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inheim, Deerfield Beach, Basel, 3743810 0O O ; Tilo, S. 0O (1996) J. Biol. Chem. 2
71:33983405)0
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400 dpm/p 1 CMP['“C]NeuSAc (0D DO OD0)D CHOPOOOODOODOODODOOD20050
pID0000D0O00O00O00D0O0D0O037 00200000000000500p 10000
000000000000 D0DOCI8 Sep-Pak0 000 D0COODDOODCOODOOODDO/0000
/n-00000 /00 /0 (100:10:10:3:30)0 000 0000000000000 OOTLCO
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uboooboobooooboobobooboooobooboooboooboodan
oooooao
000goooooooooggooooons
ooooooocHoPO OO ODODODOOOODODDODOOOOOOOODODODOOOOOOOCH
opOUDOODOOOOODOODDODOODODODDOD2BIDOODOODODODOODOO

2

0225 cn® DOOODODDODOOOOOOOOOODODDODOOOOOOOOODODDOOOOOOO
ocoopeSOO0ODOODOOOODOODODODODDODOODODODOOODDODOOOLI I O 1%
Triton X100O 50 mM NaCIO 5 mM MnCIO O O 25 mM MES (pH 6.0)0 0D D0O0OOCOO0OO
ugboooboobooooobooboboobooboobooboboouobooboobad
0odgil000 xghhloODOODODOoOoOoooOooODODOOOOOOOODOODODDODOODOOOOOO
000000 250,000 cpm O CMP[14C]Neu5ACD O0oo0oo0ooooooDDb50 p M CMPNeu5A

10

20

30

40

50



(78) JP 2005-501526 A 2005.1.20

c00.1% Triton CF540 20 mM OO ODOOO (pH 6.0) OO 10 p 1 O CHOPOO OO
0000000000030 000000000000 000000000000000
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OCHOPO OO DO ODODOODOODOD (20 mM Tris pH 8.00 20 0O OO OO0 0.02% Na
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[ =1
[Incyte Jovahr | RURTFRE |Incyre RU|RUZDLAFE |[Incyte R
[ 1D SEQ ID NO:| AJFF ID SEQ ID No |[ZHLFTFr ID
[7247177 1 7247177CD1 11 7247177CB1
[5596327 2 5596327CD1 12 5596327CB1
|:417'9651 3 4179651CD1 13 4179651CB1
[7482109 4 T7482109CD1 14 T7482109CB1
[2867618 5 2867618CD1 15 2867618CB1
|:7488348 6 7488348CD1 16 7488348CB1
[5539166 7 5539166CD1 17 5539166CB1
|:7500341 8 T500341CD1 18 T500341CB1
[7500846 9 T7500846CD1 19 T7500846CB1
[3230921 10 3230921CD1 20 3230921CB1
[
a
[ #2
RURTF FIncyte R UGenBank IDNO:  HEEAI7 ER
lseq mAFFFD
[NO‘
1 7247177CD1 2104689 14E258 [v O R] aZavgd =¥ I, at7a=yh
[ Avendt, C.W, 35 X U% Ostergaard, HL. (1997) J. Biol.
[ Chem.272:13117-13125.
2 5596327CD1 2621120 196-17 [ % % ¥ % B & # ® ( Methanothermobacter
[ thermautotrophicus)] O-#&% GleNAc b5 A7 =5 —F
Smith, D.R. i (1997) J. Bacteriol. 179:7135-7155.
[3 4179651CD1  g14150450 0.0 [Z » F1UDP-GalNAcH Y <75 1
[ N-7EFAHT7 b HI=p TR 7257 —E€ T9
Ten Hagen, K.G. fii (2001) J. Biol. Chem. 276:17395-17404.
[4 7482109CD1  gl63124 58877 (03] a1 3HF27 b3V b T RT 2T ¥
[ Joziasse, D.H. it (1989) J. Biol. Chem. 264:14290-14297.
5 2867618CD1 2642187 448182 [Ty R =y F-aDwr/og—E
[ Spiro, M.J. ft (1997) J. Biol. Chem. 272:29356-29363,
[6 7488348CD1 31179 41E-243  [EF] T/5-F
7 5539166CD1 9650954 218177 [ %Rl B-16N-TEFATZA AP I=A bTF AT =T —
[ 1
[ Chen, G.Y. {1 (2000) Glycobiology 10:1001-1011.
H 7500341CD1 3790363 548-30 e 1 DPM2
C Maeda, Y. #1(1998) EMBO J. 17:4920-4929.
[ Lennon, G. ft (1998) Genomics 51-152.
339872[DPM2 4.8E-31 [e MGV 7= b b T A7 2 7—F]
[ UMafs MIE] KD 2 ) VR ) R d PO
fitr 7=y FTHY, FYa—L ) Vv ) — A
[ AR, EE I NG R ) TR K O U 3 vl A
[ TrFUNA Y AT =D ATl s Tv ) VAR
[ Hoftb5E,

O
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-

$145 5427 5477
8577 5804 S809
5835 5844 T42
T51 T52T103
T108 T180 T184
T290 T340 T650
T732 T759 T907
Y246 Y449

JREE FAY: W592-F620 N-Rimid MM TMAP

=12

JUavi EFA3—¥ 773U- BLO0129:BLIMPS BLOC
G353-D398, (G464-Y490, RBB5-WH92,KS
1.603-A646, R667-F702, T783-S820

b keg—+t 7Uav g —+ ¥ /SBLAST PRODO
JE alNavs—¥ v ui—¥ [ifEM

v BoRsE Sravy—¥

Val =¥ 4 VwNF—F

PD001543: W195-F518, Q523-T874

t k77— 7Yavy—+ a-7/L2BLAST_PRODO
V=Y fEF U E e E—E v a M

I T—=¥ A Vv s—Y HilEE v

v EE GO

PD001716: G329-W472, H224-Y302

[ £2 (0
RUARFF FIncyte i UGenBank ID NO: REE2AI7 ER
lseq mDAFFFD
[No:
9 7500846CD1 8096221 21E-83 [ R A>T LT
[ Tsuji, S. fil (2001) J. Biol. Chem. 276:23456-23463.
[ 585107|Itln 42680 [w TRl AT Lo F oy, PMEOSAF— MIRTRBE L, A
Wz RT S RE R R LT A WREER B S,
[10 3230921CD1 14043157 1.1E-51 [ b B —TBRE VNI E (v ) — 26U VB ZHE
[ AP <)
[ Diaz, E. 35X Ot Pfeffer, S.R. (1998) Cell 93:433-443
[10 342866|T1P47 92853 [k Rl By —2a/m B — 20 ME; MRBE] 47 kDa O R
cont. MERRY v 0 &, vv /) —R6-) VEEZEROMEN R
[ AL CREE L, T B Y A b AR ORI
[ T 5, TEFEHES L OE R IERICS O T s B,
Orsel, J. G, ff (2000) Proc. Natl. Acad. Sci. USA
(2000)
[ 97:9047-9051.
[ 339060|ADFP 9.8E-33  [& RUMaf MIRE; IRERT] IRt > o &, 5
Witk B3 s & 5 v B, IRESHEO~—7—,
[ 583559|Adfp 27826 [w o RN THREG & 232 BININE ; RESE O] Felfisy
(LR S v 7 B, BB X UL AT o— S5 RB L UE
[ gk B 5 A& X vy B IEEERO~—»
[ —
Tansey, J. T., ft Proc. Natl. Acad. Sci. U.S.A. 98:6494-9.
[ (2001)
337032/PLIN 2.8E-16 RN RCOIDR- SN CLUL | e b —FAIT Lo
[ [e Ml 9 ) v, fBiMilaN O ¥ Ry B F—FAIC X
CHEEO ) Vb AZT D FREED Y,
[ 329340/Plin 3sE16 17 MMRES FEERT] 20 U v, Bl R AR, Rl
MpRA O & Ry RS —F A Lo TEEO ) VB EZ T
[ %o
[
I: ﬁ 3
SEQ |Incyte W73/ BREEANYYBEENTIIVDIRTVES, KX UBLVEF-7 R FERVT—
o prrseo gy e M EpE 5R—2
NO:
[ - ;
1 7247177CD1912 S10S38556  N286N843  HUIVIL ERES—¥ J73Y= P138-T875 HMMER_PFAM
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
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[ #3 ()
SEQ |Incyte W73/ EEFEAEMYYBCBENTIIIDTRT YRS, FAUBLUEF—D R FERVT—
Lo URTFFID EH BRI WAL AR BR—2
[NO:
Vals F—=El v E—E BLAST_DOMO
[ DMO1359 | P10253 | 285-950: H537-1.898
DMO1359 | P23739 | 278-931: Q523-A908
[ DMO1359 | P14410 | 268-925: N534-1905
[ DMO1359 | JC4624 | 199-854: E522-Q822
1 JYAVIE FAT—ET7IY 31 TR T MOTIFS
[com F507-E514
[2  5596327CD1691 S80 137 5198 ATP v v & —¥ off, C A HMMER_PFAM
5291 5327 8510 R128-L142
[ S615 S658 S664
[ 5674 S684 T99
T541 T561 T671
[ Y270
TPR FX4Y: 1149-H182, V183-N216, HMMER_PFAM
[ P115-F148, P48-A81, R82-Q114
[ EEBE KAV EF75-Y591, P595- K617  TMAP
N-RIRE MR EARICEL,
[ 2 bar RUT S 22U, 70K BLAST_DOMO
[ DM04281 | P23231 | 276-618: 117-Q180
L
[ #3 ()
SEQ |Incyte W73/ EBEEAEMYYBEENTIIVIIRTVES, FXMUBLUEF-T A ERUT
Lo |psorem|am  |me IAEERE 5K
[NO:
3 4179651CDI 506 S21 529 540 S75 N27N49N496 JUIVIEs#EER: S51-G236 HMMER_PFAM
[ $90 5108 5141
5253 5319 8337
[ 5443 5465 S470
[ T2T114T137
T409 T422 T437
L T498 Y196 Y238
[ Y459
QXW L7 F ) ¥ ki G417-D455, HMMER_PFAM
[ K456-T495,
(3364-N402
[3 N-7®F N7 72 k42 =0 k527 BLAST_PRODO
[ cont. =7—F M
v RT7 27 —¥ RYRTFFE Tk
C FNHT I ML= T RT 2T —
[ ¥ UDP-GALNACR Y <7/ F F 7V =
VINWNETURT 2 T—E FRTHE
[ UDP %2 & UDPN
PD003162:1202-A362
[ do 7EFAAZ 7 33 =4+ F A BLAST_DOMO
[ 7= RYRTFR
DMO03891 | Q07537 | 32-558: D3-F503
[ DMO03891 | P34678 | 37-600: D8-E493
[ DMO03891 | 137405 | 21-571: Y11-F492

