

<220:> 
<223> Synthetic 

<400> 485 

••10-MOm••-MMTh•~·-~•••MG. 
1 5 10 15 
··~-~~-~~--·--,·····fy 

20 25 30 
·~-~fyGloGO~·-··--M-~~•10 

35 40 45 
Tyr Asp Thr Ser Tyr Arg Ala Thr Asp Val Pro Ala Arg Phe Ser Gly 

50 55 60 
-•••••Th·--~~~1·--~•Gl•M 65 70 75 80 
GO~o-MWfyfy~&•·---~M~• 

85 90 95 
Ser Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 

100 105 

<210>486 
<211> 19 
~212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 496 
cagaglatla gcggctal 

<210> 487 
<211> 6 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 487 
Gin Ser lie Ser Gly Tyr 

' " 
1'1-j 



<210> 466 
<211> 9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 468 
gatacalcc 

<210> 489 
<211>3 
<212:> PRT 
<213> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 489 
Asp Thr Ser 

' 
<210>490 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 490 
cagcagcgta gcgaclggcc gctcagc 

<210> 491 
<:2110> 9 
<212> PRT 
<213:> Artificial Sequence 

<220> 
<:223:> Synthelic 

<400> 491 
Gin Gin Arg Ser Asp Trp Pro Leu Ser 

' ' 
<210>492 
<:211:>357 
<212> DNA 
<213> Artmcial Sequence 

<220> 
<223> Synthetic 

<400>492 
cagglgcagc tgcaggaglc gggcccagga ctgglgaagc cttcacagac cclglccclc 60 
acclgcaclg Lctclggtgg ctcca\caac aglgttactt aclaclggac ctgga\ccgc 120 

cagcacccag ggaggggcct agaglggatl ggglacatca aattcaglgg gagcacclac 180 

150 



tacaacccgt ccctcaaggg tcgaglc:acc atalcag\gg acacgtctaa gaaccaattc 240 
tcccttaaaa ltaactcigt gactgccgcg gacacggccg lgttttactg lgcgagagct 300 
tclggaaglc atacttttga talctggggc caagggacaa lgglcaccgt ctcctca 357 

<210::> 493 
<211::>119 
<212::> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 493 
Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 

Th•~-·~Th·~lli~l-•••-'·---20 25 30 

Th•fyfy~Th·~·--······--~-35 40 45 
~·-fyl•~-····•-Th•fyfy_, __ 

50 55 60 

~~··--llil•---lli-~---65 70 75 BO 
••~•~l·--•lliMM-lliM•~•fy BS 90 95 

~---···•-••Tu·--'·~··'··· 100 105 110 
Thr Mel Val Thr Val Ser Ser 

'" 
<210>494 
<211::>30 
<212> DNA 
<213> Artificial Sequence 

<220::> 
<223> Synlhetic 

"'100::> 494 
gglggctcca lcaacagtgl lactlactac 

<210::>495 
<211::>10 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhet'1c 

<400> 495 
Gly Gly Ser lie Asn Ser Val ThrTyr Tyr 
1 5 10 

<210::> 496 
<211> 21 
<212::> DNA 
<213> Arlir.cial Sequence 

<220::> 

15/ 



<223> Synthetic 

<400> 496 
atcaaattca glgggagcac c 

<210> 497 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 497 
lie Lys Phe Ser Gly SerThr 

' ' 
<210:> 498 
<211> 33 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 49B 
gcgagagctt c\ggaagtca tacttl\ga\ ale 

-<210> 499 
<211>11 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 499 
Ala Arg Ala Ser Gly Ser His Thr Phe Asp lie 
1 5 10 

<210> 500 
<211> 324 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 500 
galattglfja lg acccagtc lccaggcacc ctglctttgt clccagggga aagagccacc 60 
ctclcctgca gggccaglca gaglgttagc aacagclact tagcc\ggta ccagcagaaa 120 
cclggccagg clcccaggcl Dclcatctct ggtgcgtcca gcagggtcac lggcalccca 180 

gacaggttca gtggcaglgg glctgggaca gacltcactc lcaccatcag cagaclggag L40 
cctgaagatt ttggaatgla ttactg\cag caglalagla ggtcaccgat caccttcggc JOO 
caagggacca agglggaaal caaa 324 

<210> 501 
<211> 108 
<212> PRT 



<213:> Artificial sequence 

<220> 
<223:> S\fllhetic 

<4(){):> 501 

_,••••Th••••••••n·~··~-~-
1 5 10 15 

-~-Th·~--~~---··----20 25 30 
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 

••••••••~•n•••~----50 55 60 
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu 
65 70 75 80 

~···-~·--fyfy~-··fy·~-·· es 9o 95 
lie Thr Phe Gly Gin GlyThr Lys Val Glu lie Lys 

100 105 

<210:> 502 
<211:> 21 
<212:> DNA 
<213> Artificial Sequence 

<220:> 
<223> Synlhetic 

<400:> 502 
cagaglgtla gcaacagcla c 

<210> 503 
<211:> 7 
<212> PRT 
<213> Artificial Sequence 

<220:> 
<223> Synlhetic 

<400:> 503 
Gin Ser Val Ser Asn SerTyr 

' ' 
<210> 504 
<211:> g 
<212:> DNA 
<213> Art1ricial Sequence 

<220:> 
<223> Synlhelic 

<400:> 504 
gglgcglcc 

<:210> 505 
<:211~ 3 
<212> PRT 
<213> Artificial Sequence 

' 

;5~ 



<220> 
<223> Synthetic 

<400> 505 
GlyAla Ser 

' 
<210> 506 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 506 
cagcagta\a gtaggtcacc galr;acc 

<210> 507 
<'.211>9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 507 
Gin Gin Tyr Ser Arg Ser Pro lie Thr 

' . 
<210> 5oa 
<211> 357 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 5oa 
gaggtgcagc tggtgcaglc tggagctgag gtgaagaagc clggggcctc agtgaagg\c 60 
tcctgcaagg cttctgglta clcctttacc agctl!ggtt tcagctgggt gcgacaggcc 120 
cclggacaag gactlgaglg gctgggatgg atcagcgclt acagtggtga cacagactat 180 
gcacagaagl tccagggcag aglcaccclg accactgaca catccacgac caclgcciac 240 

alggagctga ggagcclgag atctgacgac acggccgtct atlac\gtgc gcgalalaac 300 
tggaacctcc aclggttcga cccctggggc cagggaaccc lgg\caccg\ ctccica 357 

<210> 509 
<211>119 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 509 

"'·--~·-··-··-~-~~~--1 5 10 15 

-~,~--~~a•••n••••,•••••• 



20 25 30 
Gly Phe Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Leu 

35 40 45 
GlyTrp lie Ser Ala Tyr Ser Gly AspThr Asp Tyr Ala Gin Lys Phe 

50 55 60 
-·-•ITh•~•WW-Th••WTh•Th•afy 
65 10 75 eo 
••Gl•~--~---MoW••~lfyfy~ 

85 90 95 

••-fyM•~-~~~--·-~·-·· 
100 105 110 

Thr Leu Val ThrVal Ser Ser 

'" 
<210> 510 
<211>24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"400> 510 
ggtlactccl ttaccagclt lggt 

<210> 511 
<211>8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"400> 511 
Gly Tyr Ser Phe Thr Ser Phe Gly 

' ' 
<210> 512 
<211>24 
<212> DNA 
"213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 512 
alcagcgctl acaglggtga caca 

<210> 513 
<211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 513 
lie Ser Ala TyrSerGly Asp Thr 

' ' 155 
' • 
' 



<210> 514 
<211> 36 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Syntllelic 

<400> 514 
gcgcgatala aclggaacc\ ccactggtlc gacccc 

<210> 515 
<211> 12 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

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

<210> 516 
<211> 324 
<212> DNA 
<213> Artificial Sequence 

<'.220> 
<:223> Synthetic 

<400> 516 
gacalccgga tgacccagtc lccaggcatc ctgtctttgt clccagggga aagagccacc 60 
ctclcclgca gggccaglca gaalattaaa agcaactac\ tagcc\ggla ccagcagaaa 120 

cctggcc.agg clcccaggct cctcatcttt gg\acatcca acagggccac lgcca\ltca 180 
gacaggtlca glggcagtgg gtctgggaca gactlccttt tcaccalcag cagaclggag 240 
cclgaagatl tlgcaglgta tlactgtcag cagtalggla actcaccgtg gacgtlcggc 300 
caagggacca aag\ggalal caaa 324 

<210> 517 
<211> 108 
<212> PRT 
<213> Art1~c1al Sequence 

<220> 
<:223> Synthetic 

<400> 517 

~'·~MOTh•B••NGl'O~•-~··•GI 
1 5 10 15 
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Asn Ile Lys Ser Asn 

20 25 30 
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 

''•-GIT••-~•Th••'·--~··•• 
50 55 60 

•••Gl••Th•MO~•~•~•Th•'·-~~G'• 
65 70 75 60 

15b 



••••~-a~lfyfy~••fy••••·~ 
85 90 95 

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

<210~ 518 
<211~ 21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 518 
cagaalatta aaagcaacta c 

<210> 519 
<211> 7 
<212> PRT 
<213> Arli~cial Sequence 

<220:> 
"'223> Synthetic 

<400> 519 
Gin Asn lie Lys Ser Asn Tyr 

' ' 
<210> 520 
<211> 9 
<212> DNA 
<213> Art1ncial Sequence 

<220> 
<223> Synlhelic 

<400> 520 
ggtacalcc 

<210> 521 
<211> 3 
<212> PRT 
<213:> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 521 
Gly Thr Ser 

' 
<210> 522 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

' 



<400> 522 
cagcagla\g gtaactcacc g\ggacg 

<210> 523 
<211>9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 523 
Gin Gin Tyr Gly Asn Ser Pro Trp Thr 

' . 
<210~ 524 
<211::> 357 
<212> DNA 
<213> ArtiFJcial Sequence 

<220> 
<223> Syn\hetic 

<400> 524 
cagg lgcagc tgcaggag le gggcccagga clgg lgaagc cttcacagac ccig lccclc 60 
acclgcaclg tclctgalgg ctccatcaac agtgltgaat cctaclggac ctggatccgc 120 
cagcacccag ggaagggccl ggagtggatl ggalacatca aatacactgg gggcalccac 180 
tataacccgl ccctcaagag tcgactlgcc atalcaglgg acacgtcaaa gaaccagllc 240 
tccclgaaaa tgagclctgt gactgccgcg gacacggccg tglatlactg lgcgagagca 300 
cgtggaaglc alactttlga lgtclggggc caggggacaa lggtcaccgt ctcttca 357 

<210::> 525 
<211::> 119 
<212> PRT 
<213> Artificial Sequence 

<2200> 
<223> Synthetic 

<400> 525 
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 Asp Gly Ser lie Asn Ser Val 
20 25 30 

•••••fy~Tu~··~---~-~-~~ 35 40 45 

~··••fy•O~fyTh•G•G••••OfyM•~-
50 55 60 

~·~···~~-··-~·-Th·-~--·· 65 70 75 80 

-~·~···--•Th••--Tu-Wfyfy 85 90 95 
Cys Ala Arg Ala Arg Gly Ser His Thr Phe Asp Val lrp Giy Gin Gly 

100 105 110 
Thr Mel Val Thr Val Ser Ser 

"' 
<210::> 526 

15J 



<211>30 
<212> DNA 
<213:> Artificial Sequence 

<220> 
<223> Synltiet1c 

<'100> 526 
galggc\cca tcaacaglgt lgaalcctac 

<210> 527 
<211> 10 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"400> 527 
Asp Gly Ser lie Asn Ser Val Glu Ser Tyr 
1 5 10 

<210> 528 
<211>21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 528 
atcaaalaca c\gggggcal c 

<210> 529 
<211>7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhetic 

<400> 529 
lie Lys Tyr Thr Giy Gly lie 

' ' 
<210> 530 
<211>33 
<212> DNA 
<213> Artificial Sequence 

<220> 
-"'223> Synthe\ic 

<400> 530 
gcgagagcac gtggaagtca tactttlgat glc 

<210:>531 
<211> 11 
<212> PRT 

33 



<213> Artificial Sequence 

<220> 
<223> Synthetic 

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

<210> 532 
<211> 324 
<212> DNA 
<213:> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 532 
gaaattgtgc tgactcagtc tccaggcacc clglctlggt ctccagggga aagagccacc 60 
ctctcctgca gggccagtca gagtaltagc aglaaclact tagcctggta ccagcagaaa 120 
cctggccagg clcccagacl cclcatttat ggtgcalcca gcaggglcac tggcatccca 180 
gacaggttca gtggcagtgg glclgggaca gacttcactc lcaccatcag cagactggag 240 
cc\gaagatt ltgcactgla tlattglcag cagtalagla ggtcaccgat caccttcggc 300 
caagggacca aaglggatat caaa 324 

<210> 533 
<211>108 
<212:> PRT 
<213> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 533 

··-~····-~·Th·~···~·-~-1 5 10 15 

Gl•~-fu~-~M••••••••-
20 25 30 

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

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

Gly SerGly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu 
65 70 75 80 ..• ,.~.~.-~fyfy~··fy·~···· 

85 90 95 
lie Thr Phe Gly Gin Gly Thr Lys Val Asp lie Lys 

100 105 

<210> 534 
<;211:> 21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400:> 534 
cagagta\la gcagtaacta c " 

160 



<210> 535 
<211>7 
"212> PRT 
<213> Arlfficial Sequence 

<220> 
<223> Synthetic 

<400> 535 
Gin Ser lie Ser Ser Asn Tyr 

' ' 
<:210> 536 
<211>9 
<212> DNA 
<213> Artificial Sequence 

<220> 
"'223> Synthetic 

<400> 536 
ggtgca\cc 

<210> 537 
<211> 3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 537 
Gly Ala Ser 

' 
<210> 538 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 538 
cagcaglata gtagglcacc galcacc 

<210> 539 
<211~ 9 
<212> PRT 
<213> Artificial Sequence 

<2200> 
<223> Synlhelic 

<400> 539 
Gin Gin Tyr Ser Arg Ser Pro lie Thr 

' ' 

' 

/[,f 



• 

<210> 540 
<211>360 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 540 
cagglgcagc tgcaggaglc gggcccagga ctggtgaagc ct1cacagac cctglccctc 60 
acctgcac\g lclclggtgg ctccglcagc agtggtaatl actaclggag ctggalccgc 120 
cagcacccag ggaagggcct ggaglggttl ggglacatca aaaacaglgg gggcacclac 180 
\araacccgt ccctcaagag lcgaatlacc atatcagtag acacglclaa gaaccactlc 240 
tccctgaggc lgagclclat gacggccgcg gacacggccg tgtal\aclg lgcgagagct 300 
ggttcgggga glcactactl tgaclactgg ggccagggaa ccclggtcac cgtc\cclca 360 

<210> 541 
<211>120 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 541 
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 

20 25 30 

-~~~-~,·~-,·····~··~·'· 35 40 45 

~~·-~·~-~--Th•fyfy-•••• 
50 55 60 

~-~-~··Th•••••W•fu·•~-HOe~ 
65 70 75 80 
Ser Leu Arg Leu Ser Ser Mel Thr Ala Ala Asp Thr Ala Val TyrTyr 

85 90 95 

~-~---·•••HOfy--fy'•"•"'' 100 105 110 
GlyThr Leu Val ThrVal Ser Ser 

115 120 

<210> 542 
<211> 30 
<212:> DNA 
<213> Arti~cial Sequence 

<220~ 

<223> Synlhe\ic 

<400> 542 
ggtggclccg tcagraglgg taallactac 

<210> 543 
<211:>10 
<212> PRT 
<213> Arti~cial Sequence 



<220::> 
<223> Synthetic 

<400> 543 
Gly Gly Ser Val Ser Ser Gly Asn TyrTyr 
1 5 10 

<210> 544 
-<211> 21 
<212::> DNA 
-<213> Artificial Sequence 

<220::> 
<223> Synlhelic 

<400::> 544 
alcaaaaaca glgggggcac c 

<210> 545 
<211::> 7 
-<212> PRT 
<213::> Artificial Sequence 

<220> 
-<223> Synthetic 

<400> 545 
lie Lys Asn Ser Gly Gly Thr ' , 
-<210> 546 
<211::> 36 
<212::> DNA 
-<213> Artificial Sequence 

<220::> 
<223> Synthetic 

<400::> 546 
gcgagagctg gttcggggag tcactacltt gactac 

-<210> 547 
<211::> 12 
<212> PRT 
-<213> Artincial Sequence 

<220> 
-<223> Synthetic 

<400> 547 
Ala Arg Ala Gly Ser Gly Ser His Tyr Phe Asp Tyr 
1 5 10 

<210> 548 
<211> 324 
<212::> DNA 
<213> Artificial Sequence 



<220~ 

<223> Synthetic 

<400> 548 
gaaacgacac tcacgcaglc tccaggcacc ctglclttgt clccagggga aagagccacc 60 
clcloclgca gggccaglca gaglgttagc agcagclact lagcctggla ccagcagaaa 120 
cctggccagg clcccaggcl octcalc!al ggtgcatcca gcagggccac tggcatccca 180 
gacaggctca glggcaglgg gtctgggaca gactlcactc lcaccatcag cagactggag 240 
cctgaagatt gtgcagtgla tlac\g\cag cagtatggtl aclcaccgat cacctlcggc 300 
caagggacca aggtggaaat caaa 324 

<210> 549 
<211> 108 
<212> PRT 
"'213> Artfficial Sequence 

<220> 
<223> Synthetic 

<;400> 549 

a-n.~n·••~--~-~••••• 
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 
lie Tyr Gly Ala Ser Ser Arg Ala Thr GI)' lie PRJ Asp Atg Leu Ser 

50 55 60 

•••••••••-~••n·~•Th••••-~a 65 70 75 80 
Pro Glu Asp Cys Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Tyr Ser Pro 

85 90 95 
lie Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 

100 105 

<210>550 
<211>21 
<212> DNA 
<213> Arttficlal Sequence 

<220> 
"'223> Synthetic 

<400> 550 
cagagtgtta gcagcagcla c 

<;210> 551 
<211>7 
<212> PRT 
"'213> Art1~cial Sequence 

<220> 
"'223> Synthetic 

<;400> 551 
Gin Ser Val Ser Ser Ser Tyr 

' ' 
<;210> 552 

/6Lf 



<211> 9 
<:212> DNA 
<213> Artificial Sequence 

<:220> 
<223> Synthetic 

<400> 552 
ggtgcatcc 

<210> 553 
<211>3 
<:212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400:> 553 
Gly Ala Ser 

' 
<210> 554 
<211>27 
<212> DNA 
<213> Artificjal Sequence 

<220> 
<223> Synthetic 

<400> 554 
cagcaglatg gttaclcacc galcacc 

<210> 555 
<211> 9 
<212:> PRT 
<213> Artificial Sequence 

<220:> 
<223> Synthetic 

<400:> 555 
Gin Gin Tyr Gly Tyr Ser Pro lie Thr 

' ' 
<210> 556 
<211> 369 
<:212:> DNA 
<213> Artificial Sequence 

-<220:> 
<223> Synth,.t;c 

<400> 556 

' 

gaaglgcagc lggtgcagtc tgggggaggc gtgglccagc ctgggagglc cctgagactc 60 
tcclglacag cgtclggall caccttcagl agclalgcca tglactgggl ccgccaggcl 120 
ccaggcaagg ggctggagtg ggtggcagtt atatggtalg alggaagtaa laaaaactal 180 
gcagaclccg tgaagggccg atlcaccatc tccagagaca attccaagaa cacaclgtat 240 
clgcaagtga acagcctgag agccgaggac acggctgtgt atlaclgtgc gagagatcac 300 

liS 

' 



gattllttga gtggtlatga gggg\ggtlc gacccclggg gccagggaac cctggtcacc 360 
gtclcctca 369 

<210> 557 
<211> 123 
<212:> PRT 
<213:> Artificial Sequence 

<220> 
c223> Synthetic 

<400:> 557 

•w'a•~•••••••••,•••••-
1 5 10 15 

-~-~-~Th·---·~Th·-··-fy 20 25 30 
Ala Mel Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

•w,•mfy••••·-~-fy••••W' 
50 55 60 

~-~·~Th'''·-~---~-,··~fy 65 70 75 BO 

~·----~·--·,·-Th·--~·fy~ 85 90 95 

•·--~··-~•·••fy•••m•~••• 100 105 110 
Tip Gly Gn Gly Thr Leu Val ThrVal Ser Ser 

115 120 

<210:> 558 
-<211> 24 
<212> DNA 
<213> Artificial Sequence 

<220> 
"223> Synthetic 

<400> 558 
ggattcacc\ tcagtagcla !gee 

<210> 559 
<211:> 8 
-<212:> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 559 
Gly Pile Thr Phe Ser Ser Tyr Ala 

' ' 
<210> 560 
<211> 24 
<2120- DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

!6b 



<400> 560 
alatggtalg alggaagtaa taaa 

<210> 561 
<211> e 
<212> PRT 
<213:> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 561 
lie Trp Tyr Asp Gly Ser Asn Lys 

' ' 
<210> 562 
<211>48 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 562 

" 

gcgagagalc acgalttttl gagtggttat gagggglggt tcgacccc 48 

<210> 563 
<211>16 
<212:> PRT 
<213> Artificial Sequence 

<220:> 
<223:> Synthetic 

<400> 563 

-~-~-·~~~·-fy·-~~·-·· 1 5 10 15 

<210:> 564 
<211> 321 
<212> DNA 
<213:> Artificial Sequence 

<220> 
-<223> Synthetic 

<400> 564 
gaaattgtgc tgactcaglc lccagccacc ctglctttgt clccagggga aagagccacc 60 
ctctcctgca gggccaglca gagtgtlag( agctacttag cc!ggtacca acagaaaccl 120 
ggccaggclc ccaggclccl catctalgat gca\ccaaca gggccaclgg catcccagcc 1 BO 
aggttcaglg gcaglgggtc tgggacagac ttcaclclca ~catcaglag cclagagcct 240 
gaagatt\lg cagtt\alta clglcagcaa cglagcaact ggcclcccac tttcggcgga 300 
gggaccaaag lggatalcaa a 321 

<210> 565 
<211>107 
<212> PRT 
<213> Art~icial Sequence 



<220> 
<223> Synthetic 

<400> 565 

"'''"-~•Th•G'•••malli~-~-MG. 
1 5 10 15 
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr 

20 25 30 
Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lie 

35 40 45 

fy------Th·•'·····-··-·· 50 55 60 

-··-·lli-~oThc~Th•'•••-~G'•M 
65 70 75 80 .,, ___ Mfyfy~-··---~MM 

as 00 95 
Thr Phe Gly Gly Gly Thr Lys Val Asp lie Lys 

100 105 

<210> 566 
<211> 18 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 566 
cagagtgtia g\agctec 

<210> 567 
<211> 6 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 567 
Gin Ser Val Ser SerTyr 

' ' 
<210> 568 
<211>9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"'400> 568 
gatgcatcc 

<210> 569 
<211> 3 
<212> PRT 
<213> Artificial Sequence 

162 



<220> 
<223> Synlhetic 

<400> 55g 
Asp Ala Ser 

' 
<210> 570 
<211> 27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400~ 570 
cagcaacg\a gcaac\ggcc tcccac\ 

<210> 571 
<211> 9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 571 
Gin Gin Arg Ser Asn Trp Pro Pro Thr 

' ' 
<210> 572 
<211>375 
<212> DNA 
<213> Artfficial Sequence 

<220> 
<223> Synthelic 

<400> 572 

" 

gagglgcagc lggtgcaglc tggagclgaa glgaagaacc ctggggcclc agtlagggtc 60 
Lcclgcaagg ctlclggtla cacctttacc acctatggla tcacctgggt gcgacagggc 120 
cclggacaag ggcttgaglg galgggatgg atcagcgc~ lcaalgglga cacaaactU 1 BO 
gcacagaacc lccagaacag aglcaccctg accacagaca calccaclag cacagcclal 240 
alggaactga ggagcctgag atctgacgac acggccgttt attaclgtgc gagaggggga 300 
ggagclcgtc cggggaaclt cltctlctac ggtalggacg lclggggcca ggggaccacg 360 
g\caccglcl cclca 375 

<210> 573 
<211> 125 
<212> PRT 
<213> Artilicjal Sequence 

<220> 
<223> Syn\helic 

<400> 573 
GO-G•~WGl•••aa~l~M•M•a 
1 5 10 15 

-----~~-··••fyTh•~Th•Th•fy 

!61 ' ' 
• 



20 25 30 
G•l•Th•~W-GloG.NG.GOGW~•·~-

35 40 45 

··~l·--~·-·•-Th•-P••B•-~ 
50 55 60 

Glo-~Wlfu~Tucfu-fu~cfu•TucMfy 
65 70 75 80 
-Gl•~·~-~--Mp-TucMWfyfy~ 

85 90 95 
-~······-P••M•-~•P•fyG·-

100 105 110 
Asp Val Trp Gly Gin Gly ThrThr Val Thr Val Ser Ser 

115 120 125 

<210> 574 
<211~ 24 
<212> DNA 
<213> Artilicial Sequence 

<220> 
<223> Synthetic 

<400> 574 
ggttacacct ttaccaccta lg gt 

<210> 575 
<211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 575 
Gly Tyr Thr Phe Thr Thr Tyr Gly 

' ' 
<210> 576 
<;211> 24 
<212> DNA 
<213> Artificial Sequence 

<220> 
"'223> Synthetic 

<400> 576 
atcagcgctt \caatggtga caca 

<210> 577 
<211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 577 
lie Ser Ala Phe Asn Gly Asp Thr 

' ' lfD 



<210> 578 
<211>54 
<212> DNA 
<213> Artfficial Sequence 

<220> 
<223> Synthetic 

<4QQ> 578 
gcgagagggg gaggagctcg lccggggaac ttctlcttct acgglalgga cglc 54 

<210> 579 
<211>18 
<212> PRT 
<213> Artilicial Sequence 

<220> 
<223> Synthetic 

<400> 579 

-----M-NG·-·~~~·~--1 5 10 15 
Asp Val 

<210> 580 
<211> 321 
<212:> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhe!ic 

<400> 580 
galgttg!ga lgactcaglc lccagccacc clgtctllgt ctccagggga aagagccacc 60 
c!clcc\g\a gggccaglca gagttllgcc agclactlag cctgglacca acagaaacct 120 
ggccaggctc ccaggclcct catcla!gal acclcclaca gggccaclgg cglcccagcc 180 
aggtlcaglg gcaglggglc tgggacagac ttcactctca acalcagcaa cclggagcct 240 
gaagatttlg cagttlatta ctg\cagcaa cgtggcaact ggccgctcac tltcggcgga 300 
gggaccaagg lggaaa\caa a 321 

<210:> 581 
<211> 107 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhel1c 

<400> 581 
Asp Val Val Mel Thr Gin Ser Pro Alo Thr Le~ Ser Leu Ser Pro Gly 
1 5 10 15 

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Phe Ala SerTyr 
20 25 30 

~-~fyGloGlo~NG.~MN-~~10 
35 40 45 

fy-~~fy-MTh•••NM-·~··· 
50 55 6Q 

FJJ 



•••••n••~~~M••••·-~a•• 
65 70 75 so 

··-~·-~·fyfy~~···~--~·-~ 85 90 95 
Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 

100 105 

~210> 582 
<211> 18 
<212::> DNA 
<213> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 582 
cagaglltlg ccagc\ac 

<210> 583 
<211:> 6 
<212> PRT 
<213> Arti~cial Sequence 

<220> 
<0223> Synlhelic 

<400> 583 
Gin Ser Phe Ala Ser Tyr 

' " 
<210> 564 
<211>9 
<212> DNA 
<:213> Artificial Sequence 

<220> 
<223> Synthetic 

«100> 584 
galacctcc 

<210> 585 
<211> 3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 585 
Asp Thr Ser 

' 
<210> 586 
<211> 27 
<212> DNA 
<213> Artificial Sequence 

' 



<220:> 
<223:> Synthetic 

<400:> 586 
cagcaacgtg gcaactggcc gctcact 

<210:> 587 
<211:> 9 
<212:> PRT 
<213> Artificial sequence 

<220> 
<223> Synthetic 

<400> 587 
Gin Gin Arg Gly Asn Trp Pro Leu Thr 

' ' 
<210> 588 
<211> 357 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 588 
cagglgcagc lgglgcagtc tggaactgag gtgaagaagc ctggggcciG agtgaaggtc 50 
tcclgcaagg cttctgglta cacctttagc tacaalggtg tcactlgggl acgacaggcc 120 
cctggacaag ggcttgaglg gatgggatgg alcagcgctt acgatggtaa cacagaclat 1 SO 
gcacagaagt tccaagacag aatcaccatg accacagaca calccacgag !acagcctac 240 
atggaactga ggagccttag alctgacgac acggccgtct attaclgtgc gaggtatagt 300 
tggaacaacc aclggtlcga cccctggggc cagggaaccc tggtcaccgt ctcctca 357 

<210> 589 
<211>119 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 589 

•w•'·~•,••••n•••'~~'""'•• 1 5 10 15 
Ser Val Lys Val Ser Cys Lys Ala Ser Gly TyrThr Phe Ser Tyr Asn 

20 25 30 
GlyVal Thr Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

35 40 45 

-~,·--fy···-Th·-fy··-~-50 55 60 

•MP~'OTh•-Th•Th••Th••Th•-~-fy 65 70 75 80 
Mo•GO~~-·~--·--Th••W,fyfy~ 

85 90 95 

--fy·-~--,·~--··~··-· 100 105 110 
Thr Leu Val Thr Val Sar Ser 

'" 



<210> 590 
<211>24 
<212> DNA 
<213> Arlifrcial Sequence 

<220> 
<223> Synthetic 

<400> 590 
ggtlacacct tlagctacaa \ggl 

<210> 591 
c211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223:> Synthetic 

~400> 591 
Gly Tyr Thr Phe SerTyr Asn Gly 

' ' 
<210:> 592 
<211>24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 592 
atcagcgctl acgatgglaa caca 

<210> 593 
<211> 8 
<212> PRT 
<213> Artificial Sequence 

<;220> 
<223> Synlhet1c 

<.400:> 593 
lie Ser Ala Tyr Asp Gly Asn Thr 

' ' 
<210> 594 
<211> 36 
<212:> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<.400> 594 
gcgagglata gttggaacaa ccaclg9Uc gacccc 

<210:> 595 



<211> 12 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

«100> 595 
Ala Arg Tyr Ser Trp Asn Asn His Trp Phe Asp Pro 
1 5 10 

<210> 596 
<211>324 
~212:> DNA 
<213> Artificial Sequence 

<220:> 
<223> Synthetic 

"'100> 596 
gatattgtga tgactcaglc tccaggcacc clgtcttlgl ctccaggaga cggggccacc 60 
clctcctgc::a gggccagtca gagtgttlcc ggcagctact tagcclggta ccagcagaaa 120 
cclggccagg c\cccaggct cclcattlal ggtgcatcca acagggccac tggcatccca 180 
gacaggtlca ctggcegtgg glctgggaca gacttcaclc tcaccatcag cagactggag 240 
cclgaagatl ttgcagtgla ttlclgtcag cagagtgctl tc\caccgtg gae<Jtlcgg;o 300 
caagggacca agclggagat caaa 324 

<210> 597 
<211>108 
<212> PRT 
<213:> Art1ncial Sequence 

<220> 
<223> Synthetic 

<400> 597 ., ••• Th•·-~·Th·~-~-·-·· 1 5 10 15 
Asp Gly Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Gly Ser 

20 25 30 
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Giy Gin Ala Pro Arg Leu Leu 

35 40 45 

,.fy··-··-~-lli·'·~--~·Th• 50 55 60 

••••••••lli-P•lli~Th•'•·-~·'• 65 70 75 BO 
N~-·•••Wfy-~G•••MP•••N 

85 90 95 
Trp Thr Phe Gly Gin Gty Thr Lys Leu Glu lie Lys 

100 105 

<210> 598 
<211:>21 
<212> DNA 
<213:> Artificial Sequence 

<220> 
<223:> Synthetic 

175 



<400> 598 
caga9tgltt ccg9cagcla c 

<210> 599 
<211>7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 599 
Gin Ser Val Ser Gly SerTyr 

' " 
<210> 600 
<211> 9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"'400> 600 
ggtgcalcc 

<210> 601 
<211> 3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 601 
GlyAla Ser 

' 
<210>602 
<211>27 
<212> DNA 
<213> Artiliclal Sequence 

<220> 
<223> Synthetic 

<400> 602 
cagcagagtg cttlclcacc g\ggacg 

<210> 603 
<211> 9 
<212> PRT 
<213> Artiticial Sequence 

<220> 
<223> Synthetic 

<400> 603 
Gin Gin Ser Ala Phe Ser Pro Trp Thr 

" 

' 



' 
<210>604 
<211> 351 
"212> DNA 
<213> Artificial sequence 

<220> 
<223> Synthetic 

<400> 604 
gaagtgcagc tggtgcagtc lgggggaggc tlggtacagc ctgggggglc cctgagactc 60 
lcctgtgcag cctctggatt cacctlcagl atgtacgaca tgcactgggl ccgccaaact 120 
ataggaaaag glctggagtg ggtctcagca attgglactg clgglgacac atactalcca 1 BO 
ggclccglga agggccgatt caccalctcc agagaaaatg ccaagaactc ctlgttlctt 240 
caaalgaaca gccigagagc cggggacacg gc!gtttatt actglgtaag atccgggact 300 
acagagtggl tcgacccctg gggccaggga accccggtca ctgtctcclc a 351 

<210> 605 
<211>117 
<212> PRT 
<213> Artfficial Sequence 

<220> 
<223> Synthetic 

<400> 605 
Glu Val Gin Leu Val Gin Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 15 

-~~~--~---··~·Th·-··-~ 20 25 30 

~-,·~-~-Th·····~-~--~-· 35 40 45 
Ser Ala lie Gly Thr Ala Gly Asp Thr Tyr Tyr Pm Gly Ser Val Lys 

50 55 60 

-~~•Th••··-····~M•-~•~•~ 65 70 75 BO 
Gin Mel Asn Ser Leu Arg Ala Gly Asp Thr Ala Val Tyr Tyr Cys Val 

85 90 95 

~--Th•Th•-~P-~Pom•••••Th•N 100 105 110 
Val ThrVal Ser Ser 

"' 
<210> 606 
<211:> 24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

«100> 606 
ggallcacct lcagtatgla cgac 

<210>607 
<211>8 
<212> PRT 
<213> Artificial Sequence 



<220> 
<223> Synthetic 

<400> 607 
Gly Phe Thr Phe Ser Mel Tyr Asp 

' ' 
<210> 606 
<211>21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 608 
altggtactg ctggtgacac a 

<210> 609 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> SynihetE 

<400> 609 
Ile Gly Thr Ala Gly Asp Thr 

' ' 
<210> 610 
<211>33 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"400>610 
glaagalccg ggactacaga glgg~cgac ccc 

<210> 611 
<211> 11 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 611 
Val Arg Ser Gly Thr Thr Glu Trp Phe Asp Pro 
1 5 10 

<210>612 
<211>321 
<212> DNA 
<213> Artificial Sequence 



<220> 
<223> Synthetic 

<400> 612 
gacatccggt tgacccagtc tccatctla; g\glctgcat ctgtgggaga cagagtcacc 60 
atcacltgtc ggae<Jaglca gggtattagt agctggttag a;tggtatca gcagaaacca 120 
ggaaaagccc ctaaa;tcct gatctatgcl gcatccagtl lac:aaagtgg ggtcccalca 180 
aggtlcagcg gcagtggatc tgggacagat ttcactctca ccatcagcag cctgcagcc\ 240 
gaagattttg caactlacla tlgtclacag gctaacagtt !cccgtacac ttttggccag 300 
gggaccaagg tggagalcaa a 321 

<210> 613 
<211>107 
<212> PRT 
<213> Artificial sequence 

<220> 
<223> Synthetic 

"'100> 613 

-'·~~lli·,·-~--~,···-·· 1 5 10 15 

--·Th•'•Th·~~Th·-·'·"•'·--~ 20 25 30 
Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Asn Leu Leu lie 

35 40 45 
Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 
•••••Th•fyfy~~----~·~fy 85 90 95 
Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 

100 105 

<210> 614 
<211> 18 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 614 
caggglatta glagctgg 

<210> 615 
<211> 6 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400>615 
Gin Gly lie Ser SerTrp 

' ; 

' 



<210> 616 
<211> 9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 616 
gctgcatcc 

<210> 617 
<211>3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 617 
Ala Ala Ser 

' 
<210> 618 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 618 
ctacaggcta acagtttccc glacact 

<210>619 
<211> 9 
<212> PRT 
<213> Arti~cial Sequence 

<220> 
<223> Synthetic 

<400> 619 
Leu Gin Ala Asn Ser Phe Pro Tyr Thr 

' ' 
<210> 620 
<211> 369 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 620 

' 

caggtccagc tggtgcagtc tgggggaggc glggtccagc ctgggaggtc cctgagactc 60 
tcclgtgcag cgtctggatl cacctlcagt agtta\ggca lgcaclgggl ccgccaggct 120 
ccaggcaagg ggclggagtg ggtggcagtl tlalgglatg alggaagtaa laaaaactat 180 
gtagactccg tgaagggccg attcaccatc tcaagagaca allccaagaa cacgcttlat 240 

l!?O 



ctgcaaatga acagccigag agccgaggac acggctglgt attatlgtgc gagagatcat 300 
gattttagga gtggtlatga ggggtggtlc gacccctggg gccagggaac cclggtcacc 360 
g\clcctca 369 

<210> 621 
<211>123 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 621 

•••'·~••••••••••w,•••••~ 
15 10 15 

-~·~~-~---··~·Th·~·--fy 
20 25 30 

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

MW'~~fyMpG·--~-fyW-•W 
50 55 60 
~-~P•Thc,OOoc~Mp--~--~fy 
65 70 75 80 
~---·-~~MG'••ThcMW,fyfy~ 

85 90 95 

-~-HOMp~•~·••fy•G·~·--~ 
100 105 110 

Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
115 120 

<210>622 
<211>2~ 

<212> DNA 
<213> Artfficial Sequence 

<220> 
<223> Synthetic 

<400> 622 
ggattcaccl tcaglagtla lggc 

<210>623 
<211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

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

' . 
<210> 624 
<211>24 
<212> DNA 
<213> Arti~cial Sequence 

<220> 

11? I 



<223> Synthetic 

<400> 624 
ttatggtalg atggaagtaa taaa 

<210> 625 
<211> 8 
<212> PRT 
c213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 625 
Leu Trp Tyr Asp Gly Ser Asn Lys 

' ; 

<'.210>626 
<211>~8 

<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"'100> 626 
gcgagagatc atgattttag gagtggttat gaggggtggt tcgacccc 48 

<210> 627 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Syntheijc 

<400> 627 

---··-··--··fyaG·~··-~ 1 5 10 15 

<210>628 
<211> 321 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 628 
gaaattglgc lgacgcaglc lccagccacc ctgtctttgt ctccagggga aagagccacc 60 
ctctcc\gca gggccag\ca gagtgttcgc agclactlag cctggLacca acagaaacct 120 
ggccaggclc ccaggclccl calctatgal gcatccaaca gggccactgg catcccagcc 1BO 
aggilcagtg gcagtgggtc lgggacagac ttcactclca ccalcagcag cctagagcct 240 
gaagatttlg caglttatta ctgtcaacac cgtagcaact ggcclcccac tttcggcgga 300 
gggaccaagg tggaaalcaa a 321 

<210> 629 
<211>107 
<212> PRT 

!fl 



<213> Artificial Sequence 

<220> 
<223> Synlhel'lc 

<400> 629 
Glu lie Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Leu Ser Pro Gty 
1 5 10 15 

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Arg SerTyr 
20 25 30 

~-~fyGlo-~M-•MP•~~~IO 
35 40 45 fyMpM•--••Thc.IOMM---·· 50 55 60 

-···•Th•--Th·~Th··--~·~·-65 70 75 80 
Gl•-~•••~lfyfy~···~--~PoM 

85 90 95 
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 

100 105 

<210>630 
<211>18 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 630 
cagaglg~c gcagctac 

<210> 631 
<211> 6 
"'212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 631 
Gin Ser Val Arg Ser Tyr 

' ' 
<210> 632 
<211> 9 
<212> ONA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 632 
galgcalcc 

<210> 633 
<211:> 3 
<212> PRT 
<213> Artificial Sequence 

1%3 
" ,; 

' 



<2200> 
<2230> Synthetic 

<4000> 633 
Asp Ala Ser 

' 
<2100>634 
<2110>27 
<212:> DNA 
<213> Artilicial Sequence 

..;220:> 
<2230> Synthetic 

<400> 634 
caacaccg\a gcaaclggcc lcccacl 

<210> 635 
<211> 9 
<212:> PRT 
<2130> Artincial Sequence 

<220:> 
<223> Synthetic 

<400> 635 
Gin His Arg Ser Asn Trp Pm Pro Thr 

' . 
<210> 636 
<211> 354 
<212> DNA 
<2130> Artincial Sequence 

<220> 
<223:> Synthetic 

<400> 636 
caggtcacc\ tgaaggag\c gggcccagga ctggtgaagt cttcggagac cctgtccclc 60 
actlgcactg tclctaclgg clcca\cagc agtagtagtt ac\aclgggc clggatccgc 120 
cagcccccag ggaagggact ggagtggatl gggagtalcl attatagtgg gagtaaatlc 180 

tacagcccgt ccctcaagag tcgagtcacc atatacgllg acacg\ccaa gaalcagtlc 240 
lccctgcaac tgagctcggl gaccgccgca gacacggctg lalattaclg tgcgagacag 300 
gtcggtgcaa tctltgacta ctggggccag ggaaccc\gg \caccgtctc ctca 35'1 

<210> 637 
<211>118 
<2120> PRT 
<213> Artincial Sequence 

<220> 
<2230> Synthetic 

«100> 637 
Gin Val Thr Leu Lys Glu Ser Gly Pro Gly Leu Val Lys Ser Ser Glu 
1 5 10 15 

Th•~-~Th•~Th••••Th•••••••••••• 

I S'f 



20 25 30 
-fyfy~-~,·--~~-~··~-

35 40 45 

T•'''"•'•''•fyfy••·-~~fy-~-50 55 60 

~~··-•Th•,•fy•-m•~-·'·~ 65 70 75 80 
-~••~•••••m•••-Th•••fyfy 

BS 90 95 

~·-•••••'·~-fy~•••'•••m 100 105 110 
Leu Val ThrVal Ser Ser 

"' 
<210> 638 
<211>30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

«100> 638 
aclggclcca tcagcaglag lagttactac 

<210> 639 
<211>10 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

«100> 639 
Thr Gly Ser lie Ser Ser Ser SerTyr Tyr 
1 5 10 

<210>640 
<211>21 
<212> DNA 
<213> Arti~cial Sequence 

<220> 
<223> Synthetic 

<400> 640 
alclattala glgggaglaa a 

<210>641 
<211>7 
<212> PRT 
<213> Ari1Ficial Sequence 

<220> 
<223> Synlhelic 

«100>641 
lie TyrTyr SerGly Ser Lys 

' . 