[
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[ #3 )
SEQ |Incyte N7 I/ EEREEAEMYYBCBENTIIVDTIRTVES FXVBLFEF-2 R FERVT—
Lo |usorem|sm | M BR—2
[NO:
4 7482109CD1 276 S3 5153 8260 N74 N259 signal_cleavage: MI1-V19 SPSCAN
[ T47 T84 T131
T139T213 Y70
[ YTFNRFTFE:  MI-R21, MI-Y22 HMMER
[ M1-R24
b92R725—% a 1,3 #52 b+ BLAST_PRODO
C AMEFrRT2T—% NTEFATIM
[ k '*) 3 = ¥
(ACETYLLACTOSAMINIDE) #% 2
[ bon b R7 25— UDP-H7 2
h—=2: D-HZ727 b 1 S —7
L IN-F 2T Draad =k 2=
[ IANTFURT 2 F—E
PD010022:K41-T276
C S yF AT v d— WEE (F5 2 ko BLAST_DOMO
[ NEF AT T—E TaAVAPES N
ZBal a)
[ DMO7533 | P14769 | 6-367: E20-T276
DMO7533 | P16442 | 16-353: R42-T276
[4 do HF2 FA}F U RT x5 —F; o BLAST_DOMO
[ cont. L TEFATS PHI=R
DMO8008 | A56480| 1-376: £20-T276
{ DMO8008 | 149698 1-371: R24-T276
[5  2867615CD1378 $80 585 5206 T kg Dy ) v H BLAST_PRODO
5256 5280 5317 PD141586: P3-8878 M
[ $336 5359 T125
[ T190 T325 T355
Y369
[
a
[ #£3 H
SEQ |Incyte N7 I/ EEFEEAEMYYBCBENTIIVDTRTVES, FXVBLFETF-2 R FERVT—
Lo |uxorem|gm e M 9x—2
[NO:
6 7488343CD1458 J}-82635272 N76N10S =/ F—F: S2-R456 HMMER_PFAM
[ 306 5370 392
S424T27 1246
[ T341 T421 Y61
[ Y279
S e DYV § BLIMPS_BLOC
L BLOO164:  [403-A441,  R35-D57,KS
[ 1153-K202, N229-K971, P302-D818,
1331-N366
[ T)F—¥LrFF v Q3141362  PROFILESCAN
[ LY S DT & T BLIMPS_PRINT
PROO148:  V38-E52,  G113-G129,8
[ A173-R186, G835-R848, L361-1375,
§392-V409
( x)5—¥ UT—F §flE <2 %> ABLAST PRODO
[ ERE T 28RBS B VE FM
ERF¥—F 2R AKRD-Z V&Y VEE
[ 9k 2D Y Y
[ PDO000902: M1-V293
6 V)7—¥ w /Ry vs ) 5—+¥ [RBLAST_PRODO
[ cont ¥ v Ro U7 —F (hydrolyase) 7t KM

L
L
C
a

FHE—E 2FRARS VY SEE 2F R
FD-7UED VEE 2R ARD- SR
EE

PD003216: D275-E440
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(84)

#3 )

SEQ |Incyte W73/ ERFEREIEMYYE{L
ID  |URFFFID &% 03
NO:

DIRF OB, KM UBLVEF-D A ERYT
BR=2

T/ 5—¥ V7 —¥ fffE <7 % v 5BLAST_PRODO
EReI—F FAGZ )Y VEE TM

b RT#—F 2Rk ARD-7 U ) AEE

2R AARD-Z Y R Y Sk

PD000948: V408-R456

T 7—¥ BLAST_DOMO
DMO00487 | §22071 | 2-455: 52-R456

DMO0487 | 852858 | 1-431: M1-P455

DMO00487 | JC10391-431: M1-P455

DMO00487 | P15429 | 1-430: 17-RA56

T/ F—¥y /s FF % L361-5374 MOTIFS

S158 5295 5329
T67 T68 T73 T87
T199 T247 Y206

-

cont.

[
[
[
[
[
[
[
[
[
E 7 5539166CDI1 402 54589 5154
[
[
[
[
[
[
[
[
[

N41N316 N390signal_cleavage: M1-N25 SPSCAN

J7-2/1 - syFEgsR: T73-L382 HMMER_PFAM
B4 ML EA U MI-K6 TMHMMER
PEESE B A A 2 HT-W29

A PR A E30-F402

HyUE B 1Ty A7 =T —¥ 2 BLAST PRODO
Vavp b ryA7=7—¥ BE aT7M
6-N-T2FNT Nzt I= T AT

=T =¥ BHTS bIAT ) aES

YRIE 6 N-TRFAS I =0k

FUAT =T

PD005410: L171-H344

PD003538: T73-D170

u
[ #3 ()
SEQ |Incyte W73/ EEEBEN VBRI JIRFOES, FAMVBLVEF—T T HERUT
Lo |ucozrm|gm  |jaw K2
[NO:
B 1-+F7RA7=7—H 7Y =2k BLAST_PRODO
[ FoAT=5—¥ WE AT 6N-TEFM
NTNANafI = T AT 2T —F 3
[ H77 Ry Vavn g 78
[ 6N-THFAZNL I I =V T RT
=7 —F Hig
{ PD011484: G345-F402
[ BRER AL BLAST_DOMO
DMO7544 | Q06430 | 8-399: L9-F402
[ DMO7544 | Q02742 129-427: C74-R385
[ 8 7500341CD1 109 T3T73 signal_cleavage: M1-S67 SPSCAN
YA RIRAFACY: M1-V8, P69-D109  TMHMMER
[ BEET | A A 2 1Vo-L31, P46-F68
JEHA MR EA Y P32-L45
[ 9 7500846CD1 225 530 S52 562 596 signal_cleavage: M1-A26 SPSCAN
[ T8O T107 T142
YTFMARTFFE: MI-A27, M1-A28, HMMER
[ M4-A26, M4-A28, M8-C24, M8-A26,
[ M8-A28, M8-A29
T4 7V =T BRIy, CFN: HMMER_PFAM
[ L49-Vo4
[ 9 YA IR RAS 2 M1-C12 TMHMMER
cont. WEEH KA > : F13-L35

A MR XY 536-G225

LVyFy A7 vy Fr RE R ATBLAST_PRODO
BREiE g5 B M

PD040823: R51-Q200

L
L
t
L
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(85)

[ #3 ()
SEQ |Incyte WP I/EEEAMYYEBRACBENT VIV DT RFvERS, KA UBLVEF-7 AMBEERTT—
o prozemzn s A b 2R-3
[NO:
10 3230921CD1 463 S2813 8117 signal_cleavage: MI1-A38 SPSCAN
[ S140 5187 5205
5273 5277 5304
[ T68 T169
[ ~NRY Y7y U P10-V369 HMMER_PFAM
AvIhE RUYEY BERr#e 5L BE BLAST PRODO
[ ADRP J& 71— TR (cargo selection) M
[ TIP47 asB PD018256: S5148-E384,
Q19-G128
{
g
#4
RY Ry LAF R (GBI

SEQ ID NO/
Incyte ID/BISIE

11/7247177CB1/
3150

1-388, 1-394, 1-730, 1-737, 5-358, 5-423, 35-603, 220-394, 228-423, 239-978, 239-980,
285-389, 295-485, 295-905, 297-544, 311-418, 311-709, 454-719, 498-1352, 508-1352,
546-1352, 549-669, 549-751, 549-812, 550-1352, 568-1168, 580-1352, 585-1352, 589-1088,
5891236, 619-1352, 681-1352, 790-1650, 790-1661, 821-1714, 872-1147, 876-1584,
885-1584, 956-1608, 971-1615, 1002-1621, 1063-1942, 1070-1961, 1075-1277, 1098-1704,
1099-1781, 1099-1864, 1184-1635, 1193-1893, 1224-1901, 1235-1955, 1236-1961, 1250-1955,|
1315-1574, 1324-1955, 1345-1955, 1398-1967, 1457-1954, 1496-1721, 1498-1949, 1505-1952,
1505-1955, 1512-1595, 1518-1864, 1651-1864, 1786-2256, 1817-2103, 1827-2567, 1827-2584,
1827-2598, 1827-2614, 1827-2637, 1831-2622, 1865-2227, 1892-2474, 1894-2196, 1918-2032,
1923-2092, 1946-2324, 1975-2840, 1988-2586, 2188-2897, 2200-2897, 2205-2897, 2206-2897,|
2208-2897, 2413-2526, 2417-2885, 2447-3062, 2489-3150, 2605-2951, 2641-2804, 2789-2932,
2802-2951, 2869-2951, 3113-3138

12/5596327CB1/
3290

1-788, 303-1028, 315-1031, 591-798, 662-962, 683-960, 683-1394, 812-1327, 840-1045,
887-1605, 890-1054, 894-1126, 1010-1623, 1031-1302, 1052-1144, 1090-1723, 1140-2052,
1349-1637, 1372-1618, 1524-1761, 1594-2220, 1636-1965, 1659-1956, 1662-1946, 1748-2036,|
1919-2156, 1919-2371, 1919-2397, 2062-2282, 2214-2912, 2256-2538, 2256-2569, 2285-2466,
2285-2593, 2397-2603, 2397-2605, 2424-2682, 2424-2698, 2427-2854, 2453-3065, 2462-2745,
2462-3197, 2495-2631, 2543-3211, 2784-3290, 2801-3060, 2924-3185, 2941-3188, 3072-3154,
3072-3221

13/4179651CB1/
4279

e SO s SO s SO s SO s SO s O e SO e SO s SO s SO s O s SO s SO s O e SO s O s O s SO s MO s MO s

1-695, 2-126, 7-281, 265-4279, 267-440, 301-523, 380-573, 389-1062, 551-1058, 560-1043,
560-1108, 857-1252, 938-1061, 994-1560, 1081-1379, 1169-1391, 1265-1556, 1328-1369,
1373-1993, 1393-1433, 1554-1786, 1554-2093, 1754-2218, 1756-2060, 1793-2052, 1825-2259,|
1874-2127, 1875-2460, 1922-2189, 1932-2180, 1967-2451, 1969-2254, 1981-2640, 2042-2534,
2307-2541, 2357-2783, 2389-2670, 2451-2923, 2455-3049, 2464-2724, 2510-3099, 2562-3072,
2619-2856, 2662-3273, 2663-2858, 2666-3246, 2719-2946, 2747-2995, 2747-3269, 2778-3037,
2986-3292, 3139-3416, 3162-3390, 3162-3656, 3186-3469, 3187-3859, 3199-3501, 3210-3493,
3232-3800, 3280-3490, 3296-3818, 3333-3593, 3335-3617, 3340-3605, 3362-3609, 3362-3835,
3362-3843, 3406-3764, 3432-3860, 3525-3751, 3536-3781, 3536-3782, 3641-3905, 3695-3878,
3698-3866, 3698-3870, 3709-3953, 3709-4209, 3933-4202, 3953-4214, 3968-4107, 4033-4279|

U

#4

RIXT LAF N
SEQ ID HO/
Incyte ID/BISIE

BLSUMT A

14/7482109CB1/
1042

1-119, 70-257, 72-831, 677-1042, 678-1042, 680-1041, 680-1042

15/2867618CB1/
4320

1-641, 1-653, 565-1278, 877-1420, 1055-1618, 1079-1693, 1106-1729, 1142-1922, 1188-1774,
1338-2100, 1358-1974, 1394-2074, 1478-1760, 1481-1878, 1760-2479, 1820-2098, 1841-2531,
1885-2045, 1977-2517, 1986-2165, 2001-2591, 2035-2507, 2057-2531, 2123-2532, 2140-2524,|
2145-2747, 2151-2532, 2172-2532, 2221-2547, 2225-2493, 2330-3026, 2652-2874, 2706-3044,
2710-3396, 2856-3130, 2876-3159, 2892-3127, 2892-3451, 2918-3173, 3031-3596, 3070-3504,
3086-3338, 3108-3386, 3157-3493, 3174-3455, 3246-3549, 3255-3463, 3255-3707, 3308-3579,
3319-4013, 3321-4010, 3342-3695, 3526-4170, 3570-4148, 3575-4261, 3615-3869, 3617-3904,
3675-3942, 3701-3871, 3742-4032, 3742-4035, 3758-4296, 3776-4247, 3789-4264, 3814-4265,
3818-4268, 3820-4083, 3824-4102, 3834-4273, 3844-4046, 3844-4103, 3844-4234, 3846-4100,
3846-4320, 3847-4273, 3849-4267, 3858-4263, 3910-4277, 3938-4221, 3991-4222, 3991-4255,
13991-4266, 4002-4292, 4004-4260, 4037-4273, 4064-4272, 4075-4261, 4080-4268, 4085-4273,
4113-4264

16/7488348CB1/
1733

1-1733, 33-1404

17/5539166CB1/
2201

1-430, 209-939, 228-476, 239-1055, 262-859, 350-991, 453-1120, 457-1013, 457-1019,
611-1443, 682-869, 756-963, 756-1218, 756-1230, 820-1338, 1079-1530, 1411-1529,
1469-1998, 1469-2107, 1470-1758, 1470-1908, 1470-1943, 1470-2011, 1470-2065, 1470-2066,|
1470-2201