" 

1?5 



• 

<210> 642 
<211> 30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> SyntheUc 

<400:> 642 
gC\jagacagg tcggtgcaat ctttgaclac 

<210> 643 
<211> 10 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthelic 

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

<210> 644 
<211> 321 
<212> DNA 
<213> Artificial Sequence 

<220> 
<:223> Synthetic 

<400> 644 
gccatccggt tgacccaglc lccttccacc ctglclgcal ctgtaggaga cagaglcacc 60 
atclcttgcc gggccaglca gagtattagl agtlggtlgg cclggtatca gcacaaacca 120 
gggaaagccc ctaaaclccl gctctataag gcglclagtl tagaaaglgg gglcccatca 180 
aggltcagcg gcagtggalc lgggacagag ttcaclc\ca ccatcagcag cclgcagcct 240 
ga\galtltg caacttatla clgccaacag ta\aatagtt attctcggac gtlcggccaa 300 
gggaccaagg tggagatcaa a 321 

<210> 645 
<211> 107 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 645 

.,.-~Th•••P••Th•~----·· 1 5 10 15 

~p-W'Th•'·-~-----,·--~ 20 25 :'10 
Leu Ala Trp Tyr Gin His Lys Pro Gly Lys Ala Pro Lys Leu Leu Leu 

35 40 45 
Tyr Lys Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe SerGly 

50 55 60 

---·Th·~~•Th•~Th•'·-~·~·'"'" 65 70 75 80 

11?6 



--~•Th•fy~~-···fy--fy--85 90 95 
Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 

100 105 

<210>646 
<211>18 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"'100> 6'16 
cagagtatta gtagttgg 

<210> 647 
<211> 6 
<212> PRT 
<213> Arti~cial Sequence 

<220> 
<2230> Synthetic 

<400> 647 
Gin Ser lie Ser Ser Trp 

1 ' 

<210>648 
<211:>9 
<212> DNA 
<213> Arti~c1al Sequence 

<220:> 
<223> Synthetic 

«100> 6~8 
aaggcgtct 

-<210> 649 
<211> 3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 649 
Lys Ala Ser 
1 

<210>650 
<211>27 
<212> DNA 
<213> Artificial Sequenoo 

<220> 
<223> Synlhelic 

' 



<400> 650 
caacagtala alagttatlc tcggacg 

<210>651 
<211>9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 651 
Gin Gin Tyr Asn Ser Tyr Ser Arg Thr 

' ' 
<210> 652 
<211>372 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 652 
gagglgcagc tggtgcagtc tggagctgag glgaagaagc clggggcclc aglgaaggtc 60 
lcclgcaagg cclctggtta cacctllaac atclatggla lcagctgggt acgacaggcc 120 
cctggacaag ggcttgaglg galgggalgg atcagcgctt acaatgglaa cacaaaclat 180 
gcacagaaac lccagggcag aglcaccalg accacagaaa catccacgac cacagcclac 240 
alggagtlga ggagcctgag alctgacgac acggccglgl atlactglgc gagagatlct 300 
gatlggggaa ctccctacca claclacggt atggacgtcl ggggccaagg gaccacgglc 360 
accgtctcct ca 372 

<210> 653 
<211> 124 
<0212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 653 

---~--····--,~~~--1 5 10 15 

--~-···~~--··fy=~·-·'''fy 20 25 30 .,, •• ,~.,~ao•M•G'••~B•~-
35 40 45 

··~,·--fy-••••Th•-fy••·~~ 
50 55 60 

"'···~·,·•-Th•Th•••=•Th•Th•Th••fy 
65 70 75 80 

--~··-~·---=••fyfy~ 
85 90 95 

-·---~··=••fy•••fyfy·-·· 100 105 110 
Val Trp Gly Gin Gly Thr Thr Val Tllr Val Ser Ser 

115 120 

!SS 



<210> 65'1 
<211> 24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400:> 654 
ggttacacct tlaacalcla lg gt 

<210> 655 
<211> B 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 655 
GlyTyrThr Phe Asn lie Tyr Giy 

' ' 
<210> 656 
<211> 24 
<212> DNA 
<213> Art1f1cial Sequence 

<220> 
<223> Syntllelic 

<400> 656 
atcagcgctl acaatgglaa caca 

<210> 657 
<211>8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 657 
lie Ser Ala Tyr Asn Gly Asn Thr 

' ' 
<210> 658 
<211>51 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 658 
gcgagagatt c\gaUgggg aaclccclac caclactacg glatggacgl c 51 

<210> 659 
<211>17 



<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 659 
•MMo••Mo~•=NfyHOfyfyG.-MO 
1 5 10 15 v., 

<210>660 
<211>339 
<212> DNA 
<213> ArtHicial Sequence 

<220> 
<223> Synthetic 

<400> 660 
gatattgtga tgacccagtc lccagactcc clggctglgt clctgggcga gagggccacc 60 
a\caactgca agtccagcca gaalatttla lacacclcca acaalaagaa clacllagct 120 
tggtaccagc agaaaccagg acagcctccl aagctgclca tttactgggc atttacccgg 1 BO 
aaatccgggg lccclgaccg attcag\ggc agcggglctg ggacagaltt cactctcacc 240 
atcagcagcc tgcaggctga agalgtggca gttta~act gtcagcaata ttataatac\ 300 
cctcggacgl lcggccaagg gaccaaagtg galalcaaa 339 

<210>661 
<211>113 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 661 ., •• ,.ThcGO•NMo•~---·~-
1 5 10 15 

G'•M•='OMo~~Soc••M•'''~'fyThc 
20 25 30 

••M•-~-fy~-~fy·-~··••B• 
35 40 45 

Noo~~~•fyTo••·=-~---
50 55 60 

•••M••··-·-··=Mo~•-~Thc 
65 70 75 BO 

···-~•B•••••'•••fyfy~G'""'" as so 95 

fyfy-Th•NMTh••••••••Th•~·'M•'" 
100 105 110 

<210> 662 
<211> 36 
<212> DNA 
<213> Artir1cial Sequence 



<:220~ 

<223" Synthetic 

<400> 662 
cagaatattt ta\acacctc caacaataag aactac 

<210>663 
<211>12 
<212> PRT 
<213> Art1Ticial Sequence 

<220> 
~223:> Synthetic 

<'100> 663 
Gin Asn lie Leu Tyr Thr Ser Asn Asn Lys Asn Tyr 
1 5 10 

<210> 664 
<211> 9 
<212> DNA 
<:213" Artificial Sequence 

<220> 
-<223:> Synthetic 

<400> 664 
tgggcattt 

<210>665 
<211>3 
-<212:> PRT 
<213>- Artificial Sequence 

<220> 
-<223> Synlhelic 

<400> 665 
Trp Ala Phe 

' 
-<210> 666 
<211> 27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<'100> 666 
cagcaatatl ataatactcc lcggacg 

<210> 667 
-<211> 9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 



• 

<400~ 667 
Gin Gin TyrTyr Asn Thr Pro Arg Thr 

' ' 
<210>66B 
<211>357 
~212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 668 
cagalcacct tgaaggaglc gggcccagga ctggtgaagc cttcacagac cctglcccic 60 
acctgcaclg tctctgalgg ctccalcaac agtgglgglt cclactggag ctggatccgc 120 
cagcacccgg ggaagggcct ggagtggatl ggglacatca aalacag\gg gggcgtccac 180 
Lataacccgl ccctcaagag lcgaalcacc atatcag\gg acacgtctaa gaaccattlc 240 
lccclgaaaa tgacclctgt gac\gccgcg gacacggccg tg\atttctg lgcgagagca 300 
cctggaaglc acacttttga tatctggggc caggggacaa tgglcaccgt c\ctlca 357 

<210>669 
<211>119 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 669 .. ,·-~~··-···-~-~·---1 5 10 15 
Thr Leu Ser Leu Thr Cys Thr Val Ser Asp Gly Ser lie Asn Ser Gly 

20 25 30 

··-fy~-~~~-·······~-~·'· 35 40 45 

~1••D·~~•fy••••••fy-~-so 55 60 
~~-~l·-~••WIMoTh•-~M•~·~ 
65 70 75 80 
Ser Leu Lys MstThr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Phe 

85 90 95 

~a~a••••••~Th•-•o1•~•••••• 
100 105 110 

Thr Mel Val ThrVal Ser Ser 

'" 
-<210> 670 
<'.211>30 
<212> DNA 
<213> Artificial Sequence 

<220> 
-<223> Synlhelic 

"'100> 670 
gatggctcca Lcaacagtgg tgg~cctac 

<210> 671 



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

"220> 
"223> Synthetic 

<400> 671 
Asp Gly Ser lie Asn Ser Gly Gly SerTyr 
1 5 10 

<210>672 
<211>21 
"212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synihelic 

<400> 672 
alcaaataca glgggggcgt c 

<210> 673 
<211>7 
<212> PRT 
<213> Artificlal Sequence 

<220> 
<223> Synthetic 

<400> 673 
lie Lys Tyr Ser Gly Gly Val 

' " 
<210> 674 
<211> 33 
<212> DNA 
<213> Arti~cialSequence 

<220> 
<223> Synthetic 

<400> 674 
gcgagagcac clggaagtca cacltttgal ale 

<210> 675 
<211>11 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

-<400> 675 
Ala Arg Ala Pro Gly Ser His Thr Phe Asp lie 
1 5 10 

<210> 676 

21 

113 



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

<220> 
<223> Synlhetic 

<400:> 676 
ga\attglga lgaclr;aglc lccaggcacc ctglclttgt ctcc:agggga aagagccacc 60 
clclcctgca gggccagtca gag\gttagc aacaactact lagcctggla ccagcagaaa 120 

cctggccagg clDCCagact cctcalctat ggtacatcca a\agggtcag tggcalDCCa 1BO 
gac:aggllca glggcaglgg glctgggaca gactlcactc tcacr;alcag cagaclggag 240 
cctgaagatt tlgaactata ttatlg\cag caglalagta ggtcaccgal cacctlcggc 300 
caagggacac gac\ggagal laaa 324 

<210>677 
<211>108 
<212:> PRT 
<213> Artiftcial Sequence 

<220> 
<223> Synthetic 

<400> 877 

Mp'•*-Th•G'••••G•Th•~-~-·-· 
1 5 10 15 

G'•--lli~~·~~----W,l••-M• 
20 25 30 

Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 
35 40 45 ,.fy.Thc ___ W,Soc•~MMp __ _ 

50 55 60 

••••••w-•~Th•~•Th•'••-~• 
65 70 75 80 

M----~•fyfy~~G,ofylo•-·•• 
85 90 95 

lie Thr Phe Gly Gin Gly Thr Arg Leu Glu lie Lys 
100 105 

<210> 678 
<211:> 21 
<212> DNA 
<213> Artificial Sequence 

<220:> 
<223> Synlhe\ic 

<400> 678 
cagagtgtta gcaacaacta c 

<210>679 
<211:> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> SynlheUc 

<400> 679 
Gin Ser Val Ser Asn Asn Tyr 

" 



<210> 680 
<211>9 
<212> DNA 
<213> Artflicial Sequence 

<220> 
<223:> Synthetic 

<400> 680 
gglacatcc 

<210> 681 
<211> 3 
-<212> PRT 
<213> Artificial Sequence 

-<220> 
<223> Synthetic 

-<400> 681 
Gly Tilr Ser 

' 
<210> 682 
<211:> 27 
-<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 682 
cagcaglata gtaggtcacc ga\cacc 

-<210>683 
<211:>9 
<212> PRT 
<213> Art1fic1al Sequence 

<220> 
<223> Synlhelic 

<400> 683 
Gin Gin Tyr Ser Arg Ser Pro lie Thr 

' ' 
<210> 684 
<211>360 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 684 

9 

gagglgcagc lggtgcagtc tgggggaggc ttgglacaac ctggg9ggtc cclgagaclc 60 



lcclglgcag cclclggatt cacctttaac aacttlgcca lgacclgggl ccgccaggct 120 
ccagggaagg gcctggagtg gglclraact attaglggla glggcgttga caca\actgc 180 
gcagac\ccg lgaagggccg g~caccalc tccagagaca attccaagaa cacactgtat 2'10 
ctgr;aaalga acagcctgag agccgaggac acggccgtal atlaclgtgc gaaagalggc 300 
gcctlctata gtggclacga acaclactgg ggccagggaa caalgglcac cgtctcctca 360 

<210> 685 
<211> 120 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 685 
Glu Val Gin Lev Val Gin Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 15 

Ser Leu Arg Lev Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asn Phe 
20 25 30 

a••n·~~·~··-~·•~·•~••m• 
35 40 45 

•Th•••··········-Th·fy~--··· 50 55 60 

~··~-Th·•···~---~-Th•~fy 65 70 75 BO 

~···-··-~~---·Th·-~•fyfy~ 85 90 95 

-~--a~•fy•••Ofy•"•fym•••• 
100 105 110 

Gly Thr Mel Val ThrVal Ser Ser 
115 120 

<210> 686 
<211> 24 
<212> DNA 
<213> Artificjal Sequence 

<220> 
<223> Synthetic 

<400> 686 
ggattcacct ttaacaaclt lgcc 

<210> 687 
<211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 687 
Gly Phe l"hr Phe Asn Asn Phe Ala 

' ' 
<210> 688 
<211> 2~ 
<212~ DNA 

116 



<213> Artincial Sequence 

<220> 
<223> Synlhelic 

<400> 688 
attagtggla glggcgttga caca 

<210> 689 
<211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 689 
lie Ser Gly Ser Gly Val Asp Thr 

' ; 

<210> 690 
<211> 39 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhetic 

<400> 690 
gcgaaagalg gcgcctlcta tagtggctac gaacactac 

~210>691 

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

<220> 
<223> Synlhe\ic 

<400> 691 
Ala Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Glu His Tyr 
1 5 10 

<210>692 
<211>324 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 692 
gaaacgacac tcacgcaglc tccaggcacc c\gtctl\gt clccagggga aagagccacc 60 
clctcctgca gggccagtca gagtgtlagc agcagctacl tagcctggta ccagcagaaa 120 
cctggccagg ctcccaggcl cctcalctat gglacatcca acagggcctc lggcalccca 1 BO 
gacaggclca ltggcaglgg glclgggaca gactlcactc Lcaa:alcag cagactggag 240 
tclgaagatt tlgcagtgta ttactglcag caglatggta gctcacctcg gacgttcggc 300 
caagggaa:a aagtggalat caaa 324 



<210> 693 
<211> 108 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 693 

•Th•Tu~Th•••••·••Th•~·-~·-··· 
1 5 10 15 

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Ser 
20 25 JO 

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

lie Tyr Gly Thr Ser Asn Arg Ala Ser Gly lie Pro Asp Arg Leu lie 
50 55 60 

••••••G.TuMp-Thc~Thc•OOoc~~G•• 
65 70 75 80 
Ser Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Ser Ser Pro 

B5 90 95 
Arg Thr Phe Gty Gin Gly Thr Lys Val Asp lie Lys 

100 105 

<210> 694 
<211>21 
<212> DNA 
<21 J> Artificial Sequence 

<220> 
<223> Syn\helic 

<400> 694 
cagagtgtta gcagcagcla c 

<210> 695 
<211>7 
<212> PRT 
<21 J> Artfficial Sequence 

<220> 
"'223> Synthetic 

<400> 695 
Gin Ser Val Ser Ser SerTyr 

' ' 
<210> 696 
<211>9 
<212> ONA 
<213> Artificial Sequence 

<22U> 
<223> Synthetic 

<400> 696 
ggtacatcc 

<210>697 



<211>3 
<212> PRT 
<213> Artificjal Sequence 

<220> 
<223> Synthetic 

<;400> 697 
Gly Thr Ser 

' 
<210>698 
<;211> 27 
<212> DNA 
<213> Artificial sequence 

<220> 
<223> Synthetic 

<400> 698 
cagcagtalg gtagctcacc lcggacg 

<210::> 699 
<211::> 9 
<212> PRT 
"'213::> Artilicial Sequence 

<220> 
"'223> Synthetic 

<400> 699 
Gin Gin Tyr Gly Ser Ser Pro Arg Thr 

' ' 
<210::> 700 
<;211::> 363 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 700 
gagglgcagc lggtgcaglc tgggggaggc gtgglccagc clgggaggtc cctgagaclc 60 
lcclgtgcag cgtclggatt caccttcagl agctalggca tgcaclgggt cc9ccaggct 120 
ccaggcaagg ggclggagtg ggtggcagtt atalgglalg atggaaglaa taaalactal 180 
gcagaclccg tgaagggccg allcaccalc tccagagaca atlccaagaa catgctgtal 240 
clgcaaatga aca9cclgag agccgaggac acggctglgl allactglgc ggcttacgal 300 
attltgatlg gtlatlcccc ggtlgactac tggggccagg gaaccclggl caccgtclcc 360 
lea 363 

~210? 701 
<211> 121 
<212::> PRT 
<213> Artificial Sequence 

<220::> 
<223> Synlheflc 



<400> 701 

GO•l-~WGl•••••••Gl•M•-
1 5 10 15 

-~-~-~•••••••m••••fy 
20 25 30 

•-"•m•-••M••~••~·••m• 
35 40 45 

••11omfy-••·-~fyfy•-•• 
50 55 60 

~--~·m1•••••·--~-••~fy 
65 70 75 BO 

~----·~-~-··-Tu·••fyfy~ 
85 90 95 

Ala Ala Tyr Asp lie Leu lie Gly Tyr Ser Pro Val Asp Tyr Trp Gly 
100 105 110 

Gin Gly Thr Leu Val Thr Val Ser Ser 
115 120 

<210> 702 
<211> 24 
<212> DNA 
<213> Artilicial Sequence 

<220> 
<223> Synthetic 

<400> 702 
ggattcacct tcaglagcla lggc 

<210> 703 
<211> 8 
<212:> PRT 
<213:> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 703 
Gly Phe Thr Phe Ser Ser Tyr Gly 

' ' 
<210> 704 
<211> 24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synl!ielic 

<400> 704 
ata!ggtatg atggaag\aa laaa 

<210> 705 
<211> a 
<212> PRT 
<213> Artir.cial Sequence 

<220> 
<223> Synthetic 

20CJ 



<400> 705 
lie Trp Tyr Asp Gly Ser Asn Lys 

' ' 
<210>706 
<211>42 
<212> DNA 
c213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 706 
gcggcttacg alatLUgat tggttatlcc ccggttgact ac 

<210> 707 
<211>14 
<212> PRT 
<213> Artincial Sequence 

<220> 
<223> Synthetic 

<400> 707 
Ala Ala Tyr Asp lie Leu lie Gly Tyr Ser Pro Val Asp Tyr 
1 5 10 

<210> 708 
<211> 318 
<212> DNA 
<213> Artiftcial Sequence 

<220> 
<223> Synthetic 

<400> 708 
gatatlgtga tgacccagtc tccagccacc ctglctgtgt ctccagggga aagagccacc 60 
clctcctgca gggccagtca gaclgttagt agcaacttag cctggtlcca gcagaaaccl 120 
ggccaggctc ccagactcci catctatgat gcatccacca gggccaclgg lalcccagcc 180 
aggtlcagtg gcaglgggtc tgggacagaa tlcactctca ccalcagcag cctgcaglct 240 
gaagatttlg caglllatta ctgtcagcag lataalaact ggtacacltl tggccagggg 300 
accaagctgg agatcaaa 31 B 

<210> 709 
<211> 106 
<212> PRT 
<213> Artincial Sequence 

<220> 
<223> Synthetic 

«100> 709 

•••,••Th•G'•••••Th•~•••••• 1 5 10 15 
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin ThrVal Ser Ser Asn 

20 25 30 
Leu Ala Trp Phe Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lie 

35 40 45 

20/ 

• 



fyMpM-,O~M~Gl''•P•M~--·· 
50 55 60 

Ser Gty SerGly Thr Glu Phe Thr Leu Thr lie Ser Ser Leu Gin Ser 
65 70 75 80 

··-~·-•,Q•fy~~···fy•·-~fyTh• 
85 90 95 

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

<:210> 710 
<211:> 18 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 710 
cagactgtla gtagcaac 

<210:>711 
<211>6 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 711 
Gin ThrVal Ser Ser Asn 

' ; 

<210> 712 
<211>9 
<212> DNA 
<:213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 712 
gatgcatcc 

<;210> 713 
<211> J 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 713 
Asp Ala Ser 

' 
<Z10> 714 
<211> 24 
<212> DNA 

18 

202 



<213> Artilidal Sequence 

<220> 
-<223~ Synlhelic 

<400> 714 
cagcagtata ataactggta cact 

<210~ 715 
<:211:> 8 
<212:> PRT 
<213~ Artificial Sequence 

<220> 
-<223:> Synthetic 

<400> 715 
Gin Gin Tyr Asn Asn Trp TyrThr 

' ' 
<:210:> 716 
<211:> 357 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhe\ic 

«100> 716 

" 

gaggtgcagc lggtgcaglc gggcccagga ctgglgaagc ctlcacagac cclgtccctc 60 
acctgcactg lclctggtgg ctccattacc aglggtggtt aclactggac clggatccgc 120 
cagcacccag ggaagggcct ggaatggatt ggatacalca aattlaglgg gaacacclac 160 
lacaacCC\:jt ccclcaggag tcgaglcacc atalcactlg acacglclaa gaatcagtlc 240 
lccctgaata lgacclclgl gactgccgcg gacacggccg !gtaltattg tgcgagagca 300 
cclggaaglc ataactttga calctggggc caagggacaa tgglcaccgl clctlca 357 

<210> 717 
<211>119 
<212:> PRT 
<213> Artificial Sequence 

<220:> 
<223:> Synthetic 

«100> 717 
Glu Val Gin Leu Val Gin Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 

Th•~••~Th•~Th·~••••••••••n••• 
20 25 30 

Gly TyrTyr Trp ThrTrp lie Arg Gin His Pro Gly Lys Giy Leu Glu 
35 40 45 

~··•Q••··~--·•-Th•fyfy_, __ 
SCi 55 60 

Leu Arg Ser Arg Val Thr lie Ser Leu Asp Thr Ser Lys Asn Gin Phe 
65 70 75 60 
Ser Leu Asn Mel Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr 

85 90 95 

~-~-~··-,·-·~~···~---100 105 110 
Thr Met Val Thr Val Ser Ser 

2D3 



<210> 719 
<211> 30 
<212> ONA 
<213> Art1ncial Sequence 

<220> 
<223> Synthetic 

<400> 719 
gglggctcca ttaccagtgg tggttaclac 

<210> 719 
<211> 10 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthelic 

<400> 719 
Gly Gly Ser lie Thr Ser Gly Gly TyrTyr 
1 5 10 

<210> 720 
<211> 21 
<212> ONA 
<213> Art1ncial Sequence 

<220> 
<223> Synthetic 

<400> 720 
atcaaattta glgggaacac c 

<210> 721 
<211> 7 
<212> PRT 
<213> Arti~cial Sequence 

<220> 
<223> Synthetic 

<400> 721 
lie Lys Phe Ser Gly Asn Thr 

' ' 
<210> 722 
<211> 33 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 722 
gcgagagcac clggaagtca laacll!gac ate 

104 



"210> 723 
<211>11 
<212> PRT 
"213> Artificial sequence 

<220> 
<223> Synthetic 

"'400> 723 
Ala Arg Ala Pro Gly Ser His Asn Phe Asp lie 
1 5 10 

<210> 724 
~211>324 
<212> DNA 
<213:> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 724 
gccatccggt tgacccaglc tccagacacc ctgtcttlgt c\ccagggga aagagccacc 60 
clclcctgca gggccagtgl gagtattagl aalaaclatt tagcctggta ccagcagaaa 120 
cclggccagg ctcccaggcl cctca\clat ggtgcatcca gcaggg:cac tggcatccca 160 
gacaggttca glggcaglgg gtclgggaca gacttcaclc tcaccalcag aagaclggag 240 
lclgcagatt ttgcaccgta tlactgtcag caatatagta ggtcaccgat caccttcggc 300 
caagggacac gaclggagat taaa 324 

<210> 725 
<211>108 
<212> PRT 
<213> Arl1ficial Sequence 

<220:> 
<223> Synthetic 

<400> 725 
Ala lie Arg Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly 
1 5 10 15 
~~an.~·•·~~·••W•••--

20 25 30 
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 
lie Tyr Gly Ala Ser Ser Arg Ala Thr Gly lie Pro Asp Arg Phe Ser 

50 55 60 
·-••••••-Mo~oThc~•-'•~~~~ 
65 70 75 80 
Ser Ala Asp Phe Ala Pro Tyr Tyr Cys Gin Gin Tyr Ser Arg Ser Pro 

85 90 95 
lie Thr Phe Gly Gin Gly Thr Arg Leu Glu lie Lys 

100 105 

<210> 726 
<211> 21 
<212> DNA 
<213> Artificial Sequence 

<220> 

2o!) 



<223> Synthetic 

<:400:> 726 
glgagtatta gtaalaacta l 

<210>727 
<211>7 
<212> PRT 
<213> Art1ncial Sequence 

<:220:> 
<223> Synthetic 

<400> 727 
Val Ser lie Ser Asn Asn Tyr 

' ' 
<210> 728 
<:211>9 
<212> DNA 
<213> Artincial Sequence 

<220> 
<223> Synthetic 

<400> 728 
gglgcatcc 

<210> 729 
<211> 3 
<212> PRT 
<213> ArtiFJcial Sequence 

<220> 
<223> Synthetic 

<:400:> 729 
GlyAla Ser 

' 
<210> 730 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 730 
cagcaalata glagglcacc ga\cacc 

<210> 731 
<211> g 
<212> PRT 
<213> Artificial Sequence 

<:220> 
<223> Synthetic 



<400> 731 
Gin Gin Tyr Ser Arg Ser Pm lie Thr 

' ' 
<210> 732 
<211> 357 
<212> DNA 
<213> Art1r.cial Sequence 

<220> 
<223> Synthetic 

<400> 732 
cagglgcagc tgcaggagtc gggcccagga clggtgaagc cttcacagac cctglccctc 60 
acctgcactg tctctggtgg ctccatcaac agtgtlactt actactggac ctggatccgc 120 
cagcacccag ggaggggcct agagtggatt gggtacatca aatlcaglgg gagcaccla.c 180 
tacaacccgl ccclcaaggg tcgagtcacc ala.tcagtgg acacgtctaa gaaccaatlc 240 
tccctlaaaa tlaaclclgl gactgccgcg gacacggccg lgtttlaclg lgcgagagcl 300 
lctggaaglc atactlttga tatclggggc caagggacaa lggtcacogt ctcclca 357 

<210> 733 
<211>119 
<212> PRT 
<213> Arlir.cial Sequence 

<220> 
<223> Synthetic 

<400> 733 
Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 

fu~-·~Th.~Th··-··-,·---20 25 30 
Th•fyfymncm1•-••~M•-•~·•• 

35 40 45 
mlO.fylO~~·-·•-ThcfyfyMoM• 

50 55 60 

~~---fu~---fu·~-~-65 70 75 so 
··~~lloMo•Wlli•••Mplli•W~ofy 

85 90 95 

~·-••••••fu•~-~m•••'·•• 100 105 110 
Thr Mel Val Thr Val Ser Ser 

'" 
<210> 734 
<211> 30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 734 
gglggctcca lcaacaglgl tactlaclac 

<210> 735 
<211>10 

30 



<212~ PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

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

<210> 736 
<211>21 
<212> DNA 
<213~ Artificial Sequence 

<220> 
<223> Synthetic 

<400> 736 
a\caaattca gtgggagcac c 

<210> 737 
<211>7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 737 
lie Lys Phe Ser Gly Ser Thr 

' , 
<210>736 
<211>33 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 739 
gcgagagctt clggaaglca tactttlgat ale 

<210> 739 
<211>11 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> -139 
Ala Arg Ala Ser Gly Ser His Thr Phe Asp lie 
1 5 10 

<210> 740 
<211>324 

20J 



<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 740 
gaaacgacac tcacgcaglc tccaggcacc clglctttgl ctccagggga aagagccacc 60 
clctcclgca gggccagtca gagtgttagc aacagctacl tagcciggla ccagcagaaa 120 
cciggccagg clcccaggct cctcalctc\ ggtgcglcra gcagggtcac lggratccca 180 
garaggttca gtggcag(gg glctgggaca gacttcactc !caccatcag cagactggag 240 
cctgaagatl ttggaalgla ttaclgtcag caglalagta gglcaccgat caccUcggc 300 
caagggacca agctggagat caaa 324 

<210> 741 
<211> 108 
<212> PRT 
<213> Artificial SequenC€ 

<220> 
<223> Synthelic 

"400> 741 
•Tu•Th•~Th•••MG·~~-~·•N• 
1 5 10 15 

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

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

··-··-···--~·~-•ONMp __ _ 50 55 60 
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu 
65 70 75 80 
N-~-··-fyfy~G,oGOfy ___ N 

85 90 95 
lie Thr Phe Gly Gin Gly Thr Lys Leu Glu lie Lys 

100 105 

<210> 742 
<211> 21 
<212> DNA 
<213> Artificial Sequence 

<;220> 
<223> Synthetic 

-<400> 742 
cagaglgtia gcaacagcta c 

-<210> 743 
<211> 7 
<212> PRT 
-<213> Arl1~cial Sequence 

<220> 
<223> Synthetic 

<400> 743 
Gin Ser Val Ser Asn Ser Tyr 

' " 



<210> 7M 
<211> 9 
<212> DNA 
<213> Artiricial Sequence 

<220> 
<223> Synthetic 

<400> 744 
ggtgcg\cc 

<210> 745 
<211>3 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhe\ic 

<400> 745 
Gly Ala Ser 

' 
<210> 746 
<211> 27 
<212> DNA 
<213> Artfficial Sequence 

<220> 
<223> Synthetic 

<400> 746 
cagcaglala gtagglcacc gatcacc 

<210> 747 
<211> 9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 747 
Gin Gin Tyr Ser Arg Ser Pro Ile Thr 

' 5 

<210> 748 
<211> 357 
<212> DNA 
<213> Artiricial Sequence 

<'.220> 
<223> Synthetic 

<400> 748 

9 

gaggtgcagc tggtgcagLc lgggggaggc tlgglacagc clggcaggtc cctgagac!c 60 

tcctg\gcag cc\clggagt caccttggat gattatgcca lgcactgggl ccggcaagcl 120 

2/D 



ccagggaagg gcctggaglg ggtctcaagt atlagtlgga atagtggtag !ataggctat 1 BO 
gcggactctg tgaagggccg ctlcaccatc tccagagaca acgccaagaa ctcccig!at 240 
ctgcaaatga acagtctgag agclgaggac acggccttgt atlaclglgc aaaagatggg 300 
tggaacccgt actactttga ctatlggggc cagggaataa cggtcaccgt ctcdca 357 

<210> 749 
<211> 119 
~212> PRT 
<213> Arti~c1al Sequence 

~220> 
<223> Synthetic 

<400> 749 
Glu Val Gin Leu Val Gin Ser Gly Gly Gly Leu Val Gin Pro Gly Arg 
1 5 10 15 

-~-~-~--·••W-~Mp-fy 20 25 30 
Ala Met His Trp Val Arg Gin Ala Pro Gty Lys Gly Leu Glu Trp Val 

35 40 45 

-····-~·-•••••••fyMMp•W 50 55 60 

~--··-~-----~--~fy 65 70 75 60 

~·---·-~--····--~fyfy~ 95 90 95 

-~-·-~-~fyfy--fy~··-· 100 105 110 
lie ThrVal Thr Val Ser Ser 

"' 
<210> 750 
<211> 24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 750 
ggagtcaccl lgga\gatla tgcc 

<210~ 751 
<211> 8 
<212> PRT 
<213~ Artificial Sequence 

<220> 
<223> Synthetic 

<400> 751 
Gly Val Thr Leu Asp Asp Tyr Ala 

' . 
<210> 752 
<211> 24 
<212:> DNA 
<213> Arlilicial Sequence 

211 

I 
I 
' ' 



<220:> 
<223> Synlhelic 

<400> 752 
etlagttgga a\ag\gglag Lala 

<210:>753 
<211>B 
<212:> PRT 
<213> Artificial Sequence 

<220:> 
<223> Synthetic 

<400:> 753 
lie SerTrp Asn Ser Gly Ser lie 

' 5 

<210> 75'1 
<211>36 
<212:> DNA 
<213:> ArtHicial Sequence 

<220> 
<223:> Synlhelic 

<400> 75'1 
gcaaaagatg gglggaaccc glac\acttt gactal 

<210:> 755 
<211> 12 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Syn\he\ic 

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

<210> 756 
<211> 321 
<212> DNA 
<213:> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 758 
gacatccagt lgacccaglc lccalcctcc ctglclgcal ctgtaggaga cagagtcacc 60 
atcactlgcc gggcaagtca gggcattaga aglgattlag gctggtatca gcagaaacca 120 
gggaaagccc claagcgccl gatcLalgct gcalccagtl tgcaaaglgg gglcccatca 1 BO 
aggttcagcg gcaglggatc tgggacagae tlcaclctca caalcagcag cctgcagccl 240 
gaagatttlg caactlatta ctglclacag calaa\agtl accctctcac ttlcggcgga JOO 
gggaccaagg lggaaa\caa a 321 

<210> 757 
<211>107 

212 



<212> PRT 
<213> ArtiFicial Sequence 

<220> 
<223> Synthetic 

"'100> 757 

_,,,a.~Th•••~--~•••••• 
1 5 10 15 

--~'fu•Th•~--····•'·--Mp 20 25 JO 

~-~fy·,·-~·-··~-~~-~,. 35 40 45 
Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

-·-··~··••Th•~Th•'·--~-·-65 70 75 80 

··-·••fufyfy~~-,·--fy·-~ 85 90 95 
Thr Phe Giy Gly Gly Thr Lys Val Glu Ile Lys 

100 105 

<210> 758 
<211>18 
<212> DNA 
<213> Arliflcial Sequence 

<220> 
<223> Synthetic 

<400> 758 
cagggcatta gaaglgat 

<210> 759 
<211>6 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"'100> 759 
Gin Gly lie Arg ser Asp 

' ; 

<210> 760 
<211>9 
<2120- DNA 
<213> Artificial Sequence 

<220> 
<223> SynU1elic 

<400>760 
gctgcalcc 

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

213 



<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 761 
Ala Ala Ser 

' 
<210> 762 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 762 
ctacagcata atagltaccc tctcacl 

<210> 763 
<211>9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

"'100> 763 
Leu Gin His Asn SerTyr Pro Leu Thr 

' . 
<210> 764 
<211>357 
<212> DNA 
<213> Artiflcial Sequence 

<220> 
<223> Synthetic 

<;400> 764 
cagatcacct tgaaggagtc gggcccagga clggtgaagc ctlcacagac cc\glccctc 60 
acctgcgccg lclclgglga clcctlcagc agtggtaatl aclaclggag clggatccgc 120 
caacacccag ggaagggcc\ ggagtggatt ggglacatca agtacaclgg gagcacctac 180 
tacaacccgt ccc\caagag tcgagltatt alattagtag acacgtctaa gacccagttc 240 
tccctgaagc tgagc\c\gt gaalgccgcg gacacggccg tglatlaclg tgcgagagca 300 
cctggaactc algctltlga lgttlggggc caagggacaa lggtcaccgt clcctca 357 

<;210> 765 
<211> 119 
<212> PRT 
"'213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 765 

Glollofu~~·•••••N•~·-~·-~~ 
1 5 10 15 



Tu~·-~••~a•••-••••••• 
20 25 30 

Mofyfy~-~'''-"'"~N·~-~G'• 
35 40 45 

~-·fy'O~fyTh•••T•fyfy_N_ 
50 55 60 

Leu Lys Ser Arg Val lie Ile Leu Val Asp Thr Ser Lys Thr Gin Phe 
65 70 75 BO 
Ser Leu Lys Leu Ser Ser Val Asn Ala Ala Asp Thr Ala Val Tyr Tyr 

65 90 95 
Cys Ala Arg Ala Pm GlyThr His Ala Phe Asp Val Trp Gly Gin Gly 

100 105 110 
Thr Me\ Val Thr Val Ser Ser 

"' 
<210> 766 
<211>30 
<212> DNA 
<213> Artificial Sequence 

<;220> 
<223> Synthelic 

<400> 766 
ggtgactcci tcagcagtgg laatlaclac 

<210> 767 
<211> 10 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 767 
Gly Asp Ser Phe Ser Ser Gly Asn TyrTyr 
1 5 10 

<210>766 
<211>21 
<212> DNA 
<213> ArtiFJcial Sequence 

<220> 
<223> Synthetic 

<400> 766 
alcaagtaca ctgggagcac c 

<210> 769 
<211>7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 769 
lie Lys TyrThr Gly Ser Thr 

" 



<210> 770 
<211>33 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 770 
gcgagagcac ctggaactca tgcttttgat glt 

<210> 771 
<211>11 
<212> PRT 
<213> Artificial Sequence 

<:220> 
<223> Synthetic 

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

<210> 772 
<211>324 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 772 
gaaacgacac lcacgcagtc tccaggcacc clgtcttlgt tlccagggga aagagccacc 60 

ctctcclgca gggccagtca gaglgtlagc aglagctact tagcctggta ccagcagaaa 120 
cctggccagg c\cccaggct cctcatcta\ ggtgcalcca gcagggccac lggcatccca 180 
gacaggttca gtggcagtgg glctgtgaca gactccactc lcaccalcag cagcctggag 240 
cctgaagatl tlgcagtgla tlactglcag caglalagta gglcaccgat cacctle<;Jgc JOO 

caagggacca agclggagatcaaa 324 

<210> 773 
<:211> 108 
<212> PRT 
<213> Arti~cial Sequence 

<220> 
<223> Synlhelic 

<400> 773 

••Th•'•~n••••••••n•~•~•M•••• 
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 

••fy•·---~-fu···~-~~·-50 55 60 
Gty Ser Gly Ser Val Thr Asp Ser Thr Leu Thr lie Ser Ser Leu Glu 

2/b 



65 70 75 80 

····~~·----~·,····-~-~ as eo 95 
lie Thr Phe Gty Gin Gly Thr Lys Leu Glu lie Lys 

100 105 

<210> 774 
<211> 21 
"'212:> DNA 
<213> Arti~cial Sequence 

<220:> 
<223> Synthetic 

<400:> 774 
cagaglgtta gcagtagc\a c 

..;210:> 775 
<211:> 7 
<212> PRT 
<213:> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 775 
Gin Ser Val Ser Ser SerTyr 

' ' 
<210> 776 
<211:> 9 
<212> DNA 
<213> Artificial Sequence 

<220:> 
<223> Synthetic 

«100:> 776 
ggtgcatcc 

<210:> 777 
<211:>3 
<212> PRT 
"213:> Artificial Sequence 

<220> 
<223> Synlhelic 

«100> 777 
Gly Ala Ser 

' 
<210> 778 
<211>27 
..;212:> DNA 
<213> Arti~cial Sequence 

<220> 

' 

" 

21f 



<223> Synthetic 

<400:> 778 
cagcagtata gtaggtcacc galcacc 

<210>779 
-<211>9 
<212> PRT 
<213> Artificial Sequence 

<220~ 

<223> Synthe\ic 

<400> 779 
Gin Gin Tyr Ser Arg Ser Pro lie Thr 

' ' 
<210> 780 
<211>360 
<212~ DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

-<400> 780 
gaaglgcagc tggtgcagtc lgggggagcc ttgg\acaac ctggggggtc cctgagaclc 60 
tcctgtgcag cctclggatt cacctllaac aactttgcca lgacctgggt ccgccaggcl 120 
ccagggaagg gcclggagtg ggtctcaact altaglggla glggcgttga cacataclgc 180 
gcagactccg tgaagggccg gttcaccatc lccagagaca attccaagaa cacactgtal 240 
ctgcaaa\ga acagcctgag agccgaggac acggccgtat attactgttc gaaaga!ggc 300 
gccllclala gtggctacga acactactgg ggccagggaa ccacggtcac cglclcclca 360 

<210> 781 
<;211>120 
<212~ PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 781 
Glu Val Gin Leu Val Gin Ser Gly Gly Ala Leu Val Gin Pro Gly Gly 
1 5 10 15 
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asn Phe 

20 25 30 

•••••Th·~-~·,·-~-~··~-~~' 
35 40 45 

••Th•••S••••••-Tucfy~••Mo•• 
50 55 60 

~-~-~··-~-M•••~MoThc~fy 
65 70 75 80 

~~-~-~~·•~MO'O•M~lfyfy~ 
85 90 95 

Ser Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Glu His Tyr Trp Giy Gin 
100 105 110 

Gly ThrThrVal ThrVal Ser Ser 
115 120 

2JS 



<210> 782 
<211:>24 
<212:> DNA 
<213> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 782 
ggatlcar;ct tlaacaactl tgcc 

<210> 783 
<211:> 8 
<212~ PRT 
<213> Artir.cial Sequence 

<220> 
<223> Synthetic 

<400> 783 
Gly Phe Thr Phe Asn Asn Phe Ala 

' ; 

<210> 784 
<211> 24 
<212~ DNA 
<213>- Artificial Sequence 

<220:> 
<223,, Synthetic 

<4000> 78<1 
atlaglggta gtggcgttga caca 

<210> 785 
<211:>8 
<2120> PRT 
<213> Artificial Sequence 

<220:> 
<223,, Synthetic 

<~00:> 785 
lie Ser Gly Ser Gly Val Asp Thr 

' ; 

<210> 786 
<211:>39 
<2120> DNA 
<213> Arl1~cial Sequence 

<220> 
<223> Synlhetic 

<400> 786 
tcgaaaga\g gcgcctlcta laglggctac gaacactac 

<210> 787 

" 