18/7500341CB1/
457

1-126, 1-218, 1-230, 1-457, 2-230, 12-126, 15-164, 16-230, 17-223, 19-230, 20-230, 22-168,
23-230, 28-175, 28-230, 29-230, 31-209, 36-445, 36-451, 37-202, 38-230, 42-202, 50-452,
228-428, 232-445, 310-446

L I s SO s WO s N s SO s SO s N s SO s SO s SO s SO s SO s SO s SO s SO s SO s MO s |
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[f 4
WYXy LAFE ([EHIETA
[lsec 10 wor
[Inmjte ID/EFIR
19/7500846CB1/ 1-268, 1-276, 1-495, 1-593, 1-1020, 4-266, 8-578, 13-221, 16-283, 112-643, 214-499, 246-678,
[is13 301-1011, 332-998, 384-648, 442-861, 654-803, 660-1023, 669-948, 669-972, 669-1013,
[ 669-1023, 669-1032, 693-1023, 775-1020, 854-1513, 871-1111
20/3230921CB1/ 1-240, 1-261, 1-266, 28-291, 28-650, 33-619, 36-332, 46-717, 47-896, 53-583, 115-354,
[[2084 115-660, 160-297, 160-599, 160-818, 231-355, 231-369, 231-378, 231-422, 231-438, 238-438,
250-438, 254-438, 343-593, 439-568, 439-576, 439-582, 439-604, 439-613, 439-614, 439-619,
L 443-619, 444-572, 445-619, 449-619, 453-619, 456-619, 458-619, 466-619, 468-689, 468-795,
[ 468-1004, 472-619, 483-1054, 483-1124, 497-616, 620-889, 620-1000, 620-1058, 620-1118,
641-1123, 646-1110, 653-892, 664-1126, 700-771, 716-1118, 723-1118, 750-1127, 751-1118,
[ 759-1118, 931-1027, 957-1127, 1048-1118, 1068-1411, 1119-1915, 1120-1696, 1128-1677,
1144-1325, 1144-1446, 1144-1483, 1144-1605, 1144-1624, 1164-1408, 1164-1635, 1167-1652,
[ 200-1583, 1217-1333, 1223-1770, 1250-1893, 1261-1612, 1300-1691, 1304-1569, 1304-1750,
[ 1319-1916, 1325-1920, 1401-1698, 1419-1722, 1419-1921, 1467-1727, 1482-1794, 1485-2084|
[ =5
M UIS L FFllIncyte F BIRNFEHSAISU
SEQ ID NO Yoz b ID
11 7247177CB1 MIXDTXEO1
|:12 5596327CB1 OVARNOTO9
[13 4179651CB1 BRAGNONO2
|:15 2867618CB1 HIPONONO1
[17 5539166CB1 KIDNFECO1
[18 T7500341CB1 LNODNOTO3
L19 T7500846CB1 PROSNOTO6
(20 3230921CB1 PANCNOT23
#£6 ()
5173Y NDR— S173UDEHEA

[ BRAGNONO2 pINCY

HIPONONO1 PSPORT1

LNODNOTO03 pINCY

{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C

O

KIDNFECO01 PBLUESCRIPT

MIXDTXEO] PBK-CMV

S0 =AM AR ERBSI IV BEBRMSITII0 ¢ 2107 OEILEIO-UMAERL
7z, B%E RNA (i 7FO— AMEEIIRRELICEE T3 H M X BIRBR TR T LE 81 ZOBAKIED
SIEIMENZEEMEBE L RNANGRR L, RIEPRETE., RAONBEDIKICTREOPT
A-LMEBARE ., AEREH SRR ICHRNESE, SLURERAEO7IAM R, HLUH
BRSELARINES, CNIEREFELEL, RIRTR T, BIEQ ERREIRICO LR E
OHEFELLENROINZDH TH, BDOBKEH, FmLmE <M Ronk, EICH
BEEHLURIEE, RURIEE(NA) (CBEOEMRIRR SN, MRMICE, PIINIT—2(T I E
RIBRRORTHEF R EDERBICH%, PRABEREORAEORFOZ1-AVORNTYFY =
A (satellitosis) AL TUVE, RO ENBUEAER B RBHTLESATIVE, REEERG
RISET VA=V ACBFENEATITUVEEYIAT7— IR IMBML EREOZRILBHEE
TV, BEOFER, B, BBE X, HRESH, MAEEIRESE (CAD), ZLERXICER
TR0, EIRE. MEBIARIE BAEL . RBETEINS FERRKIRIE, [E. B MO T2 (CHF) | Bk
B EEIE TEES LU BH MERBESATIE, COS1T5UE, BHTRIFR(48 FE/1E0OE7
Z=UVHICEB NS TUEA E—2av B ALV E. Soares fth, 1994 (Proc. Natl. Acad. Sci. USA
91:9228-9232) K U Bonaldo ft, 1996 (Genome Res.6:791) & ALLEMH AT 2 EICHEN/
=331 XU,

0/ =334 AVZBRIMTIVE, SR BHRAMSITIU0 113 FEMIRLIA-UhfERLE,
RNA {3, EEENGHMTRE UL 72 FAAXEOBREMIOCHESNE, BEORECGRE, &
MESSLVEE RNBBD . /=51 ZEHUHLUNATVEL XEH1E . Soares fth 1994 (Proc. Natl.
Acad. Sci. USA 91:9228-9232) %8 ALk,

TAT T VL, AR 19~23 BRI THAKELE 12 AOAABTBICLTRRO T — )
SEREL L7 B AR D & B L 72 RNA A fi > T{ERL L7z,

TN REXBEEMOBAREFD 67 FEAABENSEROERMIZY Y SERERED SR B
7z RNA ZRNTHERENE, BEMERE T3, 0BT 10x0EFIEE O B 258 R8T T
LABR ST, HAETIBSRBOFRERRETE, JL-F 3 b 4 ORTF LEMIRO
REHENRIN, BEOFRECRMEENISEND. RKEICR. 7TA-LELE IKBIRE
BIE. REOBME., BhtEOFLE, HLUPTA-LECEBRBIVEBENEENS,

O 5 R@HDIVELTFM LENFATSUEIAD FF—hoDT—ILENT DNA EE-THEREN
2o BHE (N —A) © T Ml 58 5 Jurkat bk, 18O %+ (F—B) oFHin
A6 5 THP- 1 filatk, 16 o BAB T (K —C) m B U v 335k 575 6 vz Daudi
MRER, 29 BOBEABE (FF—=D) @ v 3fldsE G- RPMI-1666 fMifakk, 1 5o
BAET (F)-E) oMhE BRREFREPE 21 mOAASHE (F)-F) »okESH
TR, 42 OB AL (F7—Q) @ U 23, SMiRkREFc 56 oA AkE (K
F—H) AoBONERERES, BSLONF-07 =1 (Fh=D) »ofshz PBMC 2

»H5HT
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#6 ()

3473Y ~Dh—

173 UDEA

L OVARNOTO09 pINCY

PANCNOT23 pINCY

PROSNOT06 PSPORT1

L
{
L
C
L
L
C

L
oad

[ 7a5354

[ ABI FACTURA
ABI/PARACEL FDF

[ ABI b 7w

[77
[

BLAST

FASTA

BLIMPS

7(0)

F1T3Uid, 28 T EARFORKFEHL I, IO E - 50 5475 1 ICR S DR DD
HENT RNA 2AVTHEREN, FEPHRER . BHLVEOMERITHA XN 04 H5.5cmD
ZHROMBER. BEFEREADIVFEREORTF LEERRSLUBVEREIEICHEZFE
REERUE, REEICE. RUEBLELE. SEOESLU7TA-LERBBIRE BN EENTOS,

47U, HELICLZBEMOBIETRILL 43 FTOBE ARSI ULHE LR AN 55
BELIZ RNAEALTHRLE, BEORELL T, | B OHERBEME R MICHIEG CMV kG H

Bt

4TI, 57 FAABHORAMIIILIRIRE . MHERORE. SLURRUY T YIREORE
RISLARABMED DB SN RNA ZRVTHE RSN, REPRE CRARRHM EEEEN R 5N/, B
BIIESMAROREZBRETH, IR (Gleason TL—F 3+3) KRN, EZOREICERE
OKXIGES . HLUVIM T IERBHNEFND . RIEEICERIIROBIEIEY., 54T | ERFFEF

na.

L]

AD5—BERSIERRE, B SIOFELDLIMNER
EIADTBTATSL

PI/BFEEBERIIOLE, ERCERLET
—AbF=8771 5,

HEESIO7 LT VETITOII L,

T2/ RS E & ORARELS) O BEF PR U R
RTHRGE A=Yy T U= HNT TA VA
k5 — /1 (Basic Local Alignment Search
Tool) , BLAST (2% 5 > DHfED 3 % :blastp,
blastn, blastx, tblastn 35 X (X tblastx,

—HEDR U ¥ A 7 OEF & RIEEE S & O’
DEPHEICS>WTHET S Pearson 3 L0
Lipman 731U XL, FASTA 3% 5 20
BEEM D133 : fasta. tfasta, fastx, tfastx HLY

ssearch,

Fd 7| & BLOCKS, PRINTS., DOMO ,
PRODOM ¥ &' PFAM 7= % =2 D fid
Fleic s ETRIET Y 7 2V, RIIERKE
BLUMER 7 ¢ —7 U o MR A RS
9% BLocks IMProved Searcher,

M&EESIE PFAM OL58450)0&E 77391y
YUY B OBN L ITETIVHMMIZE SN
eF—AR—-Al LTBETEIZN TR L.

Ell::ba

Applied Biosystems, Foster Gity, CA.

Applied Biosystems, Foster Gity, CA.

Paracel Inc., Pasadena, CA.

Applied Biosystems, Foster Gity, CA.

Altschul, S.F. ftf (1990) J. Mol. Biol.
215:403-410; Altschul, S.F. il
(1997) (1997)

Nucleic Acids Res. 25:3389-3402.

Pearson, W.R. & Uf D.J. Lipman (1988) Proc.
Natl. Acad SciUSA 85:2444-2448 |
Pearson, WR. (1990) Methods
Enzymol.183:63-98; 5 L U¢ Smith, T.F.
and M.S. Waterman (1981) Adv. Appl.
Math. 2:482-489.

Henikoff, S. & U J.G. Henikoff (1991)
Nucleic Acids Res.19:6565-6572, Henikoff,
J.G. B U S. Henikoff (1996) Methods
Enzymol.266:88-105 . Attwood, T.K
{ .(1997) J. Chem. Inf. Comput. Sci.
37:417-424.

Krogh, A. {1 (1994) J. Mol Biol
235:1501-1531; Sonnhammer, E.LL. ft
(1988) Nucleic Acids Res.26:320-322;
Durbin, R. ffi, (1998) Our World View, in

Nutshell, Cambridge Univ.Press, o

a
1-350.