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

<220> 
<223> Synthetic 

"400> 787 
Ser Lys Asp Gly Ala Phe Tyr Ser GlyTyr Glu His Tyr 
1 5 10 

<210> 788 
<211>324 
<212> ONA 
<213> Artificial Sequence 

..;220> 
<223:> Synthetic 

<400> 788 
gaaacgacac tcacgcaglc tccaggcacc ctglctttgt ctccagggga aagagccacc 60 
ctclcclgca gggccaglca gagtgttagc agcagclacl lagcctggta ccagcagaaa 120 
cclggccagg ctcccaggct cclcatclat ggtacatcca acagggccac tggcalccca 180 
gacaggttca glggcagtgg gtctgggaca gacttcactc tcaccatcag cagaclggag 240 
tctgaagatl tlgcagtg!a tlactglcag cagtatggta gctcacclcg gacgtlcggc 300 
caagggacca aggtggagatcaaa 324 

<210> 789 
..;211>108 
<212> PRT 
<213> Artincial Sequence 

<220> 
<223> Synthetic 

<400> 789 

Gl•Th•Th•~lli-1•~-lli~-~-··· 
1 5 10 15 
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Ser 

20 25 JO 
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 

IO~G·lli~•--••Th••IO~Mp-~•-
50 55 60 

Gly Ser Gly Ser Gty Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu 
65 70 75 80 
Ser Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Ser Ser Pro 

85 90 95 
Arg Thr Phe Gly Gin Gty Thr Lys Val Glu lie Lys 

100 105 

<210> 790 
<211>21 
<212> DNA 
"'213> Artificial Sequence 

<220> 
<223> Synthetic 

220 

f 
/ 



<400> 790 
cagagtg~a gcagcagc\a c 

<210> 791 
<211>7 
<212> PRT 
<213> Ar1ificial Sequence 

<220> 
<223> Synlhelic 

<400> 791 
Gin Ser Val Ser Ser SerTyr 

' ' 
<210> 792 
<211>9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 792 
ggtacatcc 

<210> 793 
<211>3 
<212> PRT 
<213> ArtiFJcial Sequence 

<220> 
<223> Synthetic 

<400> 793 
Gly Thr Ser 

' 
<210> 794 
<211> 27 
<212> DNA 
<213> Arti~cial Sequence 

<220> 
<223> Synthetic 

<400> 794 
cagcagtalg glagclcacc tcggacg 

<210> 795 
<211> g 
<212> PRT 
<213> Artilicial Sequence 

<220> 
<223> Synlhelic 

<400> 795 
Gin Gin Tyr Gly Ser Ser Pro Arg Thr 

]2/ 

' ' 



' 

<210> 796 
<211> 357 
<:212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhetic 

<400> 796 
gaagtgcagc tggtgcagtc tggacclgag glgaagaagc ctggggcclc aglgaagglc 60 
lcctgcaagg ctlciggtla cacctttacc tacla\gg\a tcagtlggal acgacagacc 120 
cctggacaag ggcttgaglg galgggalgg atcagcgctt acgalgglaa cacagactat 180 
gcacagaagl lccaagacag aalcaccalg accacagaca catcclcgac cacagcctoc 240 
atggaactga ggagccigag atctgacgac acggccgtct attaclgtgc gaggta\agt 300 
lggaacaagc actggttcga cccclggggc cagggaacca tggtcaccgl ctcltca 357 

<:210> 797 
<211>119 
<212> PRT 
<213> Ar11ncial Sequence 

<220> 
<223> Synthetic 

"'100> 797 
Glu Val Gin Leu Val Gin Ser Gly Pro Glu Val Lys Lys Pro Gly Ala 

1 5 10 15 
--~--~~-••GOfyTh•~•Th•fyfy 

20 25 30 

•1•••m1•~··Th•NGOGl•G•~•·m••• 
35 40 45 

•om1•••·fy-•M•Th•Mofy•GI•~·· 
50 55 60 

G•-~IOThc-ThcTu-Tu••••TuThcMfy 
65 70 75 so 
MOQ•~~-~~-•-MoT•••Wfyfy~ 

85 90 95 
Ala Arg Tyr Ser Trp Asn Lys His Trp Phe Asp Pro Trp Gly Gin Gly 

100 105 110 
Thr Met Val Thr Val Ser Ser 

'" 
<210> 798 
<211> 24 
<212> DNA 
<213:> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 798 
ggllacaccl ttacctacta tggt 

<210> 799 
<211,. a 
<212> PRT 
<213> Artiftcial Sequence 

22 2-



<220> 
<223> Synthelic 

«100> 799 
Gly TyrThr Phe ThrTyrTyr Gly 

' ' 
<210> 800 
<211>24 
<212:> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 800 
alcagcgctt acgatgglaa caca 

<210> 801 
<211>8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 801 
lie Ser Ala Tyr Asp Gly Asn Thr 

' ' 
<210:> 802 
<211>36 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 802 
gcgaggtata gltggaacaa gcactgg~c gacccc 

<210> 803 
<211> 12 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

«100> 803 
Ala Arg Tyr Ser T•p Asn Lys Hi& Trp Phe Asp Pro 
1 5 10 

<210:> 804 
<211>324 
<212> DNA 
<213> Artificial Sequence 

223 



<220> 
<223> Syn\he\ic 

<400> 804 
gaaatlgtga lgacacaglc tccaggcacc clgtctttgl ctccagggga cagagccacc 60 
ctc\cctgca gggccaglc:a gagtgltacc ggcagctact lagcctggta ccagc:agaaa 120 
cctggcc:agg ctcccagaci cclcalclat gglgcatcca acagggccac tggcatccca 180 
gacaggtlca clggcag\gg gtctgggaca gactlcactc tcaccatcag cagactggag 240 
ccigaagatl ttgcaglg\a ttlciglcaa cagtcigc~ lcicaccglg gacgllcggc 300 
caggggacca aggtggaaal caaa 324 

<210> 605 
<211> 108 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 805 

•'•W-Th•G'•-~•Th•~-~-~·· 
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 

'"fy·---~-~··,··--~~·Th• 
50 55 60 

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu 
65 70 75 BO 

~--~oMWfy•M~G•G'••••~•-•• 
85 90 95 

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

<210> 806 
<211>21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

«100> 806 
cagagtglla ccggcagcla c 

<210> 807 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
-<L.23> Synthetic 

<400> 807 
Gin Ser Val Thr Gly Ser Tyr 

' ; 



<210~ 808 
<211> 9 
<212> DNA 
<:213> ArtifiC:Jal Sequence 

<220:> 
<223> Synthetic 

<400> 808 
gglgcalcc 

<210> 809 
<211>3 
-<212> PRT 
<:21 3> Artificial Sequence 

<:220> 
<223> Synlhelic 

<400> 809 
G~Ala Ser 

' 
<:210> 810 
<211> 27 
<212> DNA 
<:213> Artificial Sequence 

<220> 
<:223> Synthetic 

<400> 810 
caacaglctg cmctcacc glggacg 

<210>811 
<211>9 
<212> PRT 
<:21 3> Artificial Sequence 

-<220> 
<:223> SyntlleUc 

<400> 811 
Gin Gin Ser Ala Phe Ser Pro Trp Thr 

' ' 
<210> 812 
<211>357 
<:212> DNA 
<213> Arli~c1al Sequence 

<220c-
<223> Synlhelic 

<400> 812 

" 

gagglgcagc tggtgcaglc lgggggaggc ttgglacagc ctggcagglc cclgagaclc 60 
tcclgtgcag cc\clggagt cacctlggal gatlalgcca tgcactgggt ccggcaagct 120 
ccagggaagg gcclggaglg gglctcaagt attagttgga alaglgglag tataggctat 1 SO 
gcggaclctg lgaagggccg cttcaccatc tccagagaca acgccaagaa clccclgtat 240 

' 



' 
ctgcaaa1ga acagtc\gag agclgaggac acggccttgl atlaclglgc aaaagatggg JOO 
!ggaacccgl aclactttga ctallggggc cagggaalac cggtcaccgl ctcctca 357 

<210> 813 
<211> 119 
<212> PRT 
..;213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 813 

Gl•WGO~•WGO•G•••··~WGOP•G•~ 
1 5 10 15 

-~·~~-~··a•ocG.WITh•~·--fy 
20 25 30 

Ala Mel His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ser Ser lie SerTrp Asn Ser Gly Ser lie Gly Tyr Ala Asp Ser Val 

50 55 60 
Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 80 

~·,······-~~-~-·Th•-~fyfy~ 
85 90 95 

Ala Lys Asp Gly Trp Asn Pro Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly 
100 105 110 

Ile Pro Val Thr Yal Ser Ser 

'" 
..;210>814 
<211>2'1 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Syn\helic 

<400> 814 
ggagtcaccl tggatgal\a tgcc 

<210> 815 
<211> 8 
<212> PRT 
<213> Artiric1al Sequence 

<220> 
<2230> Synthetic 

<400> B15 
Gly Val Thr Leu Asp Asp Tyr Ala 

' ' 
<210>81ti 
<211>24 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhel1c 

22& 



<400> 816 
attagttgga atagtggtag !ala 

<210> 817 
<211>8 
<212> PRT 
<213> Arliftcial sequence 

<'.220> 
<223> Synthetic 

<400> 817 
lie Ser Trp Asn Ser Gly Ser lie 

' ' 
<210> 818 
<211>36 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 818 
gcaaaagatg gglggaaccc glactacttt gactal 

<210~ 819 
<211> 12 
<212> PRT 
<213> Artfficial Sequence 

<220> 
<223> Synthelic 

<400> 819 
Ala Lys Asp Gly Trp Asn Pro TyrTyr Phe Asp Tyr 
1 5 10 

<210> 820 
<211> 321 
-<212> DNA 
<213> Arlificial Sequence 

<220> 
<223> Synthetic 

<400> 820 
gacalccaga !gacccagtc tccalcctcc ctglctgcat ctgtaggaga cagaglcacc 60 
alcacttgcc gggcaaglca gggcaltaga aglgatttag gctgglalca gcagaaacca 120 
gggaaagccc ctaagcgccl galclatgcl gcalccaglt lgcaaaglgg gglcccatca 180 
aggtlcagcg gcagtggalc tgggacagaa ltcaclctca caalcagcag cctgcagcct 240 
gaagattttg caacclatla ctg\clacag calaalagtl accclctcac tllcggcgga 300 
gggaccaagc tggagalcaa a 321 

<210> 821 
-<211>107 
<212> PRT 
-<213> Artificial Sequence 



<220> 
<223> Synthelic 

<400> 821 _, ___ Th••·-~····~---~,. 
1 5 10 15 

-·--''·-~·-··-·•'·•·--20 25 30 

~··~fyG'•·~~-~-N~-~''" 
35 40 45 

Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

-··-·-·••Th•~Th·'·--~-·-65 70 75 80 
---•TOfyfy~~Bo•OMo-QcN~ 

85 90 95 
Thr Phe Gty Gly Gly Thr Lys Leu Glu lie Lys 

100 105 

<210> 822 
<211:> 18 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 822 
ca9ggcatla gaaglgal 

<210> 823 
<211>6 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 823 
Gin Gly lie Arg Ser Asp 

' . 
<210> 824 
<211>9 
<212> DNA 
<213> Artificial Sequence 

<;220> 
<223> Synthetic 

<400> 624 
gctgcalcc 

<210> 825 
<211>3 
<212> PRT 
<213> Artificial Sequence 

• 

22i? 



~220> 

<223> Synthetic 

<'100> 825 
Ala Ala Ser 
1 

<:210> 826 
<211> 27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

~~00> 826 
ctacagcata alagltaccc tctcact 

<210> 827 
<211> 9 
<212> PRT 
<213> Artificial Sequence 

<:220> 
<223> Synthetic 

<400> 827 
Leu Gin His Asn SerTyr Pro Leu Thr 

1 ' 

<210> 828 
-<211> 357 
<:212> DNA 
<213> Artificial Sequence 

<:220> 
<223> Synthetic 

~400> 828 
cagglacagc tgcagcaglc gggcccagga ctggtgaagc cUcacagac cc!gtccctc 60 
acctgcgctg tctctggtga ctccUcagc agtggtaatl aclactggag ctggatccgc 120 
caacacccag ggaagggcct ggagtggatt ggglacatca agtacactgg gagcacctac 180 
lacaacccgt ccclcaagag tcgagtlacc alattagtag acacglclaa gacccagtlc 240 
tccctgaagc tgagclctgt gactgccgcg gacacggccg lglatlactg lgcgagagca 300 
cclggaactc atgUttlga tgtctggggc caagggacaa lggtcaccgt ctcllca 357 

<210> 829 
<211> 119 
<:212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<'100> 829 
Gin Val Gin Leu Gin Gin Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 

n.~.-~n·~••••Mo•~·-~·• 
20 25 30 

)2'j 



Mofyfy~-~-~-''''"·~-~-35 40 45 

~'··fy-~fyT•G•••llifyfy-~•• 
50 55 60 

~~-~-fu'•~•-n·•~-···-65 70 75 80 

··~~~----···--··•fyfy 85 90 95 
Cys Ala Arg Ala Pro Gly Thr His Val Phe Asp Val Trp Giy Gin Gly 

100 105 110 
Thr Mel Val Thr Val Ser Ser 

'" 
<210~ 830 
<211> 30 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223:> Synthetic 

<400> 830 
ggtgactcct lcagcagtgg laattac\ac 

<210> 831 
<211>10 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

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

<:210> 832 
<211> 21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<:223> Synlhelic 

<400> 832 
alcaagtaca clgggagcac c 

<210> 833 
<211> 6 
<212> PRT 
<:213> Artificial Sequence 

<220> 
<223> Synthetic 

<400:> 833 
Lys Tyr Thr Gly Ser Thr 

' ' 



<210> 834 
<211> 33 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 834 
gcgagagcac clggaaclca tgtttttgat gtc 

<210> 835 
<211>11 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

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

<210> 836 
<211>324 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 836 
gacatccagt tgacccagtc lccaggcacc ctgtctttgc ttccagggga aagagccacc 60 
clclcclgca gggccaglca gaglgttagc agtagc\att tagcctggta ccagcagaaa 120 
cclggccagg ctcccaggct cctcatctal gglgcalcc:a gcagggccac lggcalccca 180 
gacaggttca glggcagtgg glclglgaca gacllcaclc tcaccalcag cagcclggag 240 
cctgaagatt llgcaglgta ttaclgtcag caglatagta gg\caccgal caccttcggc 300 
caagggacca aggtggagat c:aaa 324 

<210> 837 
<211> 108 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 837 
Asp lie Gin Leu 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 Gin Ser Val Ser Ser Ser 
:20 25 30 

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

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

·-··-•Th•MP~•-~Th•IO••-~~ 65 70 75 80 
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ser Arg Ser Pro 



85 90 95 
lie Thr Phe Gly Gin Gly Thr Lys Val Glu Ile Lys 

100 105 

<210> 838 
<211>21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 838 
cagagtgtla gcagtagcta t 

<210> 839 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 839 
Gin Ser Val Ser Ser Ser Tyr 

' ; 

<210> 840 
<211> 9 
<212> DNA 
<213> Artincial Sequence 

<220> 
<223> Synthetic 

<400> 840 
ggtgcatcc 

<210> 841 
<211> J 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 8'11 
Gly Ala Ser 

' 
<210> 842 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

" 



<400> 6'12 
cagcagtata gtaggtcacc galcacc 

~210> 843 
<211>9 
<212> PRT 
<213> Artificial Sequence 

..;220> 
<223> Synthetic 

<400> 843 
Gin Gin Tyr Ser Arg Ser Pro lie Thr 

' ' 
<210> 844 
<211>363 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 8'14 
caggtgcagc tgcaggagtc gggcccagga ctggtgaagc ctlcacagac cclgtccctc 60 
acclgcactg lctctgglgg ctccatcagc agtggtggtl aclactggag ttggatccgc 120 
cagcacccag ggaagggcct ggagtggalt gggtacatcc atlatagtgg gaac::acccac 1 ao 
tacaatccga ccc!caagag tcgaatLacc atalcaglag acacglclaa gaaccagllc 240 
tcccttgagg lgaactctgl gaclgccgcg gacacggccg lataclactg tgcgaggaal 300 
alggtlcggg gagtlcactg gttcgacccc tggggGGagg gaaccacggt caccgtclcc 360 
lea 363 

<210> 845 
<211>121 
<212> PRT 
<213> Ar11~cial Sequence 

<220> 
<223> Syntllelic 

<400> 6'15 
Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 

Th•~•~n.~n·•••••••,••••• 
20 25 30 

Gly Tyr TyrTrp SerTrp lie Arg Gin His Pro Gly Lys Gly Leu Glu 
35 40 45 

m, •• ,fy,OHOfy•Gl-ThcHOfy-•mTu 
50 55 60 

~~~·-'OThc,OSocW,MpTulo~M•~-
65 70 75 80 
-~••-•w,n,aa-nc•w,fyfy 

85 90 95 

~·•AoM••W'~--,~m·~-~~GI 
100 105 110 

Gin Gly ThrThr Val Thr Val Ser Ser 
115 120 

<210> 846 

233 



<:211> 30 
<212> DNA 
<213> Artincial Sequence 

<220> 
<223> Synthetic 

<400> 846 
ggtggctcca tcagcagtgg tggtlaclac 

<210> 847 
<211> 10 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Syn\helic 

<400> 847 
Gly Gly Ser lie Ser Ser Gly Gly TyrTyr 
1 5 10 

<210> 848 
<211> 21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 848 
alccattata gtgggaacac c 

<210> 849 
<211>7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthelic 

"'100> 849 
lie His Tyr Ser Gly Asn Thr 

' " 
<210> 850 
<211>39 
<212> DNA 
<:213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 850 
gcgaggaata tggttcgggg agtlcactgg \tcgacccc 

<210> 851 
<211>13 
<212> PRT 



<213:> ArtificTal sequence 

<220:> 
<223:> Synthetic 

<400:> 851 
Ala Arg Asn Met Val Arg Gly Val His Trp Phe Asp Pro 
1 5 10 

<210:> 852 
<211> 324 
<212> DNA 
<213:> Artificial sequence 

<220> 
<223> Synthetic 

<400> 852 
gaaalaglgl tgacacagtc tccaggcacc clglclttgl clccagggga gagagccacc 60 
ctcttctgtt gggccaglcg gagtgttagc agcagclact lagcclggta ccagcagaaa 120 
cclggccagg ctcccaggct cctcalclct gglgcalcca gcagggccac tggcatccca 180 
gacaggttca gtggcagtgg gtclgggaca gacttcactc lcaccalcag cagaclggag 240 
cclgaagalt ttgcaglala ttlclglcaa cagtatagla gtlcaccgct cactllcggc 300 
ggagggacca agctggagal caaa 324 

<210:> 853 
<211> 108 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 853 

-~W~~G'••M•Th•~·-~••M• 1 5 10 15 

---Th·~-~b--~-·~'-··-20 25 30 
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 , •••• ---~MThc.,OMMo-•••• 
50 55 60 

•••••••Th•~-~~Th•,••-~a. 65 70 75 80 
M-~~,-~,fy··~··•fy•••••M 

85 90 95 
Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 

100 105 

<210> 854 
<211>21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 854 
cggaglgtla gcagcagcla c 

235 ' ' ' 
' ,, 
' 



<210> 855 
<211> 7 
<212> PRT 
<213> Ar11Ficial Sequence 

<220> 
~223> Synthetic 

<400> 855 
Arg Ser Val Ser Ser SerTyr 

' ' 
<210> 856 
<211>9 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

«100> 856 
ggtgcatcc 

<210> 857 
<211> 3 
<212> PRT 
<213> Arl1Ficial Sequence 

<220> 
<223> Synthetic 

<400> 857 
Gly Ala Ser 

' 
<210:> 858 
<211> 27 
<212> DNA 
<213:> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 858 
caacaglala g\agttcacc gctcacl 

<210> 859 
<211>9 
<212> PRT 
<213> Arijficial Sequence 

<220> 
<223> Synll'letic 

«100> 859 
Gin Gin Tyr Ser Ser Ser Pro Leu Thr 

' ' 

' 

23& 



<210> 860 
<211> 357 
<212> DNA 
<213> Arti~cial sequence 

<220> 
<223> Synthetic 

<400> 860 
caggtgcagc tgcaggagtc gggcccagga c!gglgaagc cllcacagac cclgtccc\c 60 
acclgcactg tctctaglga ctccatcagc aglgglaa!a actactggac clggalccgc 120 
cagcacccag ggaggggcci ggaglggatl gggtacatca aa\acaclgg gagcgcccac 180 
tacaacccgt ccclcaagag lcgaglcacc algtcagtag acacgtctaa gaalcagtlc 240 
tccclgaaaa lgacclctgt gactgacgcg gacacggccg tgtattattg tgcgagggca 300 
cclggaagcc attcttllga talatggggc cgagggacaa lgglcaccgt clcctca 357 

<210> 861 
<211> 119 
<212> PRT 
<213> Artificial Sequence 

<;220> 
<223> Synthetic 

<400> 861 
Gin Val Gin Leu Gin Glu Ser Giy Pro Gty Leu Val Lys Pro Ser Gin 
1 5 10 15 

Thr Leu Ser Leu Thr Cys ThrVal Ser Ser Asp Ser lie Ser Ser G~ 
20 25 30 

··-fy~Th·~,·~~······~-~··· 35 40 45 

~, •• fy.~fy-··--~fy-~-
50 55 60 

~·~--~'Th•-•••-n·•~-~·~ 65 10 75 ao 
Ser Leu Lys Mel Thr Ser Val Thr Asp Ala Asp Thr Ala Val TyrTyr 

85 90 95 

~··-··~·-··-~-,·~··-·· 100 105 110 
Thr Met Val Thr Val Ser Ser 

'" 
<210> 862 
<211>30 
<212> DNA 
<213> Arl1~c1al Sequence 

<220> 
<223> Synlhetic 

<400> 862 
agtgaclcca lcagcal)lgg laalaaclac 

<210> 863 
<211> 10 
<212> PRT 
<213> Artilicial Sequence 

<220> 



<223> Synlhelic 

<400> 863 
Ser Asp Ser lie Ser SerGly Asn Asn Tyr 
1 5 10 

<210> 864 
<211> 21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 864 
atcaaalaca clgggagcgc c 

-<210> 865 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 865 
lie Lys TyrThr Gly Ser Ala 

' ; 

<210> 866 
<211> 33 
<212> DNA 
<213> Artfficial Sequence 

<220> 
<223> Synthetic 

<400> 8613 
gcgagggcac clggaagcca tlctttlgat ala 

<210>867 
<211>11 
<212> PRT 
<213> Artificial Sequence 

-<220> 
<223> Synthetic 

<400> 867 
Ala Arg Ala Pro Gly Ser His Ser Phe Asp lie 
1 5 10 

<210> 868 
<211>324 
<212> DNA 
<213> Artificial Sequence 

<220> 

23f 



<223> Synlhetic 

<400> 868 
galgtlglga lgacccaglc tccaggcacc cigtttttgl ctccagggga aagagccacc 60 
clctcclgca gggccagtca gaglgttagc agcagctacl tagcclggla ccagcagaaa 120 
cctggccagg c\cccaggct ccb::alctat ggtgcalcca gcagggccac lggcatccca 180 
gacaggttca gtggcaglgg gtctgggaca gacttcaclc tcaacatcag cagactggag 240 
cctgaagall tlgcaclgla llaclglcag cagtalagta gglcaccgal caccttcggc 300 
caagggacac gaclggagal taaa 324 

<210> 869 
<;211> 108 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 669 

----Th•G••N•Th•~·-~-NG. 
1 5 10 15 

"'·~-Th·~-~---·,·----·· 20 25 30 
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 

'•fy••••••-•Th••'·N-~--50 55 60 
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn lie Ser Arg Leu Glu 
65 70 75 80 
NG,•Mp~e••~•fyfy~G'•~fy-~-N 

85 90 95 
lie Thr Phe Gly Gin Gly Thr Arg Leu Glu lie Lys 

100 105 

<210> 870 
<211>21 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 870 
cagaglgtta gcagcagcla c 

<210> 871 
<211>7 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 871 
Gin Ser Val Ser Ser Ser Tyr 

' ' 
<210> 872 
<211> 9 

23~ 



<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<-100> 872 
ggtgcalcc 

<210> 873 
<211:> 3 
<212> PRT 
<213> Artincial Sequence 

<220> 
<223> Synthetic 

<400> 873 
GlyAla Ser 
1 

<210> 874 
<211>27 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 874 
cagcaglata gtaggtcacc gatracc 

<210> 875 
<211>9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 875 
Gin Gin Tyr Ser Arg Ser Pro lie Thr 

1 ' 

<210> 876 
<211> 360 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223:> Synlhetic 

<400> 876 

' 

caggtgcagc tggtgcagtc tgggggaggc ttggtacaac ctgggggglc cctaagaclc 60 
lcctglgcag cctctggatt cacclclaac aacttlgcca tgacctgggt ccgccaggct 120 
ccagggaagg gcclggagtg ggtctcaac\ allaglggla gtggcgtlga cacalactgc 180 
gcagactccg lgaagggccg gllr::accatc tccagagaca altccaagaa cacactglat 240 
clgcaaatga acagcctgag agtcgaggac acggccgtat allaclgtgc laaagalggc 300 
gccttclata g\ggctacga acactactgg ggcr;agggaa ccctgg\cac cgtctcctca 360 

2110 



<210::> 677 
<211> 120 
<212~ PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 677 
Gin Val Gin Leu Val Gin Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 15 

·-~·-~·-~··--·-lli••-M•~• 20 25 30 

··••Th·~·-·,·-~-~-~~~-35 40 45 

••Th•'•····-··--llify~----50 55 60 

~·•-••lli'"'·----·~-Thc~fy 65 70 75 60 
~·,•··--~--,~-Thc•W,fyfy~ 85 90 95 

-~-·-·•fy•••fy••~fy~--100 105 110 
Gly Thr Leu Val Thr Val Ser Ser 

115 120 

<210::> 878 
<211>24 
<212> DNA 
<213:> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 878 
ggatlcacct c\aac::aactt lgcc 

<210::> 879 
<211> 8 
<212> PRT 
<213::> Arti~cial SequenC€ 

<220> 
<223:> Synthetic 

<400> 879 
Gly Phe Thr Ser Asn Asn Phe Ala 

' . 
<210> 880 
<211> 24 
<212:> DNA 
<213> Artificial Sequence 

<220> 
<223> Synlhellc 

J.'f- I 



<400> 860 
atlagtggta gtggcgttga caca 

<210> 881 
<211>8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 681 
Ile Ser Giy Ser Gly Val Asp Tllr 

' , 
<210> 882 
<211> 39 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Syn\he\ic 

<400> 882 
gctaaagalg gcgcctlcla tagtggctac gaacaclac 

<210> 883 
<211>13 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 883 

" 

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

<210> 884 
<211>324 
<212> DNA 
<213> Artific;a1 Sequence 

<;220> 
<223> Synlhelic 

<400> 884 
galgltglga lgac:ccagtc tccaggcacc ctglclltgl ctccagggga aagagccacc 60 
ctclcctgca gggccagtca gagtgtlagc agcagctact tagcctggta ccagcagaaa 120 
cclggccagg clcccaggcl cclcatctal gg\acatcca acagggcc\c lggcatccca 180 
gacaagttca tlggcaglgg glctgggaca gacltcaclc lcaccatcag cagaclggag 240 
lctgaagatt ttgcag\gta ttaclgtcag cag\algg\a gctcacctcg gacgltcggc 300 
caagggacca aagtggalat caaa 324 

<210> 885 
<211> 108 
<212> PRT 
<213> Art1fic1al Sequence 



<220> 
<223> Synthetic 

<400> 885 

~•••-w•-~••=~-~-·~• 1 5 10 15 

---=~-·~~-·····~·--·· 20 25 JO 
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 
lie Tyr GlyThr Ser Asn Arg Ala Ser Gly lie Pro Asp Lys Phe lie 

50 55 60 
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu 
65 70 75 80 

-··~--~•fyQ·~··•·fy··--~ 85 90 95 
Arg Thr Phe Gly Gin Gly Thr Lys Val Asp llB Lys 

100 105 

<210> 886 
<211>21 
<212> DNA 
<213:> Arti~cial Sequence 

<220> 
<223> Synthetic 

<400> 886 
cagagtglla gcagcagcla c 

<210> 887 
<211>7 
<212> PRT 
<213> Arti~cial Sequence 

<220> 
<223> Synthetic 

<400> 887 
Gin Ser Val Ser Ser Ser Tyr 

' . 
<210> 888 
<211>9 
<212> DNA 
<213> Arli~cial Sequence 

<220> 
<223> Synthetic 

<400> 888 
gglacatcc 

<210:> 889 
<211>3 
<212> PRT 
<213:> Artificial Sequence 

<220:> 

' 



<223> Synthetic 

~400> 889 
Gly Thr Ser 

' 
<210> 890 
<;211>27 
<212> DNA 
<21J>Artificial Sequence 

<220> 
<223> Synthetic 

<400> 890 
cagca9tat9 gta9ctcacc lcggacg 

<210> 891 
<211> 9 
-<212> PRT 
"213> Artiricial Sequence 

<220> 
<223> Synthetic 

<400> 891 
Gin Gin Tyr Gly Ser Ser Pro Arg Thr 

' " 
<210> 892 
<211>360 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 892 
caggtgcagc tgcaggaglc cggccccg9c ctg9tgaagc cctcccagac cclglccctg 60 
acclgcaCC9 tgtccggcgg clccatcggc tccggcggct actactgglc clggalccgg 120 
cagcaccccg gcaagg9cct ggagtggalc ggclacgtgc actactccgg caacacctac 180 
tacaaccccl ccclgaaglc ccgggtgacc atclccglgg acacctccaa gaaccagttc 240 
lccctgaagc tglcclccgl gaccgce<;icc gacaccgCC9 tgtaclaclg cgccc9ggcc 300 
ccccgg9gct accactactl cgcctaclgg ggccagggca ccctggtgac cglglcclcc 360 

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

<;220> 
<223> Synthetic 

<400> 893 
Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 

lli~-·~•Th•~lli·,···-,······· 20 25 JO 



.fyfy~l••~··~~~P•G•~··~··• 
35 40 45 

m••••fy•~fy••-Th•fyfy-P•• 
50 55 60 

Leu Lys Ser Arg Val Thr lie Ser Val Asp Thr Ser Lys Asn Gin Phe 
65 70 75 80 

-~~~---Th·•--Th·•••fyfy 
85 90 95 

~-~··'·~-fy~fy-••fy~··· 100 105 110 
Gly Thr Leu Val ThrVal Ser Ser 

115 120 

<210> 894 
<211>324 
<212> DNA 
<213> Arliftcial Sequence 

<220> 
<223> Synthetic 

<400> 894 
gagalcgtgc lgacccaglc ccccggcacc clglccclgt cccccggcga gcgggcc:acc BO 
ctglcctgcc gggcctccca gtccglgtcc lcc!cclacc tggcctggla ccagcagaag 120 
cccggccagg ccccccggct gc\galctac ggcgcctccl cccgggccac cggcalcccc 180 
gaccggtlcl ccggclccgg clccggcacc gac~caDCc tgaccatctc ccggclggag 240 
cccgaggact lcgccgtgla claclgccag cagtacggct cclcccccct gaccttcggc 300 
ggcggcacca aggtggagal caag 324 

<210> 895 
<211>108 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 895 

~····~•Th•G•-~•Th•~·-~•P•G• 
15 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 
lie Tyr Gly Ala Ser Ser Arg Ala Thr Gly lie Pro Asp Arg Phe Ser 

50 55 60 
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu 
65 10 15 ao 
Pro Glu Asp Phe Ala Val TyrTyr Cys Gin Gin Tyr Gly Ser Ser Pro 

85 90 95 
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 

100 105 

<210> B96 
<211>369 
<212> DNA 
<213> Artificial Sequence 

<220> 



<223> Synthelic 

<400> 896 
cagglgcagc tggtggagtc cggcggcggc glgglgcagc ccggccggtc cclgcggctg 60 
tcctgcgccg cclccggctt caccltcicc lcctacggca tgcactgggl gcggcaggcc 120 
cccggcaagg gcclggagtg gglggccgtg clglggtacg acggcaccaa caagtactac 180 
gccgaclCCfl tgaagggccg gtlcaccatc lcccgggaca actccaagaa caccclgtac 240 
ctgcagatga ac\ccctgcg ggccgaggac accgccglgt aclaclgcgc ccgggaccac 300 

gactlccggt ccggctacga gggctggttc gacccctggg gccagggcac cclggtgacc 360 
gtgtcclcc 369 

<210> 897 
<211:> 123 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<;400> 897 
Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
1 5 10 15 

-~~~·-~·•••~•D•~•••fy 
20 25 30 

•-H•~·~•l••~•~••~a~• 
35 40 45 

··-~·~fy-G·lli-~fyfyMMo••I 
50 55 80 

~··--=··•~M·--~M•=~fy 
85 70 75 80 

~·~-M·-~~MGl•MoD•M•lfyfy~ 
85 90 95 

•·--~-·-~--fyGI•·~~·-~ 
100 105 110 

Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
115 120 

<210> 898 
<211> 321 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 898 
gagalcglgc lgacccaglc ccccgccacc ctglccctgl cccccggcga gcgggccacc 60 
clgtcctgcc gggcclccca gtccglgtcc tcctacclgg cclggtacca gcagaagccc 120 
ggccaggccc <:GC9QCtgct galctacgac gcclccaacc gggcCaCCflg calccccgcc 180 

cggttctccg gctccggclc cggcaccgac tlcaccctga ccalclcctc cclggagccc 240 
gaggacttcg ccglglacta ctgccagcaccgglccaact ggccccccac cttcggcggc JOO 
ggcaccaagg tggagatcaa g 321 

<210> 899 
<211:> 107 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 



<400> 899 ., .• ~n·•'··~--~-~-~•• 1 5 10 15 
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser SerTyr 

20 25 30 
Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lie 

35 40 45 
Tyr Asp Ala Ser Asn Arg Ala ThrGly lie Pro Ala Arg Phe Ser Gly 

50 55 60 
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Glu Pro 
65 70 75 BO 

-----fyfy~··~---~~~ 85 90 95 
Thr Phe GlyGlyGlyThr Lys Val Glu lie Lys 

10() 105 

<210> 900 
<211> 369 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 900 
cagglgcagc tggtggaglc tgggggaggc gtgglccagc ctgggaggtc cctgagaclc 60 
tcctgtgcag cglclggatl caccttcagt agtlalggca tgcactgggt CC<;jccaggcl 120 
ccaggcaagg ggctggaglg ggtgtcattt tlatgglatg atggaactaa taaaaac!at 1 BO 
glagagtccg lgaagggccg atlcaccalc lcaagagara attccaagaa tatgclgtal 240 
clggaaatga acagcclgag agccgaggac acggclgtgl atlactgtgc gagagalcac JOO 
gatltlagga g\ggtlalga ggggtggttc gacccctggg gccagggaac cctggtcaoc 360 
glc!ccica 369 

<:210> 901 
<211> 123 
<212> PRT 
<:213:> Arli~cial Sequence 

<220> 
<223> Synlhetic 

<400> 901 

~-,~~-·,·-·····--,~·-··-1 5 10 15 

-~-~-~---··-----fy 20 25 30 

···~~--·,·-····~··~·,·~-' 35 40 45 

-·~~~fy-··--~-fy .. , ... 50 55 60 

~--·~Th•'•--M·-··~-·,,~fy 65 70 75 <JO 

~····--~-MH•-Th•MW,fyfy~ 85 9() 95 

---HioMp~•-••G.fy&•G•~·~-~ 100 105 110 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

115 120 



<210~ 902 
<211> 321 
~212> DNA 
<213> Artificial Sequence 

-<220> 
<223> Synthetic 

<400> 902 
gaaalaglgt lgacacagtc lccagccacc c\glclttg\ ctccagggga aagagccacc 60 
clctcctgca gggccaglca gaglgtlagc agctacttag cclggtacca acagaaaccl 120 

ggccaggc\c ccaggclcc\ calc\aigat gcalccaaca gggccaclgg calcccagcc 180 
aggttcagtg gcaglggglc lgggacagac ttcaclc\ca ccatcagcag cclagagccl 240 

gaagaltttg cagtttatla ctgtcaacac cgtagcaac\ ggcctcccac tttcggcgga 300 
gggaccaagg tggaaalcaa a 321 

<210> 903 
-<211> 107 
<212> PRT 
<213> Arttficial Sequence 

-<220> 
<223> Synthetic 

<400> 903 

~~•,~w••~-~~-~••••••• 
1 5 10 15 
Glu Arg Ala Thr Leu Ser Gys Arg Ala Ser Gin Ser Val Ser SerTyr 

20 25 30 

~-~fy·,··~~···,·-~-~~,. 35 40 45 

fyMoa•·--·•ThcG,,OOm•-·~-·· 
50 55 60 

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

"'·----fy~~·,···---~·-~ 85 90 95 
Thr Phe Gly Gly Gly Thr Lys Val Giu lie Lys 

100 105 

<210> 904 
<211> 363 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 904 
cagglgcagc lgcaggaglc gggcccagga ctggtgaagc cttcacagac cctgtccctc 60 
acclgcaclg Lclclggtgg ctccalcagc agtggtggtt aclactggag Uggatccgc 120 
cagcacccag ggaagggccl ggagtggatt ggglacalcc atta\aglgg gaacacccac 180 
lacaatccga ccctcaagag lcgaattacc atatcag\ag acacglclaa gaaccagttc 240 
\ccctlgagg tgaactclgt gactgccgcg gacacggccg ta\actaclg lgcgaggaal 300 
alggttcggg gag~caclg gllcgacccc lggggccagg gaaccacggt caccglclcc 360 
tea 363 

<210> 905 
<211> 121 



<212:> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 905 
Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 

Th•~-~Th·~Th·--··-·'·--· 20 25 30 
.fyfy~-~IO~Glo~M-~G·~-

35 40 45 
~10.fylO,.fy_G •• Th,~fyMoMfu 

50 55 60 
~~-~1•Th•l••w1~Tu·-~··-
65 70 75 80 
··~----WITh••MMofu•o•fyfy 

as 90 95 
~··----~--,·~--M~G· 100 105 110 
Gin Gly Thr ThrVal ThrVal Ser Ser 

115 120 

<210> 906 
~211> 324 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 906 