1S5 A—5E1E

ESTsHig{E=1.0E-8

UF

TEREMEEE= 1.0E-10 LL
‘F

ESTsfasta E {i=1.06E-6

T 7Y Ept ESTsfasta
Rl—tE=

95%4 £

—HEUR&E=200 B L
fastx E {E=1.0E-8 LA F
T2REF:

fastx A= 7=100 LA E

FEEE= 1.0E-3 LT

PFAM & » ) FE{E=

1.0E-3 AT

ST RTFR b fo AT
7=0 Bk
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[ 7rU5h

[ ProfileScan
[

[

[ Phred

[ Phrap

Gonsed

[

[ SPScan

L]

Prosite THEE SNBIAY - =T 55
Y RN OEENT T — 7 BLOERIEF —
TERBHETHTNDY R,

BERRESSUELEOHZEEY—DIVY— -
ABANBZEREI-UVIPNTYR so

Smith-Waterman 73U X AQEH A T

VR YT =3 235 SWAT % CrossMatch
% %70 Phils Revised Assembly 7t 75 AT, B
FURREIMD B DNABSIO 7 27 D IicHH T
55,

Phrap 7t 7 VikORRB LI ORER S 77 1«

FNT =i,

SUNRDEBRANEAL vV L, FBITFNRTF FOFE
ERRZEH TN IATZ Lo

EHRTHNEFESTHIOERIILOBEEBLI A M
HEL ERATRETSIAIS 4,

BN Markov ETILHMM) &fE>THVIDERSI LD
BEBCIAVIMEESL, BATRETSIAYI L,

Prosite TEFES NI bDL—BT A/ F - DT
BRI EGRTOT 0 S T b,

(88) JP 2005-501526 A 2005.1.20

51 A3ER 15525 kfE

Gribskov, M. {th(1988) CABIOS 4:61-66, (R#{LIN=H AT ZKE
Gribskov, M. {2 (1989) Methods @ Prosite EF— 7 2% ¥ 5
Enzymol.183:146-159 .  Bairoch, A. GCG &% [HIGH) fif
{t2.(1997) Nucleic Acids Res. 25:217-221.  ili#, 2= 7=1.4~2.1,

Ewing, B. {h(1998) Genome Res.
8:175-185, Ewing, B & UF P. Green
(1998) Genome Res. 8:186-194.

Smith, TF. U M.S. Waterman (1981) AJ7=120 Lt
Adv. Appl. Math. 2:482-489; Smith, TF. & —HLI&E=56 Lk
U M.S. Waterman (1981) J. Mol. Biol.

147:195-197;  and Green, P., University of

Washington, Seattle, WA.

Gordon, D. {#(1998) Genome Res. 8:195-202.

Nielson, H. f1(1997) Protein Engineering AJ7=3.5 Ll E
10:1-6;  Claverie, JM. B U S. Audic
(1997) CABIOS 12:431-439.

Persson, B. $&U P. Argos (1994) J. Mol. Biol.
237:182-192; Persson, B. $&Uf P. Argos (1996)

Protein Sci. 5:363-371.

Sonnhammer, E.L. {(1998) Proc.Sixth Intl.

Conf. on Intelligent Systems for Mol.,Biol.,
Glasgow ft, ##, The Am. Assoc. for Artificial
Intelligence Press, Menlo Park, CA, 175-182 R—3.

Bairoch, A. {if1(1997) Nucleic Acids Res. 25:217-221;
Wisconsin Package Program Manual, /{—33> 9,
M51-59 /=3, Genetics Computer Group, Madison, WI

10

20



(89) JP 2005-501526 A 2005.1.20

({110} INCYTE GENOMICS, INC.
SWARNAKAR, Anita
GORVAD, Ann E.
HAFALIA, April T.A.
DUGGAN, Brendan M.
EMERLING, Broocke M.
130N, Craig H.
NGUYEN, Danniel B.
LEE, Ernestine A.
YUE, Henry
YUE, Huibin
FORSYTHE, Ian J.
LI, Joana i.
THANGAVELU, Kavitha
WALIA, Narinder K.
BURFORD, Neil
MASON, Patricia M.
LAL, Preeti G.
LEE, Sally
BECHA, Shanya D.
TANG, Y. Tom
E(IZD) Carbohydrate-Associated Proteins
{130 PF-0982 PCT
140) To Be Assigned
1{141) Herewith
E(IED) 60,203, 768; 60/308, 548; 60/314,400; 60,343, 706; 60,337, 969
{151) 2001-05-25; 2001-08-01; 2001-08-23; 2001-10-19; 2001-12-07
'{160) 20

[
{170 PERL Program
O

L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
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(90) JP 2005-501526 A 2005.1.20

{210 1

(211} 912

{212 PRT

E(213) Homo sapiens

1{220;

E(221) mise_feature

{223} Incyte ID No: 7247177CD1

{4007 1

EHet Glu Ala Ala Val Lys Glu Glu Ile Ser Val Glu Asp Glu Ala
[ 5 10 15
[

Val Asp Lys Asn [le Phe Arg Asp Cys Asn Lys Ile Ala Phe Tyr
[ 20 25 30
Eﬁrg Arg Gln Lys Gln Trp Leu Ser Lys Lys Ser Thr Tyr Arg Ala
[ 35 40 45
@eu Leu Asp Ser Val Thr Thr Asp Glu Asp Ser Thr Arg Phe Gln
[ 50 55 60
Elle [le Asn Glu Ala Ser Lys Val Pro Leu Leu Ala Glu Ile Tyr
[ 65 70 75
‘Gly [le Glu Gly Asn Ile Phe Arg Leu Lys Ile Asn Glu Glu Thr
E 80 85 50
Pro Leu Lys Pro Arg Phe Glu Val Pro Asp Val Leu Thr Ser Lys
E 5 100 105
Pro Ser Thr Val Arg Leu [le Ser Cys Ser Gly Asp Thr Gly Ser
; 110 115 120
Leu [le Leu Ala Asp Gly Lys Gly Asp Leu Lys Cys His Ile Thr
E 125 130 135
rAla Asn Pro Phe Lys Val Asp Leu Val Ser Glu Glu Glu Val Val
: 140 145 150

[
[dIle Ser Ile Asn Ser Leu Gly Gln Leu Tyr Phe Glu His Leu Gln
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[ 165 160 165
Elle Leu His Lys Gln Arg Ala Ala Lys Glu Asn Glu Glu Glu Thr
[ 170 175 180
ESer Val Asp Thr Ser Gln Glu Asn Gln Glu Asp Leu Gly Leu Trp
[ 185 190 185
Eﬁlu GIu Lys Phe Gly Lys Phe Val Asp Ile Lys Ala Asn Gly Pro
[ 200 205 210
'Ser Ser Ile Gly Leu Asp Phe Ser leu His Gly Phe Glu His Leu
E 215 220 220
Tyr Gly Ile Pro Gln His Ala Glu Ser His Gln Leu Lys Asn Thr
E 230 235 240
Gly Asp Gly Asp Ala Tyr Arg Leu Tyr Asn Leu Asp Val Tyr Gly
; 245 250 255
(Tyr GIn Ile Tyr Asp Lys Met Gly Ile Tyr Gly Ser Val Pro Tyr
; 260 265 270
Leu Leu Ala His Lys Leu Gly Arg Thr I[le Gly Ile Phe Trp Leu
E 275 280 285
Asn Ala Ser Glu Thr Leu Val Glu Ile Asn Thr Glu Pro Ala Val
: 280 285 300
Eﬁlu Tyr Thr Leu Thr Gln Met Gly Pre Val Ala Ala Lys Gln Lys
[ 305 310 316
EYal Arg Ser Arg Thr His Val His Trp Met Ser Glu Ser Gly Ile

320 325 330
Ile Asp Val Phe Leu Leu Thr Gly Pro Thr Pro Ser Asp Val Phe

330 340 346
?Ys Gln Tyr Ser His Leu Thr Gly Thr Glm Ala Met Pro Pro Leu
[ 300 305 360
?he Ser Leu Gly Tyr His Gln Cys Arg Trp Asn Tyr Glu Asp Glu

[ 365 370 375
O
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Gln Asp Val Lys Ala Val Asp Ala Gly Phe Asp Glu His Asp [le
; 380 385 390
Pro Tyr Asp Ala Met Trp Leu Asp Ile Glu His Thr Glu Gly Lys
; 395 400 405
Arg Tyr Phe Thr Trp Asp Lys Asn Arg Phe Pro Asn Pro Lys Arg
E 410 415 420
Met Gln Glu Leu Leu Arg Ser Lys Lys Arg Lys Leu Val Val [le
: 425 430 435
ESer Asp Pro His Ile Lys [le Asp Pro Asp Tyr Ser Val Tyr Val
[ 440 445 450
iys Ala Lys Asp Gln Gly Phe Phe Val Lys Asn Gln Glu Gly Glu
[ 435 460 465
Eﬁsp Phe Glu Gly Val Cys Trp Pro Gly Leu Ser Ser Tyr Leu Asp
[ 470 475 480
?he Thr Asn Pro Lys Yal Arg Glu Trp Tyr Ser Ser Leu Phe Ala
[ 485 480 485
?he Pro Val Tyr Gln Gly Ser Thr Asp Ile Leu Phe Leu Trp Asn
[ 500 505 510
"Asp Met Asn &lu Pro Ser Val Phe Arg Gly Pro Glu Gln Thr Met
E 515 520 525
Gln Lys Asn Ala [le His His Gly Asn Trp Glu His Arg Glu Leu
E 530 535 540
His Asn [le Tyr Gly Phe Tyr His Gln Met Ala Thr Ala Glu Gly
; 545 550 555
Leu [le Lys Arg Ser Lys Gly Lys Glu Arg Pro Phe Val Leu Thr
E 560 565 570
[Arg Ser Phe Phe Ala Gly Ser Gln Lys Tyr Gly Ala Val Trp Thr
: 575 580 585

[
Gly Asp Asn Thr Ala Glu Trp Ser Asn Leu Lys Ile Ser Ile Pro
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[ 580 595 600
EHet Leu Leu Thr Leu Ser [le Thr Gly Ile Ser Phe Cys Gly Ala
[ 605 610 615
EASD [le Gly Gly Phe Ile Gly Asn Pro Glu Thr Glu Leu Leu Val
[ 620 625 630
EArg Trp Tyr Gln Ala Gly Ala Tyr Gln Pro Phe Phe Arg Gly His
[ 630 640 645
EAla Thr Met Asn Thr Lys Arg Arg Ala Pro Trp Leu Phe Gly Glu
[ 620 605 660
‘Glu His Thr Arg Leu Ile Arg Glu Ala Ile Arg Glu Arg Tyr Gly
E 665 670 675
Leu Leu Pro Tyr Trp Tyr Ser Leu Phe Tyr His Ala His Val Ala
; 680 685 690
Ser Gln Pro Val Met Arg Pro Leu Trp Val Glu Phe Pro Asp Glu
; 695 700 705
Leu Lys Thr Phe Asp Met Glu Asp Glu Tyr Met Leu Gly Ser Ala
E 710 715 720
Leu Leu Val His Pro Val Thr Glu Pro Lys Ala Thr Thr Val Asp
: 725 730 735
Eﬁal Phe Leu Pro Gly Ser Asn Glu Val Trp Tyr Asp Tyr Lys Thr
[ 740 745 750
Phe Ala His Trp €lu Gly €1y Cys Thr Val Lys Ile Pro Val Ala
[ 705 760 765
@en Asp Thr Ile Pro Val Phe Gln Arg Gly Gly Ser Val Ile Pro
[ 770 775 780
Elle Lys Thr Thr Val Gly Lys Ser Thr Gly Trp Met Thr Glu Ser
[ 785 790 795
ESer Tyr Gly Leu Arg Val Ala Leu Ser Thr Lys Gly Ser Ser Val

[ 800 805 810
O
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Gly Glu Leu Tyr Leu Asp Asp Gly His Ser Phe Gln Tyr Leu His
[

: 815 820 825
Gln Lys Gln Phe Leu His Arg Lys Phe Ser Phe Cys Ser Ser Val
; 830 835 840
Leu [le Asn Ser Ser Ala Asp Gln Arg Gly His Tyr Pro Ser Lys
E 845 850 855
Cys Val Val Glu Lys Ile Leu Val Leu Gly Phe Arg Lys Glu Pro
: 860 865 870
ESer Ser Val Thr Thr His Ser Ser Asp Gly Lys Asp Gln Pro Val
[ 875 880 885
Eﬁla Phe Thr Tyr Cys Ala Lys Thr Ser Ile Leu Ser Leu Glu Lys
[ 860 8685 900
ieu Ser Leu Asn Ile Ala Thr Asp Trp Glu Gly Ser

[ 905 910

(2109 2

{2117 681

{212) PRT

(213) Homo sapiens

(220}

E(221) misc_feature

[{(223) Incyte ID No: 5586327CD1

(400) 2

Met Leu Gln &lu Glu Pro Asp Leu Val Ser Ala Ile Tyr Gly Arg
1 5 10 15
Gly [le Ala Tyr Gly Lys Lys Gly Leu His Asp Ile Lys Asn Ala
E 20 25 30
Glu Leu Ala Leu Phe Glu Leu Ser Arg Val Ile Thr Leu Glu Pro
: 35 40 45

[
Asp Arg Pro Glu Val Phe Glu Gln Arg Ala Glu Ile Leu Ser Pro
0

10

20

30

40



(95) JP 2005-501526 A 2005.1.20

[ a0 b5 60
ien Gly Arg Ile Asn Glu Ala Val Asn Asp Leu Thr Lys Ala [le
[ b5 70 7h
Eﬁln Leu Gln Pro Ser Ala Arg Leu Tyr Arg His Arg Gly Thr Leu
[ 80 85 80
ETyr Phe Ile Ser Glu Asp Tyr Ala Thr Ala His Glu Asp Phe Gln
[ 9o 100 105
Eﬁln Ser Leu Glu Leu Asn Lys Asn Gln Pro Ile Ala Met Leu Tyr
[ 110 115 120
Lys Gly Leu Thr Phe Phe His Arg Gly Leu Leu Lys Glu Ala [le
E 125 130 13
[Glu Ser Phe Lys Glu Ala Leu Lys Gln Lys Val Asp Phe Ile Asp
; 140 145 150
Ala Tyr Lys Ser Leu Gly Gln Ala Tyr Arg Glu Leu Gly Asn Phe
; 155 160 165
Glu Ala Ala Thr Glu Ser Phe Gln Lys Ala Leu Leu Leu Ash Gla
E 170 175 180
Asn His Val Gln Thr Leu Gln Leu Arg Gly Met Met Leu Tyr His
: 185 190 195
EHis Gly Ser Leu Gln Glu Ala Leu Lys Asn Phe Lys Arg Cys Leu
[ 200 205 210
EEln Leu Glu Pro Tyr Asn Glu Val Cys Gln Tyr Met Lys Gly Leu
[ 215 220 225
ESer His Val Ala Met Gly Gln Phe Tyr Glu Gly Ile Lys Ala Gln
[ 230 235 240
EThr Lys Val Met Leu Asn Asp Pro Leu Pro €ly Gln Lys Ala Ser
[ 245 200 205
?ru GIu Tyr Leu Lvs Val Lys Tyr Leu Arg Glu Tyr Ser Arg Tyr

[ 260 265 270
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Leu His Ala His Leu Asp Thr Pro Leu Thr Glu Tyr Asn Ile Asp
; 275 280 285
Val Asp Leu Pro Gly Ser Phe Lys Asp His Trp Ala Lys Asn Leu
; 290 265 300
Pro Phe Leu Ile Glu Asp Tyr Glu Glu Gln Pro Gly Leu Gln Pro
E 305 310 315
His [le Lys Asp Val Leu His Gln Asn Phe Glu Ser Tyr Lys Pro
: 320 325 330
Eﬁlu Val Gln Glu Leu Ile Cys Val Ala Asp Arg Leu Gly Ser Leu
[ 335 340 345
EHet Gln Tyr &lu Thr Pro Gly Phe Leu Pro Asn Lys Arg Ile His
[ 350 355 360
Eﬁrg Ala Met Gly Leu Ala Ala Leu Glu Val Met Gln Ala Val Gln
[ 365 370 375
EArg Thr Trp Thr Asn Ser Lys Val Arg Met Asn Gly Lys Thr Arg
[ 380 385 380
?eu Mei Gln Trp Arg Asp Met Phe Asp [le Ala Val Lys Trp Arg
[ 385 400 405
‘Arg [le Ala Asp Pro Asp Gln Pro Val Leu Trp Leu Asp Gln Met
E 410 415 420
Pro Ala Arg Ser Leu Ser Arg Gly Phe Asn Asn His [le Asn Leu
E 425 430 435
(1le Arg Gly Gln Val Ile Asn Met Arg Tyr Leu Glu Tyr Phe Glu
; 440 445 450
Lys [le Leu His Phe Ile Lys Asp Arg Ile Leu Val Tyr His Gly
E 455 460 465
rAla Asn Asn Pro Lys Gly Leu Leu Glu Val Arg Glu Ala Leu Glu
: 470 475 480

[
Lys Val His Lys Val Glu Asp Leu Leu Pro Ile Met Lys Phe Asn
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[ 485 450 485
EThr Lys Thr Lys Asp Gly Phe Thr Val Asm Thr Lys Val Pro Ser
[ 500 505 510
@en Lys Asp Gln Gly Lys Glu Tyr Asp Gly Phe Thr [le Thr [le
[ b1b 520 525
EThr Gly Asp Lys Val Gly Asn Ile Leu Phe Ser Val Glu Thr Gla
[ 530 b3b 540
'Thr Thr Glu Glu Arg Thr Gln Leu Tyr His Ala Glu Ile Asp Ala
E b4b 550 bdb
TLeu Tyr Lys Asp Leu Thr Ala Lys Gly Lys Val Leu [le Leu Ser
E 560 565 570
Ser Glu Phe Gly Glu Ala Asp Ala Val Cys Asn Leu [le Leu Ser
; 575 580 585
Leu Val Tyr Tyr Phe Tyr Asn Leu Met Pro Leu Ser Arg Gly Ser
; 590 595 600
Ser Val Ile Ala Tyr Ser Val Ile Val Gly Ala Leu Met Ala Ser
E 605 610 615
&ly Lys Glu Val Ala Gly Lys [le Pro Lys Gly Lys Leu Val Asp
: 620 625 630
&he Glu Ala Met Thr Ala Pro Gly Ser Glu Ala Phe Ser Lys Val
[ 63b 640 646
Eﬁla Lys Ser Trp Met Asn Leu Lys Ser [le Ser Pro Ser Tyr Lys
[ 650 605 660
EThr Leu Pro Ser Val Ser Glu Thr Phe Pro Thr Leu Arg Ser Met
[ 665 670 675
Elle GIu Val Leu Asn Thr Asp Ser Ser Pro Arg Cys Leu Lys Lys
[ 680 685 690
?en

L
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({210 3

(211} 506

{212 PRT

E(213) Homo sapiens

1{220;

E(221) mise_feature

{223} Incyte ID No: 4179651CD1

'{(400; 3

EHet Thr Asp Ala Glu Arg Val Asp Gln Ala Tyr Arg Glu Asn Gly
[ 5 10 15
&he Asn Ile Tyr Val Ser Asp Lys Ile Ser Leu Asn Arg Ser Leu
[ 20 25 30
?ro Asp Ile Arg His Pro Asm Cys Asn Ser Lys Arg Tyr Leu Glu
[ 35 40 45
EThr Leu Pro Asn Thr Ser Ile Ile Ile Pro Phe His Asn Glu Gly
[ 50 55 60
ETrp Ser Ser Leu Leu Arg Thr Val His Ser Val Leu Asn Arg Ser
[ 65 70 75
‘Pro Pro Glu Leu Val Ala Glu Ile Val Leu Val Asp Asp Phe Ser
E 80 85 50
‘Asp Arg Glu His Leu Lys Lys Pro Leu Glu Asp Tyr Met Ala Leu
E 5 100 105
Phe Pro Ser Val Arg Ile Leu Arg Thr Lys Lys Arg Glu Gly Leu
; 110 115 120
rIle Arg Thr Arg Met Leu Gly Ala Ser Val Ala Thr Gly Asp Val
E 125 130 135
(Ile Thr Phe Leu Asp Ser His Cys Glu Ala Asn Val Asn Trp Leu
: 140 145 150

[
Pro Pro Leu Leu Asp Arg [le Ala Arg Asn Arg Lys Thr Ile Val
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[ 165 160 165
ECYs Pro Met Ile Asp Val Ile Asp His Asp Asp Phe Arg Tyr Glu
[ 170 175 180
EThr GIn Ala Gly Asp Ala Met Arg Gly Ala Phe Asp Trp Glu Met
[ 185 190 185
ETyr Tyr Lys Arg Ile Pro Ile Pro Pro Glu Leu Gln Lys Ala Asp
[ 200 205 210
?ru Ser Asp Pro Phe Glu Ser Pro Val Met Ala Gly Gly Leu Phe
0 215 220 220
‘Ala Val Asp Arg Lys Trp Phe Trp Glu Leu Gly Gly Tyr Asp Pro
E 230 235 240
Gly Leu Glu Ile Trp Gly Gly Glu Gln Tyr Glu Ile Ser Phe Lys
; 245 250 255
Val Trp Met Cys Gly Gly Arg Met Glu Asp Ile Pro Cys Ser Arg
; 260 265 270
Val Gly His Ile Tyr Arg Lys Tyr Val Pro Tyr Lys Val Pro Ala
E 275 280 285
Gly Val Ser Leu Ala Arg Asn Leu Lys Arg Val Ala Glu Val Trp
: 280 285 300
EHet Asp Glu Tyr Ala Glu Tyr Ile Tyr Gla Arg Arg Pro Glu Tyr
[ 305 310 316
Arg His Leu Ser Ala Gly Asp Val Ala Val €ln Lys Lys Leu Arg
[ 320 325 330
ESer Ser Leu Ash Cys Lys Ser Phe Lys Trp Phe Met Thr Lys Ile
[ 335 340 346
EAla Trp Asp Leu Pro Lys Phe Tyr Pro Pro Val Glu Pro Pro Ala
[ 300 305 360
EAla Ala Trp Gly Glu Ile Arg Asn Val Gly Thr Gly Leu Cys Ala

[ 365 370 375
O

10

20

30

40



(100) JP 2005-501526 A 2005.1.20

[Asp Thr Lys His Gly Ala Leu Gly Ser Pro Leu Arg Leu Glu Gly
[

: 380 385 360
(Cys Val Arg Gly Arg Gly Glu Ala Ala Trp Asn Asn Met Gln Val
; 395 400 405
Phe Thr Phe Thr Trp Arg Glu Asp Ile Arg Pro Gly Asp Pro Gln
E 410 415 420
His Thr Lys Lys Phe Cys Phe Asp Ala Ile Ser His Thr Ser Pro
: 425 430 435
EVal Thr Leu Tyr Asp Cys His Ser Met Lys Gly Asn Gln Leu Trp
[ 440 445 450
iys Tyr Arg Lys Asp Lys Thr Leu Tyr His Pro Val Ser Gly Ser
[ 455 460 465
Eﬂys Met Asp Cys Ser Glu Ser Asp His Arg Ile Phe Met Asn Thr
[ 470 475 480
Eﬂys Asn Pro Ser Ser Leu Thr Gln Gln Trp Leu Phe Glu His Thr
[ 485 480 495
EAsn Ser Thr Val Leu Glu Lys Phe Asn Arg Asn