gaaatagtgt tgacacagtc lccaggcacc ctglctttgt ctccagggga gagagccacc 60 
clctlclgtt gggccagtcg gagtgtlagc agcagctact tagcclggta ccagcagaaa 120 
cctggccagg ctcccaggct cc\catctct gglgcalcca gcagggccac tggcalccca 1 BO 
gacaggttca gtggcagtgg gtctgggaca gacttcaclc tcaccalcag cagactggag 240 
cctgaagatt tlgcaglala ttlclgtcaa cagtata9ta gtlcaccgct cactttcggc 300 
ggagggacca agc\ggagal caaa 324 

<210> 907 
<211> 108 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synlhelic 

<400> 907 

Gl•l•-~·-•••MG•Th•~··~-·-· 15 10 15 
Glu Arg Ala Thr Leu Phe Cys Trp Ala Ser Arg Ser Val Ser Ser Ser 

20 LS 30 
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 10-G·M·--••Th•G•l•O•MO __ _ 
50 55 60 

··-·•••G•fuMO~•Th•~Th•l•--~-65 70 75 BO 
MGl•-·~••WIQ•~·~•B•fy---·• 



85 90 95 
Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 

100 105 

~210> 908 
<211>36J 
<212> DNA 
<21J> Artificial Ssquencs 

<220> 
<223~ Synthetic 

<400> 908 
caggtgcagc tgcaggag\c cgg=ggc ctggtgaagc cclcccagac cclgtccctg 60 
acctgcaccg tglccggcgg clccalctcc tccggcggct aclactggtc ctggatccgg 120 
cagcaccccg gcaagggcct ggagtggalc ggclacatcc aclaclccgg caacacctac 180 
tacaaccccl cccigaaglc ccgggtgacc atclccgtgg acacclccaa gaaccagttc 240 
tcccigaagc lglcctccgl gaccgccgcc gacaccgccg tgtaclactg cgcccggaac JOO 
atgglgcggg gcgtgcactg gttcga=c lggggccagg gcaccc\ggt gaccg\glcc J60 
lee J63 

<210> 909 
<211> 121 
<212> PRT 
<21J> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 909 
Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 

m~•·~·m~Tu•••••••'•••• 
20 25 JO 

••fyfy~-·~,·--·-~-~-~·'· 
35 40 45 

Trp lie Gly Tyr lie His Tyr Ser Gly Asn Thr Tyr Tyr Asn Pro Ser 
50 55 60 

Leu Lys Ser Arg Val Thr lie Ser Val Asp Thr Ser Lys Asn Gin Phe 
65 70 75 80 

-~~~••••m••••MoTh•MW,fyfy 
65 90 95 

~--M••W'-•W''"~--·-~-100 105 110 
Gin Gly Thr Leu Val Thr Val Ser Ser 

115 120 

<210> 910 
<211>324 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 910 
gagatcg\gc lgacccaglc ccccggcacc ctglccclgl cccccggcga gcgggccacc 60 
ctglcctgcc gggcctcccg gtccgtgtcc tcctcclacc lggcctggta ccagcagaag 120 
cccggccagg ccccccggct gctgalctac ggcgcctcct cccgggccac cggcat=c 180 



gaccggtlcl ccggctccgg ctccggcacc gacttcaccc tgaccatctc ccggctggag 240 
cccgaggact lcgccgtgta claclgccag cagtaclccl cctcccccct gacctlcggc 300 
ggcggcacca agglggagat caag 324 

<:210>911 
<:211> 108 
<212> PRT 
<213> Arti~c1al Sequence 

<220> 
<223> Synthetic 

<400> 911 .. , .. ~Th·~-~-Th·~-~-··· 1 5 10 15 
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Arg Ser Val Ser Ser Ser 

20 25 30 
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 
lie Tyr Gly Ala Ser Ser Arg Ala Thr Gly lie Pro Asp Arg Phe Ser 

50 55 60 
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu 
65 70 75 80 
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ser Ser Ser Pro 

85 90 95 
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 

100 105 

<:210> 912 
<211>363 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 912 
caggtgcagc lgcaggagtc gggccta9ga ctg9tgaagc cttca<:agac cctglccctc 60 
acctgcactg lctctggtgg ctccalcagc agtggtggtt aclaclggag ttggalccgc 120 
cagcacccag ggaagggccl ggagtggatt gg9lacalcc allalaglgg gaacacccac 180 
lacaatccga ccclcaagag lcgaattacc alalcaglag acacgtclaa gaaccagtlc 240 
t:ccttgagg tgaaclclg t gactgccgcg gacacggccg lata:;\actg lgcgaggaal 300 
atggttcggg gagttcactg gtlcgacccc tggggccagg gaaccclggt caccgtctcc 350 
lea 363 

<210>913 
<211> 121 
<212> PRT 
<213> Art1ncial Sequence 

<220> 
<223> Synlhelic 

<400> 913 
Gin Val Gin Leu Gin Glu Ser Gly Leu Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 

-~-~-~~--·····-~··-· 20 25 30 
GlyTyr Tyr Trp SerTrp lie Arg Gin His Pro Gly Lys Gly Leu Glu 

35 40 45 

251 



~, •• fy,•~fy-•-Th•••fy-••fu 
50 55 60 

~~-·~,.fu,·---Th···~--·· ss 10 1s ao 
•·~••,M•••n••••n••••fyfy 

85 90 95 

~-~--,·~---·~~·-··~·· 100 105 110 
Gin Gly Thr Leu Val Thr Val Ser Ser 

115 120 

<210:> 914 
<211> 324 
<212~ DNA 
<213:> Artificial Sequence 

<220> 
<223> Synthelic 

<400> 914 
gaaalaglgl tgacacagtc lccaggcacc clgtctttgl ctccagggga gagagccacc 60 
ctctlclgtl gggccaglcg gagtgttagc agcagctacl lagDG!ggta ccagcagaaa 120 
cctggccagg clcccaggct cclcatctct gglgcalcca gcagggccac lggcatccca 1 ao 
garaggttca gtggcagtgg gtctgggaca gacttcactc tcaccalcag cagaclggag 240 
cctgaagatl ttgcagtata tttctgtcaa cagla\ag\a gttcaccgcl cactttcggc 300 
ggagggacra agglggaaatcaaa 324 

<210> 915 
<211>108 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 915 
.,,,.W,~Th•••••GITu~•-~••N• 
1 5 10 15 

"'·--fu~-~---~----·· 20 25 30 
Tyr Leu Ala Trp TyrGln Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 

••••••••·•~•Th••'"'·•~••• 
50 55 60 

····-·fu•••Th•~fu,••·-~·~ 
65 70 75 80 

N•--MWfy••~GO•fy•••••N 
65 90 95 

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
100 105 

<210> 916 
<21~> 35/ 
<2120> DNA 
<213> Arli~cial Sequence 

<220> 
-<223> Synthetic 



<400> 916 
ragglgcagc lgcaggaglc cggccccggc ctgglgaagc cclcccagac cclglccclg 60 
acctgcaccg tgtccggcgg clccatcacc lccggcggct actactgglc ctggatccgg 120 
cagcaccccg gcaagggccl ggagtggalc ggctacatca ag;lctccgg caacacctac 180 
tacaacccct ccctgaagtc ccggglgacc alclccgtgg acacciccaa gaaccagttc 240 
tcccigaagc lgtcctccgt gaccgccgcc gacaccgccg lgtactactg cgcccgggcc 300 
cccggclccc acaacltcga catctggggc cagggcacca tggtgaccgt gtcclcc 357 

<210> 917 
<211>119 
<212> PRT 
<213> Arti~cial Sequence 

<'.220> 
<223> Synthetic 

<400> 917 
Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 

-~-~·Th•~Th·--······-··· 20 25 30 

-fyfy~-~··~~•OMG·~··~··· 35 40 45 
~··•fy•·~·~--MoThcfyfy_M_ 

50 55 60 
Leu Lys Ser Arg Val Thr lie Ser Val Asp Thr Ser Lys Asn Gin Phe 
65 70 75 80 

-~~~---•Th•••-Th••••fyfy as 90 95 
Cys Ala Arg Ala Pro Gly Ser His Asn Phe Asp lie Trp Gly Gin Gfy" 

100 105 110 
Thr Met Val Thr Val Ser Ser 

'" 
<210> 918 
c211~ 324 
"212~ DNA 
<213> Artificial Sequence 

"220> 
<223> Synthetic 

<400> 918 
gagalcgtgc lgacccagtc ccccggcacc clglccclgt cccccggcga gcgggcr;acc 60 
clglcclgcc gggcclccgl glccalctcc aacaaclacc \ggcclggta ccagcagaag 120 
cccggccagg =cggcl gctgalctac ggcgcclcct cccgggccac cggcatcccc 180 
gaccggl(cl ccggctccgg c\ccggcacc gacltcaccc tgaccalccg gcggclggag 240 
CCC<;Jaggacl Lcgcccccla ctaclgccag cagtactccc ggtcccccal cacctlcggc 300 
cagggcaccc ggctggagat caag 324 

<210> 919 
<211>108 
<212> PRT 
<213> Artificial Sequence 

<'.220> 
<223> Synlhelic 

<400> 919 

G••••··~•Th•G•••MG·-~·-~l••M• 

! 



1 5 10 15 

"'·--Tu~-~--··--,·---20 25 30 
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 

,.fy··-----Th·••'"'··--·· 50 55 60 
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Arg Arg Leu Glu 
65 70 75 80 

··--·-·••fyfy~-·'•fy•·--·· 85 90 95 
lie Thr Phe Gly Gin Gly Thr Arg Leu Glu lie Lys 

100 105 

<210~ 920 
<211::> 360 
<212> DNA 
<213> Artificial Sequence 

<220> 
~223> Synthetic 

<400::> 920 
ga9glgcagc lggtggaglc cggcggcggc clggtgcagc ccggcggctc cctgcggc\g 60 
Lcctgcgccg cciccggctt cacctlcaac aactlcgcca tgtcctgg9t gcggcaggcc 120 
cccggcaag9 gcc\ggagtg ggtglccgcc a Lctccggct ccggcglgga cacc\actac 180 
gccgaclccg tgaagggccg gttcaccatc tcccgggaca actccaagaa caccctglac 240 
ctgcagalga actccctgcg ggccgaggac accgccg\gl aclactgctc caaggacggc 300 
gccttclact ccggctacga gcaclaclgg ggccagggca ccctgglgac cglglcclcc 360 

<210::> 921 
<211::> 120 
<212> PRT 
<213> Artificial Sequence 

<220> 
~223> Synthetic 

<400> 921 ... ,.~-·,·-·····~--······ 1 5 10 15 
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asn Phe 

20 25 30 

•-•m•-•••••••~•~•m• 
35 40 45 .• , ..•. ,, .• ~,-TufyfyM-••~' 

50 55 60 

~··-·-Tu,••·---··~-Tu~fy 65 70 75 80 

~·,····~·-~·----lli-•fyfy~ 85 90 95 
Ser Lys Asp Gly Ala Phe Tyr Ser Gly Tyr Giu His Tyr Trp Gly Gin 

100 105 110 
Gly Thr Leu Val ThrVal Ser Ser 

115 120 

<210> 922 
<211>324 



<212> DNA 
<213> Artincial Sequence 

<220> 
<223> Synthetic 

<400> 922 
gaga\cglgc tgacccaglc ccccggcacc ctgtcccigl =ggcga gcgggccacc 60 
ctglcclgcc gggcctccca glccgtgtcc tcclcciacc lggcc\ggta ccagcagaag 120 
cccggccagg ccccccggct 9ctgatctac ggcacclcct cccgggccac cggcatcccc 180 
gaccggttct ccggctccgg ctccggcacc gactlcaccc lgacca\ctc ccggctggag 240 
cccgaggact lcgccglgla ctactgccag cag\acggcl cctccccccg gacctlcggc 300 
cagggcacca agglggagat caag 324 

<210> 923 
<211> 108 
<212> PRT 
<213> Artilicial Sequence 

<220> 
<223> Synthetic 

-<400> 923 
••,••~•Th•G•-M•Th•~-~-P•GI 
1 5 10 15 

Glu Arg Ala Thr Leu Ser Cys ArgAla Ser Gin Ser Val Ser Ser Ser 
20 25 30 

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

'0fyGID••-~a-Gl,OMMp~P~-
50 55 60 

Gly SBr Gly Ser GlyThr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu 
65 70 75 80 
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gty Ser Ser Pro 

85 90 95 
Arg Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 

100 105 

<210> 924 
<211:>357 
<212> DNA 
<213> Artilicial Sequence 

<220> 
<223> Synthetic 

«1000> 924 
cagglgcagc tggtgcaglc cggcgccgag gtgaagaagc ccggcgcctc cglgaagglg 60 
lcctgcaagg cctccggcta cacctlcacc tac\acggca tctcclgggl gcggcaggcc 120 
cccggccagg gcciggaglg gatgggc\gg atclccgcct acgacggcaa caccaac\ac 180 
gcccagaagc tgcagggccg gg\gaccatg accaccgaca cctccacctc caccgcclac 240 
atggagclgc gglcccigcg glccgacgac accgccglgt actaclgcgc ccggtaclcc 300 
lggaacaagc aclggtlcga cccctggggc cagggcaccc lgglgaccgl glcclcc 357 

-<210:> 925 
<211>119 
<212> PRT 
-<21Jo- Artificial Sequenc" 

-<220:> 



<223> Synthetic 

<400> 925 

a.w,•~•,•-•••-·~~~--
1 5 10 15 

--,~-,-~~---fy···~llifyQ• 20 25 30 .. ,·-~-~--~---~-~··· 35 40 45 

-~··--fy··-lli-fy--~~ 50 55 60 
Gin Gly Arg Val Thr Met Thr Thr Asp Thr SerThr SerThr Ala Tyr 
65 70 75 60 

·····~~-~~---lli-•fyfy~ 65 90 95 
Ala Ar9 Tyr Ser Trp Asn Lys His Trp Phe Asp Pro Trp Gly Gin Gly 

100 105 110 
Thr Leu Val Thr Val Ser Ser 

'" 
<210>926 
<211>324 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 926 
gagatcgtgc lgacccagtc ccccggcacc ctgtccc!gt cccccggcga gcgggccacc 60 
clglcclgcc gggcctccca gtccglgacc ggclcclacc tg9cctg9\a ccagcagaag 120 
cccggccagg ccccccg9cl gctgatctac ggcgcctcct cccg9gccac cggcalcccc 180 
gaccggtlcl ccg9ctccgg ctccggcacc gacUc:accc lgaccalclc ccggctggag 240 
cccgaggac\ lcgccg\gta ctact9ccag caglccgcct lc\ccccc\g gaccttcggc 300 
cag9gcacca agglggagat caag 324 

<210> 927 
<211> 108 
<212> PRT 
<213> Art1~cial Sequence 

<220> 
<223> Synlhe\ic 

<400> 927 _, •• ~Th·-···~·Th·~-~······· 1 5 10 15 
Glu 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 

''•fy••··-~-Th·•'"'·-~~·-50 55 60 

·-·····Tu·--Th•~Th•'·--~-· 65 70 75 60 

·---·~--'fyfy~··-·----·· 85 90 95 
Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 

100 105 



<210> 928 
<211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<220> 
<221>VARIANT 
<222> (1) ___ (8) 
<223> Xaa "Any amino acid or absent 

<400> 928 
Xaa Xaa Xaa Xaa Xaa Xaa xaa Xaa 

' ' 
<210> 929 
<211> 8 
<212~ PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<220> 
<221>VARIANT 
<222> (1) ... (8) 
<223> Xaa "Any amino acid or absent 

«100> 929 
Xaa Xaa xaa xaa Xaa Xaa Xaa Xaa 

' ' 
<210> 930 
<211> 16 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<220> 
<221>-VARIANT 
<222> (1) ... (16) 
<223> Xaa "Any amino acid or absent 

<400> 930 ----··-··-··-··--··-·· 1 5 10 15 

<210> 931 
<211> 7 
<212> PRT 
<213> Artificial Sequence 

<220> 



• 

<223> Synthetic 

<220> 
<221:> VARIANT 
<;2_22> (1) ... (7) 
<223> Xaa =Any amino acid or absent 

<400> 931 
Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

' 0 

<210> 932 
<211> 3 
<212> PRT 
"213> Artificial Sequence 

<220:> 
<223> Synthetic 

<220> 
<221>VARIANT 
<222> (1) ... (3) 
<223> Xaa =Any amino acid orabsen\ 

<400> 932 
Xaa Xaaxaa 

' 
<210> 933 
<211>9 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<220> 
<221>VARIANT 
<222> (1) ___ (9) 
<223> Xaa =Any amino acid or absent 

<400> 933 
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

' 0 

<210> 934 
<211>357 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<4QQ;> 934 
cagglgcagc lgcaggaglc gggcccagga ctgglgaagc cUcacagac cctglccclc 60 
acctgcaclg tc\c\gglgg clccatlacc aglgglggtt aclaclggac ctggalccgc 120 
cagcacccag ggaagggccl ggaalggatt ggalacalca aatttaglgg gaacacctac 180 
lacaacccgt ccclcaggag lcgagtcaDC atatcacltg acacgtctaa gaatcagttc 240 

25f 



tccctgaala tgaccictgt gactgccgcg gacacggccg tglattattg tgcgagagca 300 
cctggaagtc alaacttlga calclggggc caagggacaa tgglcaccgl ctctlca 357 

<210> 935 
<211>119 
<212> PRT 
<213> Artfficial Sequence 

<220> 
<223> Synthetic 

<400> 935 
Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 15 

Th•~•-~Th•~-W~•G••···--· 
20 25 30 

•fyfy~Th•~··-··•~N·~-~&• 
35 40 45 

~····fy··~-~•G•M•Thcfyfy_N_ 
50 55 60 

~---~•n•••~·~•••·•~-~-65 70 75 80 
Ser Leu Asn Mel Thr Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr 

SS 90 95 

~-~-N·····-··-··~····· 100 105 110 
Thr Mel Val ThrVal Ser Ser 

''" 
<210> 936 
<211>324 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<'100> 936 
gaaatcgtgt tgacccaglc tccagacacc clglctttgt clccagggga aagagccacc 60 
clclccigca gggccagtgt gag!attagt aataaclatl tagcclggla ccagcagaaa 120 
cclggccagg clcccaggct cctcalctat ggtgcatcca gcagggccac tggcatccca 180 
gacaggttca gtggcagtgg glc\gggaca gactlcactc tcaccatcag aagaclggag 240 
lclgcagatt ttgcaccgta ttac\gtcag caatatagta gg!caccga\ cacctlcggc 300 
caagggacac gaclggagal taaa 324 

<210> 937 
<211> 108 
<212> PRT 
<213> Artificial Sequenca 

<220> 
<223> Synthetic 

<'100> 937 
G••••W~-~SocNMp-~-~So•N• 
1 5 10 15 

Glu Arg Ala Thr Leu Ser Cys Arg AJa Ser Val Ser lie Ser Asn Asn 
20 25 30 

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



, 
lie Tyr Gly Ala Ser Ser Arg Ala Thr Gly lie Pro Asp Ar9-Phe S9r 

50 55 60 
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Arg Arg Leu Glu 
ss 70 75 ao 
Ser Ala Asp Phe Ala Pro TyrTyr Cys Gin Gin Tyr Ser Arg Ser Pro 

85 90 95 
lie Thr Phe Gly Gin Gly Thr Arg Leu Glu lie Lys 

100 105 

~210> 936 
<211>360 
<212> DNA 
<213> Arti~cial Sequence 

<220> 
<223> Synthetic 

«100> 938 
gaagtgcagc lgglggaglc tgggggagcc ttggtacaac clggggggtc cc\gagactc 60 
lcctglgcag cctctggatt cacctttaac aacttlgcca tgacclgggt ccgccaggct 120 
ccagggaagg gcctggagtg gglctcaac\ atlag\ggta gtggcgttga cacalactgc 1 BO 
gcagaclccg lgaagggccg gttcaccalc tccagagaca altccaagaa cacactglat 240 
clgcaaatga acagcclgag agccgaggac acggccglal attactgttc gaaagalggc 300 
gcctlcla\a glggclacga acactactgg ggccagggaa ccctggtcac cglctcctca 360 

<210> 939 
<211>120 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 939 
Glu Val Gin Leu Val Glu Ser Gly Gly Ala Leu Val Gin Pro Gly Gly 
15 10 15 

-~-~·-~•••••~•Th•~--•• 
20 25 30 

••-mm•~•••••••~·•~•••mw• 
35 40 45 

••-•••••••W••Th•fy~---w' 
50 55 60 

~··~~·-···-~-M·-~-nc~fy 
65 70 75 80 
~•GOM•--~~aGOMpThc•Wfyfy~ 

85 90 95 

·-~•••••fy••fy•••fym•••• 
100 105 110 

Gly Thr Leu Val ThrVal Ser Ser 
115 120 

<210> 940 
<211> 324 
<212> DNA 
<213> Artir1cial Sequence 

<220> 
<223> Synlhelic 



<400> 940 
gaaattgtgc lcacgcagtc !ccaggcacc ctglctttgl c\ccagggga aagagccacc 60 
ctctcctgca gggccagtca gaglgtlagc agcagctact tagcclggla ccagcagaaa 120 
cclggccagg ctcccaggcl cc\catctat gglacalcca acagggccac tggcatccca 180 
gacaggttca glggcagtgg gtctgggaca gacttcactc tcaccalcag cagactggag 240 
lclgaagatt tlgcaglgta tlactglcag cagta\ggta gctcacctcg gacgtlcggc 300 
caagggacca agglggagal caaa 324 

<210> 941 
<211> 108 
<212> PRT 
<213> Artificjal Sequence 

<220> 
<223> Synlhelic 

<400> 941 
Glu lie Val Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly 
1 5 10 15 

-~--~-·~~---·----·· 20 25 30 
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 
IO~GITh••-~•Th•Gll•••~~·~•• 

50 55 60 
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu 
65 10 75 ao 
Ser Glu Asp PhB Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Ser Ser Pro 

85 90 95 
Arg Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 

100 105 

<210> 942 
<211> 357 
<212> DNA 
<213> Arti~cial Sequence 

<220> 
<223> Synthetic 

<400> 942 
caggtgcagc tggtgcaglc tggacclgag glgaagaagc clggggcctc agtgaaggtc 60 
lcctgcaagg cttc\gglla cac:ctttacc lactalggla tcagttggal acgacagacc 120 
c:clggacaag ggcttgaglg gatgggalgg alcagcgctt acgalgglaa cacagactat 180 
gcacagaagt lccaagacag aatcaccalg accacagaca catcclcgac cacagcctac 240 
atggaac\ga ggagcclgag atctgacgac acggccgtct altactg\gc gagglatagt 300 
lggaacaagc actggttcga cccclggggc cagggaaccc tggtcaccgt clcttca 357 

<210> 943 
<211> 119 
<212> PRT 