0 500 505

'(210; 4

E(le) 276

({212} PRT

E(213) Home sapiens

{220}

E(221) misc_feature
{223} Incyte ID No: T7482109CD1

E(4on) 4
Met Asn Ser Lys Arg Met Leu Leu Leu Val Leu Phe Ala Phe Ser
| 5 10 15

[
Leu Met Leu Val Glu Arg Tyr Phe Arg Asn His Gln Val Glu Glu
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[ 20 20 30
ien Arg Leu Ser Asp Trp Phe His Pro Arg Lys Arg Pro Asp Val
[ 35 40 45
Elle Thr Lys Thr Asp Trp Leu Ala Pro Val Leu Trp Glu Gly Thr
[ a0 b 60
?he Asp Arg Arg Val Leu Glu Lys His Tyr Arg Arg Arg Ash [le
[ b 70 75
'Thr Val Gly Leu Ala Val Phe Ala Thr Gly Arg Phe Ala Glu Glu
E 80 85 80
Tyr Leu Arg Pro Phe Leu His Ser Ala Asn Lys His Phe Met Thr
E 5 100 105
Gly Tyr Arg Val Ile Phe Tyr [le Met Val Asp Ala Phe Phe Lys
; 110 115 120
Leu Pro Asp Ile Glu Pro Ser Pro Leu Arg Thr Phe Lys Ala Phe
; 125 130 135
Lys Val Gly Thr Glu Arg Trp Trp Leu Asp Gly Pro Leu Val His
E 140 145 150
Val Lys Ser Leu Gly Glu His [le Ala Ser His Ile Gln Asp Glu
: 165 160 165
Eﬁal Asp Phe Leu Phe Ser Met Ala Ala Asn Gln Val Phe Gln Asn
[ 170 175 180
EElu Phe Gly Val Glu Thr Leu Gly Pro Leu Val Ala Gln Leu His
[ 185 190 185
Eﬁla Trp Trp Tyr Phe Arg Asn Thr Lys Asn Phe Pro Tyr Glu Arg
[ 200 205 210
EArg Pro Thr Ser Ala Ala Cys Ile Pro Phe Gly Gln Gly Asp Phe
[ 215 220 225
ETyr Tyr Gly Asn Leu Met Val Gly Gly Thr Pro His Asn Ile Leu

[ 230 235 240
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[Asp Phe Ile Lys Glu Tyr Leu Asn Gly Val Ile His Asp Ile Lys
[

: 245 250 255
‘Asn Gly Leu Asn Ser Thr Tyr Glu Lys His Leu Asn Lys Tyr Phe
; 260 265 270
Tyr Leu Asn Lys Pro Thr

E 275

{210 5

'(211) 378

E(ZIZ) PRT

[{213) Homo sapiens

(220)

[(221) misc_feature

<223} Incyte ID No: 2867618CD1

{400y 5

Eﬂet Lys Pro Ser Lys Ala Ser Glu Leu Asn Leu Asp Glu Leu Pro
r1 5 10 15
?ro Leu Asn Ile Tyr Leu His Val Phe Tyr Tyr Ser Trp Tyr Gly
[ 20 25 30
"Asn Pro Gln Phe Asp Gly Lys Tyr Ile His Trp Asn His Pro Val
E 35 10 15
Leu Glu His Trp Asp Pro Arg [le Ala Lys Asn Tyr Pro Gln Gly
E 50 55 60
‘Arg His Asn Pro Pro Asp Asp [le Gly Ser Ser Phe Tyr Pro Glu
; 65 70 75
Leu Gly Ser Tyr Ser Ser Arg Asp Pro Ser Val [le Glu Thr His
E 80 85 90
Met Arg GIn Met Arg Ser Ala Ser Ile Gly Val Leu Ala Leu Ser
: 85 100 105

[
Trp Tyr Pro Pro Asp Val Asn Asp Glu Asn Gly Glu Pro Thr Asp
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[ 110 115 120
Ast Leu Val Pro Thr Ile Leu Asp Lys Ala His Lys Tyr Asn Leu
[ 125 130 135
@Ys Val Thr Phe His Ile Glu Pro Tyr Ser Ile Glu Met Ile Lys
[ 140 145 150
Eﬂis Val GIn Asn Val Lys Tyr Ile Ile Asp Lys Tyr Gly Asn His
[ 165 160 165
'Pro Ala Phe Tyr Arg Tyr Lys Thr Lys Thr Gly Asn Ala leu Pro
E 170 175 180
Met Phe Tyr Val Tyr Asp Ser Tyr Val Thr Lys Pro Glu Lys Arg
E 185 190 165
Ala Ash Leu Leu Thr Thr Ser Gly Ser Arg Ser Ile Arg Ash Ser
; 200 205 210
Pro Tyr Gly Gly Leu Phe [le Ala Leu Leu Val Glu Glu Glu His
; 215 220 295
Lys Tyr Asp Ile Leu Gln Arg Val Asp Gly Ile Tyr Thr Tyr Phe
E 230 235 240
Ala Thr Asn Gly Phe Thr Tyr Gly Ser Ser His Gln Asn Gly Ala
: 245 200 200
ESer Leu Lys Leu Leu Cys Asp Lys Tyr Asn Leu Ile Phe Ile Pro
[ 260 265 270
ESer Val Gly Pro Gly Tyr [le Asp Thr Ser Ile Arg Pro Trp Asn
[ 270 280 285
EThr Gln Asn Thr Arg Asn Arg Ile Asn Glv Lys Tyr Tyr Glu Ile
[ 280 285 300
Eﬁly Leu Ser Ala Ala Leu Gln Thr Arg Pro Ser Leu [le Ser [le
[ 305 310 316
EThr Ser Phe Asn Glu Trp His Glu Gly Thr Gln Ile Glu Lys Ala

[ 320 325 330
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Wal Pro Lys Arg Thr Ser Asn Thr Val Tyr Leu Asp Tyr Arg Pro
[

: 335 340 345
His Lys Pro Gly Leu Tyr Leu Glu Leu Thr Arg Lys Trp Ser Glu
; 350 355 360
Lys Tyr Ser Lys Glu Arg Ala Thr Tyr Ala Leu Asp Arg Gln Leu
E 365 370 375
Pro Val Ser

[

[

{210 6

[(211) 458

(212) PRT

[{213) Home saplens

<220}

({221 misc_feature

(223) Incyte ID No: 7488348CD1

{(400) 6

[ﬂet Ser Ile Leu Lys Ile Ile His Ala Arg Asp Ile Phe Glu Ser
c 1 5 10 15
"Arg Gly Asn Pro Thr Val Glu Val Asp Leu Tyr Thr Asn Lys Gly
E 20 25 30
Gly Leu Phe Gly Arg Ala Ala Val Pro Ser Gly Ala Ser Thr Gly
E 35 40 45
Ile Tyr Glu Ala Leu Leu Glu Leu Arg Asp Asn Asp Lys Thr Arg
; 50 55 60
Tyr Met Gly Gly Lys Gly Val Ser Lys Ala Val Glu His Ile [le
E 65 70 75
rAsn Lys Thr Ile Ala Pro Ala Leu Ile Ser Lys Asn Val Asn Val
: 80 85 80

[
Val Glu Gln Asp Lys Ile Asp Asn Leu Met Leu Asp Met Asp Gly
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[ 9o 100 105
Ser Glu Asn Lys Ser Lys Phe Gly Ala Asn Ala Ile Leu Gly Val
[ 110 115 120
ESer Leu Ala Val Cys Ser Asn Ala Gly Ala Thr Ala Glu Lys Gly
[ 125 130 135
EVal Pro Leu Tyr Arg His Ile Ala Asp Leu Ala Gly Asn Asn Pro
[ 140 145 150
‘Glu Val Ile Leu Pro Val Pro Ala Phe Asn Val Ile Asn Gly Gly
E 155 160 165
Ser His Ala Gly Asn Lys Leu Ala Met Gln Glu Phe Met Ile Pro
E 170 175 180
Pro Cys Gly Ala Asp Arg Phe Asn Asp Ala Ile Arg [le Gly Ala
; 185 190 195
Glu Val Tyr His Asn Leu Lys Asn Val Ile Lys Glu Lys Tyr Gly
; 200 205 210
[Lys Asp Ala Thr Asn Val Gly Asp Glu Gly Gly Phe Ala Pro Asn
E 215 220 225
[Ile Leu Glu Asn Lys Glu Gly Leu Glu Leu Leu Lys Thr Ala Ile
: 230 235 240
Eﬁly Lys Ala Gly Tyr Thr Asp Lys Val Val Ile Gly Met Asp Val
[ 245 200 205
Eﬁla Ala Ser Glu Phe Phe Arg Ser Gly Lys Tyr Asp Leu Asp Phe
[ 260 265 270
@Ys Ser Pro Asp Asp Pro Ser Arg Tyr Ile Ser Pro Asp Gln Leu
[ 275 280 285
EAla Asp Leu Tyr Lys Gly Phe Val Leu Gly His Ala Val Lys Asn
[ 280 295 300
ETyr Pro Val Gly Val Ser [le Glu Asp Pro Pro Phe Asp Gln Asp

[ 305 310 315
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[Asp Trp Gly Ala Trp Lys Lys Leu Phe Thr Glv Ser Leu Val Gly
[

: 320 325 330
(Ile Gln Val Val Gly Asp Asp Leu Thr Val Thr Lys Pro Glu Ala
; 335 340 345
Arg [le Ala Lys Ala Val Glu GIu Val Lys Ala Cys Asn Cys Leu
E 350 355 360
Leu Leu Leu Lys Val Asn Gln [le Gly Ser Val Thr Glu Ser Leu
: 365 370 375
Eﬁln Ala Cys Lys Leu Ala Gln Ser Asn Gly Trp Gly Val Met Pro
[ 380 385 360
EVal Ser His Arg Leu Ser Gly Glu Thr Glu Asp Thr Phe Met Ala
[ 385 400 405
Eﬁsp Leu Val Val Gly Leu Cys Thr Gly Gln Ile Lys Thr Gly Pro
[ 410 415 420
EThr Cys Arg Ser Glu Arg Leu Ala Lys Tyr Asn Gln Leu Leu Arg
[ 425 430 435
Elle Glu Glu Ala Glu Ala Gly Ser Lys Ala Arg Phe Ala Gly Arg
0 440 445 450
'Asn Phe Arg Asn Pro Arg [le Asn

E 455

{210} 7

(211) 402

(212 PRT

E(213) Home sapiens

{220}

E(221) mise_feature
{223} Incyte ID No: 5539166CD1
E(4on) 7

Met Met GIy Ser Trp Lys His Cys Leu Phe Ser Ala Ser Leu [le
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L1 5 10 15
ESer Ala Leu Ile Phe Val Phe Val Tyr Asn Thr Glu Leu Trp Glu
[ 20 25 30
EAsn Lys Arg Phe Leu Arg Ala Ala Leu Ser Asn Ala Ser Leu Leu
[ 35 40 45
EAla Glu Ala Cys His Gln [le Phe Glu Gly Lys Val Phe Tyr Pro
[ o0 b5 60
EThr Glu Asn Ala Leu Lys Thr Thr Leu Asp Glu Ala Thr Cys Tyr
[ 65 70 75
‘Glu Tyr Met Val Arg Ser His Tyr Val Thr Glu Thr Leu Ser Glu
E 80 85 50
Glu Glu Ala Gly Phe Pro Leu Ala Tyr Thr Val Thr Ile His Lys
; 95 100 105
(Asp Phe Gly Thr Phe Glu Arg Leu Phe Arg Ala Ile Tyr Met Pro
; 110 115 120
G1n Asn Val Tyr Cys Val His Leu Asp Gln Lys Ala Thr Asp Ala
E 125 130 135
Phe Lys Gly Ala Val Lys Gln Leu Leu Ser Cys Phe Pro Asn Ala
: 140 145 150
&he Leu Ala Ser Lys Lys Glu Ser Val Val Tyr Gly Gly Ile Ser
[ 1585 160 165
Eﬁrg Leu Gln Ala Asp Leu Asn Cys Leu Glu Asp Leu Val Ala Ser
[ 170 175 180

tlu Val Pro Trp Lys Tyr Val [le Asn Thr Cys Gly Gln Asp Phe

E 185 190 195
?ru Leu Lys Thr Asn Arg Glu Ile Val Glan Tyr Leu Lys Gly Phe
[ 200 205 210
?Ys Gly Lys Asn Ile Thr Pro Gly Val Leu Pro Pro Asp His Ala

[ 215 220 225
O
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Val Gly Arg Thr Lys Tyr Val His Gln Glu Leu Leu Asn His Lys
[

: 230 235 240
(Asn Ser Tyr Val [le Lys Thr Thr Lys Leu Lys Thr Pro Pro Pro
; 245 250 255
His Asp Met Val Ile Tyr Leu Gly Thr Ala Tyr Val Ala Leu Thr
E 260 265 270
[Arg Asp Phe Ala Asn Phe Val Leu Gln Asp Gln Leu Ala Leu Asp
: 275 280 285
ieu Leu Ser Trp Ser Lys Asp Thr Tyr Ser Pro Asp Glu His Phe
[ 280 285 300
ETrp Val Thr Leu Asn Arg [le Pro Gly Val Pro Gly Ser Met Pro
[ 305 310 315
Eﬁsn Ala Ser Trp Thr Gly Asn Leu Arg Ala Ile Lys Trp Ser Asp
[ 320 325 330
Met Glu Asp Arg His Gly Gly Cys His Gly His Tyr Val His Gly
[ 335 340 345
Elle Cys Ile Tyr Gly Asn Gly Asp Leu Lys Trp Leu Val Asn Ser
0 380 385 360
'Pro Ser Leu Phe Ala Asn Lys Phe Glu Leu Asn Thr Tyr Pro Leu
E 365 370 375
Thr Val Glu Cys Leu Glu Leu Arg His Arg Glu Arg Thr Leu Asn
E 380 385 350
Gln Ser Glu Thr Ala Ile Gln Pro Ser Trp Tyr Phe

; 395 400

{210 8

<211) 109

{212} PRT

[(213) Home sapiens

[
{220}
0
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[(221) misc_feature

E(223) [ncyte ID No: 7500341CD1

{400) 8

[ﬂet Ala Thr Gly Thr Asp Gln Val Val Gly Leu Gly Leu Val Ala
r1 5 10 15
EVal Ser Leu Ile [le Phe Thr Tyr Tyr Thr Ala Trp Val Ile Leu
[ 20 20 30
?en Pro Phe Ile Asp Ser Gln His Val Ile His Lys Tyr Phe Leu
[ 30 40 45
Pro Arg Ala Tyr Ala Val Ala Ile Pro Leu Ala Ala Gly Leu Leu
E 50 55 60
Leu Leu Leu Phe Val Gly Ser Phe Pro Tyr Pro Asp Thr Ala Pro
; 65 70 75
(Asp Pro Thr Lys Pro Ser Gly Pro Gly Lys Pro Gly Glu Gly Leu
; 80 85 90
Thr Asp Pro Arg Thr Ser Pro Gly Ala Gln Gly Ser His Pro Gly
E 95 100 105
Pro Leu Thr Asp

[

(210} 9

{211 225

(212) PRT

1213 Homo sapiens

(2200

(221> misc_feature

E(223) [ncyte ID No: 7500846CD1

{400} 9

[ﬂet Leu Ser Met Leu Arg Thr Met Thr Arg Leu Cys Phe leu Leu

o1 5 10 15
O
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Phe Phe Ser Val Ala Thr Ser Gly Cys Ser Ala Ala Ala Ala Ser
; 20 25 30
Ser Leu Glu Met Leu Ser Arg Glu Phe Glu Thr Cys Ala Phe Ser
; 35 40 45
Phe Ser Ser Leu Pro Arg Ser Cys Lys Glu Ile Lys Glu Arg Cys
E 50 55 60
His Ser Ala Gly Asp Gly Leu Tyr Phe Leu Arg Thr Lys Asn Gly
: 65 70 75
EVal Val Tyr Gln Thr Phe Cys Asp Met Thr Ser Gly Gly Gly Gly
[ 80 85 80
ETrp Thr Leu Val Ala Ser Val His Glu Asn Asp Met Arg Gly Lys
[ 85 100 105
Eﬂys Thr Val Gly Asp Arg Trp Ser Ser Gln Gln Gly Asn Lys Ala
[ 110 115 120
EAsp Tyr Pro Glu Gly Asp Gly Asn Trp Ala Asn Tyr Asn Thr Phe
[ 125 130 135
Eﬁlv Ser Ala Glu Ala Ala Thr Ser Asp Asp Tyr Lys Asn Pro Gly
[ 140 145 150
"Tyr Tyr Asp Ile Gln Ala Lys Asp Leu Gly Ile Trp His Val Pro
E 155 160 165
‘Asn Lys Ser Pro Met Gln His Trp Arg Asn Ser Ala Leu Leu Arg
E 170 175 180
Tyr Arg Thr Asn Thr Gly Phe Leu Gln Arg Leu Gly His Asn Leu
; 185 150 195
Phe Gly [le Tyr Gln Gly Asn Leu Leu Gln Asp Ser Phe Ser Ser
E 200 205 210
Gly Cys Leu Ile Thr Arg Glu Gln Pro Thr Pro Phe Val Leu Gly
: 215 220 225

[
{2107 10
§
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[{211) 463

(212) PRT

({213 Homo sapiens

(220)

(221 misc_feature

E(223) [ncyte ID No: 3230921CD1

(400; 10

Eﬁet Ser Glu Glu Glu Ala Ala Gln Ile Pro Arg Ser Ser Val Trp
o1 5 10 15
'Glu GIn Asp Gln Gln Asn Val Val Gln Arg Val Val Ala Leu Pro
E 20 2 30
Leu Val Arg Ala Thr Cys Thr Ala Val Cys Asp Val Tyr Ser Ala
; 35 10 %
[Ala Lys Asp Arg His Pro Leu Leu Gly Ser Ala Cys Arg Leu Ala
; 50 55 60
@lu Ash Cys Val Cys Gly Leu Thr Thr Arg Ala Leu Asp His Ala
E 65 70 75
&1n Pro Leu Leu Glu His Leu Gln Pro Gln Leu Ala Thr Met Asn
: 80 85 80
ESer Leu Ala Cys Arg Gly Leu Asp Lys Leu Glu Glu Lys Leu Pro
[ 9o 100 105
?he Leu GIn Gln Pro Ser Glu Thr Val Val Thr Ser Ala Lys Asp
[ 110 115 120
Eﬁal Val Ala Ser Ser Val Thr Gly Val Val Asp Leu Ala Arg Arg
[ 125 130 135
Eﬁly Arg Arg Trp Ser Val Glu Leu Lys Arg Ser Val Ser His Ala
[ 140 145 150
EVal Asp Val Val Leu Glu Lys Ser Glu Glu Leu Val Asp His Phe

[ 155 160 165
O
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Leu Pro Met Thr Glu Glu Glu Leu Ala Ala Leu Ala Ala Glu Ala
; 170 175 180
Glu Gly Pro Glu Val Gly Ser Val Glu Asp Gln Arg Arg Gln Gln
; 185 150 165
Gly Tyr Phe Val Arg Leu Gly Ser Leu Ser Ala Arg Ile Arg His
E 200 205 210
Leu Ala Tyr Glu His Ser Val Gly Lys Leu Arg Gln Ser Lys His
: 215 220 225
E}rg Ala Gln Asp Thr Leu Ala Gln Leu Gln Glu Thr Leu Glu Leu
[ 230 235 240
Elle Asp His Met Gln Cys Gly Val Thr Pro Thr Ala Pro Ala Arg
[ 245 250 265
?ro Gly Lys Val His Glu Leu Trp Gly Glu Trp Gly Gln Arg Pro
[ 260 265 270
?ro Glu Ser Arg Arg Arg Ser Gln Ala Glu Leu Glu Thr Leu Val
[ 275 280 285
?eu Ser Arg Ser Leu Thr Gln Glu Leu Gln Gly Thr Val Glu Ala
[ 280 285 300
TLeu Glu Ser Ser Val Arg Gly Leu Pro Ala Gly Ala Gln Glu Lys
E 305 310 315
Val Ala Glu Val Arg Arg Ser Val Asp Ala Leu Gln Thr Ala Phe
E 320 325 330
‘Ala Asp Ala Arg Cys Phe Arg Asp Val Pro Ala Ala Ala Leu Ala
; 335 340 345
Glu Gly Arg Gly Arg Val Ala His Ala His Ala Cys Val Asp Glu
E 350 355 360
Leu Leu Glu Leu Val Val Gln Ala Val Pro Leu Pro Trp Leu Val
: 365 370 375

[
Gly Pro Phe Ala Pro Ile Leu Val Glu Arg Pro Glu Pro Leu Pro
0
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[ 380 385 390
Eﬁsp Leu Ala Asp Leu Val Asp Glu Val [le Gly Gly Pro Asp Pro
[ 395 400 405
EArg Trp Ala His Leu Asp Trp Pro Ala Gln Gln Arg Ala Trp Glu
[ 410 415 420
EAla Glu His Arg Asp Gly Ser Gly Asn Gly Asp Gly Asp Arg Met
[ 425 430 435
Eﬁly Val Ala Gly Asp Ile Cys Glu Gln Glu Pro Glu Thr Pro Ser
[ 440 445 450
Cys Pro Val Lys His Thr Leu Met Pro Glu Leu Asp Phe

E 455 460

({210} 11

{211} 3150

1{212) DNA

E(213) Homo sapiens

{220}

E(221) misc_feature

{223} Incyte ID No: 7247177CB1

{4007 11

Eaaataaatca ttgtagaaac gctagittgg gecigaaaaa ftccagzage aagagtcaag 60
latttgtcact ccatgagaal ctggageggea cteccttece agaaactiga cgatgaagta 120
Ectggttgtaa ttttagaaag acacccaatc ggctttttta aaagatcgec cagggeectt 180
gicctgagag cigggagete gicegagiga cagagaagce atggaagcag cagigaaaga 240
ggaaataagt gtigaagatg aagcigtaga taaaaacatt ttcagagact gtaacaagat 300
cgcattttac aggcgtcaga aacagtgget ttccaagaag tccacctatc gggeattatt 360
?gattcagtc acaacagatg aagacagcac caggitccaa atcatcaatg aagcaagtaa 420
gettcctete ctggetgaaa titatgegtat agaaggaaac attttcagge ttaaaatiaa 430
Ecgaagagact cctetaaaac ccagatttga agttccggat gtecteacaa geaagecaag H40

cactgtaagg ctgatticat gctctgegea cacagecagt ctgataitge cagatggaaa 600
0
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(114)
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laggagaccig aagigccata tcacagcaaa cccattcaag gtagactigg tgicigaaga 660

agaggttgte
tcacaaacaa
Eaaatcaagaa
rtaatggccet
Egatcccacaa
rtetttataac
Eagtaccttat
cicggaaaca
gegeccagit
Egagtggcatc
gtactcacac
Egtgccgctgg
gcatgacatt
Ecttcacctgg
caaaaagegt
agtatatete
tgaagggetg
'agagtegtat
Ecctttggaat
‘gaatgccatt
Etcatcaaatg
tgttcttaca
caacacagea
rtactgegatc
Betgctagte
catgaacacc
Eagaagccatc

acacgiggct
0

attagcataa atfccctgeg
agagctgeta aagaaaatga
gatctgggee tgtgggaaga
tcttctattg gtitegattt
catgcagaat cacaccaact
ctegatgtct atggatacca
ctectggece acaaactgeg
ctegtegaga tcaatacaga
getgetaaac aaaaggtcag
attgatgttt ttctgctgac
cttacaggea cacaagcecat
aactatgaag atgagcagea

ccaattatac tttgageate
ggaggagaca tcagtggaca
gaaattigga aaattigtag
ctectigeat ggatttgage
taaaaatact ggtgatggag
aatatatgat aaaatgegca
cagaactata ggtattttet
gcctgeagta gagtacacac
atctegeact catgtgeact
agegacctaca ccttctgatg
geeeeefett ttetetttgg
tgtaaaagca gteggatgcag

tacagattet 720
cctctcagega 780
atatcaaage 840
atctttateg 900
atgettaceg 960
tttategttc 1020
gegctgaatge 1080
tgacccagat 1140
gezatgtcaga 1200
tcttcaaaca 1260
gataccacca 1320
ggtttgatga 1380