<213> Artifici:.il Sequence 

<220> 
<223> Synthetic 

<400> 943 .. ,.~--····~--,~~~-·· 1 5 10 15 

26 I 



--~--~~--··fyTh•••~fyfy 20 25 30 

···-~··~···~·-·-··~-~··· 35 40 45 

··~··-··fy·•-Th••fy·-~-50 55 60 

···-~··fu-•Th•Th·-~--Th•Th••fy 65 70 75 80 

--~~·-~~·---~--lfyfy~ 85 90 95 

-~fy-~~·~~~·--~~---100 105 110 
Thr Leu Val Thr Val Ser Ser 

'" 
<:210> 9'14 
~211>324 

<:212> DNA 
<213> ArtiAcial Sequence 

<220:> 
<223> Synlhetic 

<400> 944 
gaaattgtgl tgacacagtc lccaggcacc ctg!ctttgt ctccagggga cagagocacc 60 
ctclccigca gggccagtca gagtgttacc gg cag c\acl tagcctggta ccagcagaaa 120 
cctggccagg clcccagacl cclcatclat gglgcalcca acagggccac lggcatccca 180 
gacaggttca ctggcagtgg glclgggaca gacllcaclc tcaccalcag cagaclggag 2'10 
cclgaagatl ttgcaglgta tttc\gtcaa caglc\gctt tctcaccgtg gacgtlcggc 300 
caggggacca agglggaaat caaa 324 

<210> 945 
<211>108 
<212> PRT 
<213> Artificial Sequence 

-<220> 
<223> Synthetic 

<400:> 945 
Glu lie Val Leu Thr Gin Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly 

1 5 10 15 

-~··Th·~-·~~-·····-··fu-~ 20 25 JO 
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu 

35 40 45 

IOfyG••••·-~·Th•G•••••Mp~··fu 50 55 60 
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu 
65 70 75 80 

MGl•Mp-•WQ•-~··---~·-·• 85 90 95 
Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 

100 105 

<210> 946 
<211>351 
<212> DNA 
<213> Arti~cial Sequence 



<220> 
<223:> Syntheijc 

"'100> 946 
caggtgcagt tgcaggagtc gggcccagga ctggtgaagc cttcacagac cctgtccclc 60 
acctgcaclg lctctgglgg ctccatcggc agtggtggtt actactggag ctggalccgc 120 
cagcacccag ggaagggccl ggagtggatt ggglacgtcc attacaglgg gaacacccac 160 
tacaacccgl ccclcaagag tcgactttcc atatcaatag acacgtclaa galccagtlc 240 
lccctgaagc tgagc\clgt gactgccgcg gacacggccg lglatlactg tgcgagagcc 300 
ccccglggal accattactl tgcclaclgg ggccagggaa ccctgglcac cglctcclca 360 . "' 
<210:> 9'17 
<211:> 120 
<212> PRT 
<213:> Afijficial Sequence 

<220> 
<223> Synthetic 

<400> 947 
Gin Val Gin Leu Gin Glu Ser Gly Pro Gty Leu Val Lys Pro Ser Gin 
1 5 10 15 

Th•~·-~~~Th··-··-····-· 20 25 30 

.fyfy~-~··-••ioNG·~··~Gi• 
35 40 45 

~··••fy•••fy-·•-Th•~fy-•••• SO SS 60 

~~·-~~-··-·-Th·-~····~· 65 70 75 80 

-~~~·--•ThcMa-Tuc•Wifyfy 
85 90 95 

~-~-N~G·fy•Ofy~•·fy~--
100 105 110 

Gly Thr Leu Val Thr Val Ser Ser 
115 120 

~210:> 948 
<211>325 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Syn\hetic 

<400> 948 
gaaattglgt lgacacaatc lccaggcacc clglcttlgl clccagggga aagagccacc 60 
ctclcctgca gggccag\ca gagtgtlagc agcagctact tagcctggta ccagcagaaa 120 
cctggccagg clcccaggcl cctca\cttt ggtgcatcca gcagggccac tggca\ccca 180 
gacaggttca gtggcagtgg gtctgggaca gactlcactc tcaccalcag cagaclggag 240 
cclgaagalt tlgcaglgt~ tlactglcag caglatggla gctcaccgc1 caGltlcggc 300 
ggagggacca aggtggagat caaac 325 

<210:> 949 
<211> 108 
<212>- PRT 
<213> Artificial Sequence 



<220> 
<223> Synlhelic 

<:400> 9'19 
&•'•-~ThcG•o•MG•Th•~··~-MG. 
1 5 10 15 

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Ser 
20 25 30 

fy~-~fy&oGO~P•G•••M-~•~ 
35 40 45 

''•PM···--~·•Th•••M-~~·-
50 55 50 

Gly SerGly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu 
65 70 75 80 
Pro Glu Asp Phe Ala Val TyrTyr Cys Gin Gin Tyr Gly Ser Ser Pro 

85 90 95 
Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 

100 105 

<210> 950 
<211>330 
<212> PRT 
<:21 J> Artificial Sequence 

<220> 
<:223> Synlhetic 

<400> 950 
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 
1 5 10 15 
SerThr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 

20 25 30 
-·••PoWThcW••••~M•••-~•Th•• 

35 40 45 
Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gty Leu Tyr Ser 

50 55 60 
~·-•WW•Th••M•••••~•Tu•Tu 
65 70 75 80 
Tyr lie Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 

85 90 95 
~--··~-~-~Thc~Tu~M~~ 

100 105 110 
MMMG••~~-G•M••-~·~~•MP• 

115 120 125 
~M~-Th·~-,··•-Th•P•G••WThc~ 

130 135 140 

WW••-•••~•-M•W~~·-~ 
145 150 155 160 

fy--········--~Th·~~~··· 
165 170 175 

···•·fy-•Th•fy--·---·~Th·-~· 
180 185 190 

'''"''-~~Mo-~G·fy~~~--M• 
195 200 205 

~-~M•M,O&•~Thc,0•~-~-
210 215 220 
•M-G•~•WfyThc~P•M-~Mp• 
225 230 235 240 

~Th·~----~Th·~~-~··-fy 
245 250 255 



Pro Ser Asp lie Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn 
260 265 270 

-fy~llilliNNWl~--·-·-··-
275 280 285 

~fy-~~---~•Mm•1••••-
290 295 300 

Wl~·-~---···-~••OMo•OfyThc 
305 310 315 320 
Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 

325 330 

<210> 951 
<211> 327 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Synthetic 

<400> 951 
Ala SerThr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg 
1 5 10 15 

SerThr Ser Glu SerThr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 
20 25 30 

Phe Pro Glu Pro Val ThrVal SerTrp Asn Ser Gly Ala Leu Thr Ser 
35 40 45 

GlyVal His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser 
50 55 60 

~-----·,····--~··-~Th· 
65 70 75 80 

fy'·~---··~N---~--~ 
85 90 95 

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro 
100 105 110 

•••~GOGON•--~-N••~·-~ 
115 120 125 

--~-1•••-Th•N••lli~Wl•WI 
130 135 140 Mo••••••-N•w1•••-mfy•-

14s 150 155 160 
Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Phe 

165 170 175 

Mo•Th•fy-•wl•-~•lli•~··--
180 185 190 

m~MoGO~Gl•fy~~~WI--~-~ 
195 200 205 

Pro Ser Ser lie Glu Lys Thr lie Ser Lys Ala Lys Gly Gin Pro Arg 
210 215 220 

Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Gin Glu Glu MetThr Lys 
225 230 235 240 
-a.w1•~n·~~··'~•••fyN•Mo 

245 250 255 
;1e Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Giu Asn As11 T:;r Lys 

260 265 270 

Thclli••N·~--·-····--~fy-
275 280 285 

M~ThcWIMo~••MmGl•••M•Wl••-
290 295 300 

~-·-'"''"""'·-~··-~fyTh•·~-
305 310 315 320 



Leu Ser Leu Ser Leu Gly Lys 

'" 
<210:> 952 
<211> 327 
<212:> PRT 
<213:> Arti~cial Sequence 

<220> 
<223> Synthetic 

«100> 952 

•••Th•~·N---N~-N~Oec-
1 5 10 15 

-Th·-·••••Th·--~-~~-~-fy 20 25 30 

~•••G•NWTh•W•-~-···•-~•Th•-
35 40 45 

GlyVal His Thr Phe Pro Ala Val Leu Gin Ser Ser Giy Leu Tyr Ser 
50 55 60 

~·----Th·-······-~--~Th• 65 70 75 80 

fy'''~--·-~~N--lli~--~ 85 90 95 
Arg Val Glu Ser Lys Tyr Gty Pro Pro Cys Pro Pro Cys Pro Ala Pro 

100 105 110 

G••~·~·•••••••··~·•N•o~N~ 
115 120 125 

•n·~-··--'"'""'··-~••• 130 135 140 

--·-·•••M•N•WG••~·-~fy--145 150 155 160 
Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Phe 

165 170 175 
Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp 

180 185 190 

~~•M•-~G·fy~~~-····-~-~· 
195 200 205 

Pro Ser Ser lie Glu Lys Thr lie Ser Lys Ala Lys Gty Gin Pro Arg 
210 215 220 

•N•WfyThc~NN-•G••·--~ 
225 230 235 240 

----~lli~~-~··-fyN_M, 
245 250 255 

lie Ala Val Glu Trp Glu Ser Asn Gty Gin Pro Glu Asn Asn Tyr Lys 
260 265 270 

llilliN•mW~•-•••••-~···~•fy•• 
275 280 285 

~~Th···-~··-~·····----290 295 300 
Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser 
305 310 315 320 
Leu Ser Leu Ser Leu Gly Lys 

'" 
<210> 953 
<211>544 
<212> PRT 
<213> Homo sapiens 



<400::> 953 

M•••·-~-~-~-WI~--~~ 15 10 15 

~--~······-~·-~~~······~· 20 25 30 

WMo~~··~~---M·~~---
35 40 45 

••NNN~··~-Th••·---~~ 
50 55 60 

~··fy•a•W•N•NN~Th•fy• 
65 70 75 80 

•••WThcNW~•G•WIM·---~·--
85 90 95 

·····----·····-····-~····· 100 105 110 
Gly Phe ThrTrp Pro Gly Thr Phe Ser Leu lie lie Glu Ala Leu His 

115 120 125 

ThcMp•N•-~•-Th••-N•-~10 
130 135 140 

--~••ThcGlo-~~·-----~-
145 150 155 160 

GloMp~••••·•-Th•-~~fy·fy-
165 170 175 

--~--~fyfy···~··-··~ 180 185 190 

-··-M·--~·-~~•Th•~·--· 195 200 205 
Glu Lys Val Cys Asn Pro Gly Trp Lys G~ Pro Tyr Cys Thr Glu Pro 

210 215 220 

IO~~•N·~-··-···-~-~N 225 230 235 240 •• ,,~~~---~···-fy~MpGI• 
245 250 255 

~··~fy•••~~~•n·~•••·~ 
260 265 270 

Glo~M·~---~--~-~--Mp 
275 2BO 285 

~-fy~Th'"''""~N~~M•G••Th•~ 
290 295 300 

Thr Asn Thr Gly Gin Gly Ser Tyr Thr Cys Ser Cys Arg Pro Gfy"Tyr 
305 310 315 320 
Thr Gfy Ala Thr Cys Glu Leu Gly lie Asp Glu Cys Asp Pro Ser Pro 

325 330 335 

~~----~Th·-~•M••Q•••~ 
340 345 350 

Thr Cys Pro Pro Gly Phe Tyr Gly Lys lie Cys Glu Leu Ser Ala Met 
355 360 365 

Thc~--····~-----~-Mp• 370 375 3BO 
Pro Asp Gly GlyTyr Ser Cys Arg Cys Pro Val Gly Tyr Ser Gly Phe 
385 390 395 400 

-~··~~··-fy~··--·-~--405 410 415 

···~~--~---fy~~-~-420 425 430 

····~·---~~-Mp----~-435 4'10 445 

··-~~--···-~--··•M•-450 455 460 

~·-~Thc~NNG.fyTh••-M•~··• 



465 470 475 480 
Pro Val Ser Arg Cys Glu His Ala Pro Cys His Asn Gly Ala Thr Cys 

485 490 495 

~---~-fy·~-~---fy·· 
500 505 510 

·N-~--~·~•N-~PmN·~-
515 520 525 

w'•-~n·•'·~~··•·'·••••P•P•N 
530 535 540 

<'.210> 954 
<211>490 
<212> PRT 
<213> Homo sapiens 

<400> 954 
Met Val Ser Pro Arg Met Ser Gly Leu Leu Ser Gin Thr Val lie Leu 
1 5 10 15 

Ala Leu lie Phe Leu Pro Gin Thr Arg Pro Ala Gly Val Phe Glu Leu 
20 25 30 .,,,.,,., •• NG.NG•N••P•-•• 

35 40 45 

N~··--~Pm~-~P•--W'~~ 
50 55 60 

Lys Pro Gly Leu Ser Glu Glu Ala Ala Giu Ser Pro Cys Ala Leu Gly 
55 70 75 80 

--~---·PmWfyTh•••Pm••• 
85 90 95 

PmMPm-~•N~•N--~~G,,W,PmP• 
100 105 110 

Arg Asp Ala Trp Pro Gly Thr Phe Ser Phe lie lie Glu Thr Trp Arg 
115 120 125 

G'•-~•-Mpmo,O•G•N••~··~~-
130 135 140 

---··---~----N~--145 150 155 160 

_,,.-----~·,·~---·fy-•• 
155 170 175 

-~G,•PmNMWG•Th•-~Th·-~~-
180 185 190 

Pro Arg Ser Ala Pro Ser Arg Cys Gly Pro Gly Leu Arg Pro Cys Ala 
195 200 205 

Pm~•G'•-G'•~··•PmNN~--··~ 
210 215 220 •. , ...... ,.~ .. ,., .. ,.,,~-~~ 

225 230 235 240 
Glu Giy Trp Thr Gly Pro Leu Cys Thr Val Pro Val SerThr Ser Ser 

245 250 255 
~~-N-G.Pml•••M~Th•G·~~-

260 265 270 

PmG•N•P•~---N~··-··-
275 280 285 

~--Th•P•---·,,~,O~N-G.~o 
290 295 300 

Tyr Gly Leu Arg Cys Glu Val Ser Gly Val Thr Cys Ala Asp Gly Pro 
305 310 315 320 

G~P·---~~W'G•G•••P•Mp••M 
325 330 335 

Tyr Ile Cys His Cys Pro Pro Gly Phe Gin Gly Ser Asn Cys Glu Lys 
340 345 350 



----~-~-N~----~~ 355 360 365 

~-~··~-~-~-~-···~·-370 375 380 

·N-~G·~-~--~----~ 385 390 395 400 
Ala Asn Gly Gly Thr Cys Val Glu Gly G~ Gly Ala His Arg Cys Ser 

405 410 415 

~-~------~---MMpN 420 425 430 
Cys Ala Ala Arg Pro Cys Ala His Gly Gly Arg Cys Tyr Ala His Phe 

435 440 445 
Ser Gly Leu Val Cys Ala Cys Ala Pro Gly Tyr Met Gly Ala Arg Cys 

450 455 460 
Glu Phe Pro Val His Pro Asp Gly Ala Ser Ala Leu Pro Ala Ala Pro 
465 470 475 480 
Pro Gly Leu Arg Pro Giy Asp Pro Gin Arg 

485 490 

<210:> 955 
<211>527 
<212> PRT 
<213> Mus musculus 

<400> 955 

Mo•lliNM·---~-~-~~~~ 
1 5 10 15 

MW•~•~N•G••-MMG·-···-··• 20 25 30 

~-~-···-----···•~MM•G• 35 40 45 

--·~•NG·~-Th••·--··~~~ 50 55 60 
HO•••MThc-O•G•••N~Thc ___ _ 
65 70 75 80 

•lli•••~•Th•-••~·----~Mo as so gs 

····-·--N~-~·-~·--lli~ 100 105 110 

N-lli~•-~•-•OGRM~HOThc•••• 
115 120 125 

-~-··•••lli•NG•M••~··-···· 130 135 140 
lie lie Gin Gly Ser Leu Ala Val Gly Lys lie Trp Arg Thr Asp Glu 
145 150 155 160 
Gin Asn Asp Thr Leu Thr Arg Leu SerTyr Ser Tyr Arg Val lie Cys 

165 170 175 

•Mp-fyfy•&••·~--~·~~~-
180 185 190 

Mp-~~o-HOfy•~······-~-
195 200 205 

Cys Leu Pro Gly Trp Thr Gly Lys Tyr Cys Asp Gin Pro lie Cys Leu 
210 215 220 

····~·······-·fy~-~··-··~ 225 230 235 240 

···~-·-·~··--~~--~··M 245 250 255 

••-·•~•••••m~••••·~···~• 
260 265 270 

~-···~--~~·~---~·-fy 
2t1 



275 280 265 

~lliHOHO•N~~---Th•~--·• 
290 295 300 

Gly Pro Lys Gly Tyr Thr Cys Thr Cys Leu Pro Gly TyrThr Gly Glu 
305 310 315 320 

*~-~··~-·~~-··-··~--325 330 335 

·····~~----·•fy*~~·~·· 340 345 350 
Pro GlyTyr Tyr Gly Gin H;s Cys Glu His SerThr Leu Thr Cys Ala 

355 360 365 

--N~~•M•G•G·-~-·'·----370 375 380 

--fy-~G'o~NN-••T••-··~ 
385 390 395 400 

"''~~---~Tu-MoN~--···· 405 410 415 

GO~----N--Th•~-~-··· 420 425 430 

-Th••Th···~·'·~*'·--~---435 440 445 
Pro Cys Ala His Gly Gly Thr Cys His Asp Leu Glu Asn Gly Pro Val 

450 455 460 
Cys Thr Cys Pro Ala Gly Phe Ser Gly Arg Arg Cys Glu Val Arg lie 
465 470 475 480 

lli*MP••~---N~-M•GW••Th•~ 485 490 495 

fylli·~·-··--··-~-~··fy· 500 505 510 
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,. Maraca fascicularis 

<400::> 956 ••.... ,.~-~···'·---·'·-· 1 5 10 15 

-~•••••--N~G,oN-~MTh•~••• 
20 25 30 

_W,~~·~*~·--·-••N•N~ 
35 40 45 

Tu••··---lliN•~•G•T•-·•~••• 
50 55 60 

------··••MMoN~G'o~N 
65 70 75 BO 
Phe Asn Phe ThrTrp Pro Gly Thr Phe Ser Leu lie lie Glu Ala Trp 

85 90 95 

HO•oNG·--~-·---~•N•••• 100 105 110 
Leu Ile Ser Lys lie Ala lie Gin Gly Ser Leu Ala Val Gly Gin Asn 

115 120 125 
m~o~MpG•G'•lli•Thc~Tu-~-fy-

130 135 140 
Tyr Arg Val lie Cys Ser Asp Asn Tyr Tyr Gly Asp Asn Cys Ser Arg 
145 150 155 160 

~·~~~-M••*~•G.HOfyW~G'''" 
165 170 175 



M••-~-~~N•mn•••fy~• 180 185 190 
aN•·~~··•-~HOG•••M•G•fy~·· 195 200 205 

~··-···~~~~N•m·--~~ 210 215 220 
Mo•~··N~MoGO~-HOGOW~•cW 
225 230 235 240 

Nm••·~w~-·••m••~··~-24s 2so 2ss 
--~Mofy~WHO~-·-~~-GOM 

260 265 270 

n·~··-•••••-•fync~w~-N 275 280 285 

•fyn•••-•%•~•••~•••••%•~•· 290 295 300 
Asn Pro Cys Arg Asn Gly Gly Ser Cys Lys Asp Gin Glu Asp Gly Tyr 
305 310 315 320 
HO~~~NNGOfyfy·~~~-··-

325 330 335 

-~-~MMo•N~··-····~-340 345 350 

··---··--fy-~GO~NNM•-355 360 365 

WG••M•~··~~---~Th•--N 370 375 380 

~--····-~~--G·N·--~ 385 390 395 400 
-~-N•••WGOWfy~GO-HoN•c 

405 410 415 

-~---··~•••••••n·~~-~ 420 425 430 

G••·-~-~lli~NMGO-•G·--435 440 445 
Cys Glu Val Afg Thr Ser lie Asp Ala Cys Ala Ser Ser Pro Cys Phe 

450 455 460 

--•n.~fyn•-~•--n·--~ 465 470 475 480 

-~Nfy·--··--~··-··-· 485 490 495 
Leu Pro 

<210> 957 
<211>-498 
<212> PRT 
<213> Maraca mulalla 

<400> 957 

····~·····~···~······~•MoGO-· 1 5 10 15 

-~·----N~aN·~----20 25 :JO 
Arg Val Cys Leu Lys His Phe Gin Ala Val Val Ser Pro Gly PrD Cys 

35 40 45 

n•••••••n•N~•~••n·-•••-• 50 55 60 

------······-M•N~-~N 65 70 75 80 
Phe Asn Phe ThrTrp Pro Gly Thr Phe Ser Leu lie lie Glu Ala Trp 



00 

~MNG·--~-NBoM~••N--
100 105 110 

~, ... ~, .. ,, .. , .•. ~--···,·-
115 120 125 

m~~-••n·•n·~·n·-~·-fy• 130 135 140 
Tyr Arg Val lie Cys Ser Asp Asn Tyr Tyr Gly Asp Asn Cys Ser Arg 
145 150 155 160 

~-~~~---···~··~fy-~··· 165 170 175 

MoG•-~-~~N-mThc--fy~-
180 185 190 

BoNl•~~-··~~-Glo--fy~-
195 200 205 

~NMGlo~~~-··•m··-~~ 
210 215 220 

-··~1••·~--~-~•n·~•n• 225 230 235 240 

••m•~Tu~••1•••m••~·~~-24s 2so 2ss 
--~-fy~fuH1•~-~~~M•G•• 

260 265 270 

Tu~---·•-•fyThc~Thc~-·· 
275 280 285 •• fyfu·--~-~·-~---~--290 295 300 

MoN~-M•G•G••·~~-BoGl•-•fy 
305 310 315 320 
His Cys Leu Cys Pro Pro Gly Tyr Tyr Gly Leu His Cys Glu His Ser 

325 330 335 

Tu~·-~---N~··-····-~-340 345 350 

-------fy-~Glo~••N-•• 355 360 365 

Thc••Mo~Glo~~---~Thc•M•N 
370 375 380 

~--····Glo~~---·N--M••~ 385 390 395 400 

-~-NG•-Th••Th•fy~GO-H••• 405 410 415 

-~---N~MHO--fu~H·-~ 
420 425 430 

···-~-~Th·~··-··-----435 440 445 
Cys Glu Val Arg Thr Ser Ile Asp Ala Cys Ala Ser Ser Pro Cys Phe 

450 455 460 

---Th1~fyTh•-~•Th1-Th1~•-~ 
465 470 475 480 

-~•ofyG·--····-~··•NW. 485 490 495 
Leu Pro 



What is claimed is: 

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 (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 
CDR 1, CDR2 and CDR3 and light chain CDR 1, CDR2 and CDR3, wherein the heavy chain CDR 1, CDR2 
and CDR3 comprise the amino acid sequences of SEQ ID NOS: 431, 433 and 435, respectively, and the 
light chain CDR 1, 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 N0:429 or 901. 

5. The nucleic acid molecule of claim 4 comprising the nucleotide sequence of SEQ ID N0:428 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 N0:437 or 903. 

7. The nucleic acid molecule of claim 6 comprising the nucleotide sequence of SEQ ID N0:436 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 N0:901 and a LCVR comprising the amino acid 
sequence of SEQ ID N0:903. 

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 ID 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 (hDll4), 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 (hDll4), 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 delta-like 
ligand 4 (hDll4}, 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 (hDll4}, wherein the antibody or antibody fragment comprises a HCVR 
comprising the amino acid sequence of SEQ ID N0:429 and a LCVR comprising the amino acid 
sequence of SEQ ID N0:437. 

20. The nucleic acid molecule of claim 19, wherein the HCVR is encoded by a nucleotide sequence 
comprising SEQ ID NO: 428. 

21. The nucleic acid molecule of claim 19, wherein the LCVR is encoded by a nucleotide sequence 
comprising SEQ ID NO: 436. 

22. The nucleic acid molecule of claim 19 comprising the nucleotide sequences of SEQ ID NOS:428 and 

436. 