cettatgatg ccatetgget ggacatagag cacactgagg gcaagaggta 1440

gacaaaaaca gattcccaaa
aagettgigg teatcagtea
aaggccaaag atcagggett
tgttggecag gietetecte
tcaagtcttt tigctttcee
gacatgaatg agectictgt
catcatggca atfgggagca
getactgcag aaggactgat
cgitctttct ttgctggatce
gaatggagea acttgaaaat
tctttttgee gagetgacat
cgttggtace aggetggage
aagcgacgag cgccctggct
agagagegct atggectect
tcccaacctg tcatgaggcc

ccccaagageg atgcaagage
tccccacate aagattgate
ctttgtgaag aatcaggaag
ttacctggat ttcaccaate
tgtttatcag ggatctaceg
ctttagaggg ccagagcaaa
cagagagcic cacaacatct
aaaacgatct aaagggaagg
acaaaagtat ggigccgtgt
ttctatceca atgttactca
agegcgegtic attgeggaate
ctaccageee tictteegtg
ctttgeggag gaacacacce
gecatattgg tattetetgt
tctgtegegta gagttccctg

tgctcaggag 1500
ctgactacte 1560
gggaagactt 1620
ccaaggtcag 1680
acatcctett 1740
ccatgeagaa 1800
acggtittta 1860
agagaccctf 1920
ggacaggcga 1980
ctctcageat 2040
cagagacaga 2100
geeatgecae 2160
gactcatceg 2220
tctaccatge 2280
atgaactaaa 2340
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(115)

gacttttgat ategaagalg aatacatgct ggggagigca
Eagaaccaaaa gccaccacag ttgatgtgtt tettecagga
ictataagaca tttgctcatt gggaagegage gigtactgta
Ecactattcca gtgtttcage gaggtegaag tgigatacca
atccacaggc tgegatgactg aatcctecta tggactcceg
ttcttcagtg gatzagttat atcttgatga tggeeattca
gcaatttttg cacagegaagt tttcatictg ticcagtgit
Eccagaggggt cattatccea geaagtgtegt ggtggagaag
gaaggageea tettcigiga ctacccacte atctgatggt
‘tacgtattgt gecaaaacat ccatcetgag cciggagaag
Etgactgggag ggitcctaaa aaagcictaa aatgaatgca
‘atgtaaatgt caaggaatga giiggcaaat cagtttaaaa
Eaaatccagaa gttcecccate cagttegict ggaagagace
[agcacactge ggecgtaacg tgageggece

(2109 12

{211) 3290

{212) DNA

{213) Homo sapiens

(220}

E(221) misc_feature

[{223) Incyte ID No: 5596327CB1

(400) 12

ggtctaaget agcgagegge titgetgetg cigetectic
Ecggcgccgcc cgggtigtet getgetgetg ctgeteggag
raggcgecctg gecaccgage actactegee gicteecige
?gcagagagg aggecccgeg geggeeagct gagecegagt
gtactctgec gagtgeggeg agtcatectt ttigaactic
Ecaagggatca tcaccetgtg actecttget tteccteaac

geccaagtct attgcagaac agaagagatt ccegttigee
0

ttattggttc
tcaaatgagg
aagatcccag
ataaagacaa
gttgctctaa
ttccaatace
ctgatcaata
atcttggtet
aaagatcagc
ctcteactea
tagtgtgtct
acacaaacta
tccggaaata

tgegecgece

JP 2005-501526 A 2005.1.20

atccagtcac 2400
tetggtatga 2460
tagecttgea 2520
ctgtaggaaa 2580
gcactaageg 2640
tccaccagaa 2700
gttctgctega 2760
taggcttcag 2820
cigtggcttt 2880
acattgecac 2940
ttecticaag 3000
cccaacagaa 3060
tgcgettgee 3120

3150

ctgtgecgeg 60

tetgteegee gegetgegge 120
tcaagcagga getgcagace 180
cegggggact ggggggacea 240

catgactcag
actgagaaga
actgataatg

actgcgaace 300
ttetgageca 360
acagcacaaa 420
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‘tzaagagtia
geattittea
gatagcctat
Eactgagccga
raattctgtec
Eactgcagccc
ctatgcaaca
Eagctatgcta
atccttcaaa
'geaggeatat
gtigctcaac
‘cggcagetta
Etgaagtgtgc
gataaaagea
tgagtatett
rtacceecett
?gctaaaaat
cataaaagat
'tigtgtegct
Ecaagagaata
‘tacatggacc
Ecatgtttgac
gttagatcaa
cageggacag
rtaaagacaga
BEaagecctg
rtaaaacgaag
?gaatatgat

‘tgtggaaact
0

getattgett atgtctigat
acaatgcttc aggaggagcec
ggaaagaagg gactacatga
gtaattacct tggaaccaga
cctctgggac gaattaatea
tcagcacgge tgtacagaca
gcccatgaag actticagea
tacaaaggtt taactttctt
gaagcttiga agcagaaagt
agagaactgg geaatttiga
caaaatcatg tgcaaaccct
caggaagcce ttaagaactt
cagtatatga aagggcicag
caaacaaaag ttatgetZaa
aaagtaaagt atctccgaga
acggaatata acattgatgt
ttgcctttce tcatagaaga
gtgttacatc agaattttga
gatcgitige gatcecigat
cacagagcta tgggttigge
aactcgaaag ticgaatgaa
attgcagtta aatggagaag
atgccagcac gaagicttag
gtgatcaaca tgagatacct
attcttgitt atcatgzage
Zaaaaggtac acaaagtaga
gatggetica ccgtgaacac
ggattcacaa tcacgattac
caaaccacgg aagaaaggac

(116)

tggcagtget cigtatgatg
tgatctggtt agtgcaattt
cattaagaat gctgagciig
tcgtecagag gtatttgage
agcagigaat gacctcacta
tcggggaace cigtacttca
gtccttagaa ctgaacaaaa
tcacagagga cttctgaagg
tgactttatt gatgcatata
agcagecact gagagettte
ccagcteegg ggaatgaige
taageggtgt ctgcagetag
ccatgtigee atgggacagt
tgatcetete ccaggecaga
gtattctcga tatcttcatg
ggatctgect ggaagetita
ctacgaagag cagccagegt
gagttataag cctgaagtac
gcaatatgaa acacctgett
cgcattggag gicatgcaag
tgeggaagaca ceggtigaige
gattgctgac ccagaccage
cagagegttit aacaaccaca
agaatatttt gagaaaatac
taataatcct aaaggatige
agaccttctt ccgattatga
aaaagitccc agccttaaag
aggagacaaa gitggcaata
acaattatat catgctgaaa

JP 2005-501526 A 2005.1.20

aagcaatacg 480
atggecgagg 540
ctctgttcga 600
agegageaga 660
aagctatcca 720
tatcagagga 780
accagcctat 840
aagctattga 900
aaagtctagg 960
aaaaggcact 1020
tctaccacca 1080
agccatataa 1140
tttatgaagg 1200
aggetageee 1260
cacaccttga 1320
aggaccactg 1380
tgcaacccca 1440
aggagetgat 1500
tecctgccaaa 1560
ccgtgcageg 1620
agtggagaga 1680
cegtgetgtg 1740
ttaatttaat 1800
ttcattttat 1860
tggaagttcg 1920
agtttaatac 1980
accaagggaa 2040
tattattttc 2100
tagatgcact 2160
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‘ttataaagat
1eatgctate
ctctcgagea
Eaaaagaagta
ccctggtica
Eaccttcttat
rtgaggigcta
Etatttataca
ttataaagaa
‘tgaaatcatt
égaaaaagct
‘cacttataaa
Eatataatact
ratctggatat
Eactcacgtaa
gggccatcag
Ecagtacttgc
gaaaaaaata
'gEggcceces
E(Zlﬂ) 13
[(211) 4279
(212) DA
{213} Homo
(220)

{221} misc_

ttgacagcaa aaggaaaagt
tZcaacttaa tcttatectt

(117)

attgatteit
agtttattac

JP 2005-501526 A 2005.1.20

tcatcagaat ttgegggagege 2220
ttttataatt taatgecact 2280

tccagigtaa tigettactc ggtcategig ggageactga tggcaagige 2340
gcaggaaaaa ttcccaaage gaagttagice gacttigaag ctatgacage 2400

gaggectita gcaaagicee
aagactette catcagtite
aacacagact ctfctccacg
agtaaaggge cggacctett
attaggtcct ctattactit
ttctttactt ttctgaacca
acttgacttg gagggaaage
gtcatataac tccttectta
gaagatgaac aaaaacaaaa
ttttcaaaga ctigetttit
cciccatgtg tegggicettt
tatgtgttge agagetcaca
cagagiccca aatgctgaat
aaccaggtga tttctataaa
aaaagggage tcgtgaacce

sapiens

feature

E<223> Ineyte ID No: 4179651CR1

(4007 13

caaaagctge
agaaacgttt
ttgtcttaag
gettettaag
tgataccaat
taatgaaaat

atgaacttga aaagtatttc 2460
ccaacgttaa gatcgatgat 2520
aaactctagt tctgctgetg 2580
ttatttttta aaacatggaa 2640
ttttatagega attgaatact 2700
catgaaagag getttegges 2760

gtatgtatta gecggcagee tgttggtiee 2820

tagtaaaaaa

aattttecte aacaactaaa 2880

ccaaatagga gtgtttgtat tcctttagag 2940

acgeacattg
gttttattag
gccaggaaca
tattgaacca
tcaccagttt
gggaataaat

tgatagagea tetttigttg 3000
aaccatgeaa gaaggticet 3060
cttattttga acaatgeaga 3120
tgttttittt ttcetttgtt 3180
ttg2aaaaaa aaaaaaaaag 3240
ccgggacceg 3290

?gagaagcgg ctectgeagg cggtggeget ggtgetggeg geeetggtee tectgeccaa 60
Cegigegectt tgggegctgt accgegageg geageeccgac ggcaccectg tgteggrateg 120
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'ggegcetetg tetgigctec

(118)

JP 2005-501526 A 2005.1.20

cgtgetggtig gigacatgeg ctcacacatg tcgacaaaat 180

gaaaacgttt ttctigigga gatgggcaga agctgaagty actegcatga
catccggaig ggacgctcag cgcgtaggaa

ccgatgctga gagagtagat
rataaaatctc ctigaatege
EECtacctha gacacttece
ccteecteet cegeacegic
Eagattgtact ggtcgacgac
acatgegccct tticcccagt

ggaccegaat
[

actgtegaage
agaccattet

Egtggactgtt

getggegece
caatgtcaac

caggcatace
teteteccag
aacacaagca
cacagtgige
ttcagtgate
gigaggatic
tcagtggeaa
tggetteccee

gtgceegatg attgatgtaa
Eaggcagggga tgccatgcgg ggagecitig
fecetecaga actgcagaaa getgacceca

cgecgigeat

cggaagiggt

rtggagatcig g2gageegag cagtatigaaa

Egcatggagga
aggteeegee
'atgagtacec
Eatgtcgcagt
‘tgacgaagat
EcttggEEEEa
[tgggctccce
acatgcaggt
ccaagaagit

catceceeige
cggagicage
agagtacatt

tecagggteg
ctggeccgea
taccagcgcee

ccagaaaaag ctcegeaget

agectgggac
Zatccgaaat

ctgcccaaat
gtggecacag

actaaggcta gaggecigeg

attcacctte
ctgcttigat

acctggagag
gecatttcee

Eacagcatgaa gggcaaccag ctgiggaaat

rtcagtegcag
Eacccatcctc

aattcaatag
0

ctgcatgeac

tgcagtigaaa

teteacccag cagtegetet

gaactgagcec

ctcatgtcce

atggagaaca aggaagacct
gagaaaatgg atttaacatc
atatccggea cccaaactge
tcatcateee cttccacaac
tcaatcgetc gcctecagag
gagagcacet gaagaagect
ttcgaaccaa gaaacgggaa
ctggggatgt catcacatte
ccttgettga cegcatiget
ttgaccatga cgactttcgg
actggeagat gtactacaag
gcgacceatt tgagtetecec
tctgggaact cggcgggtat
tetecttcaa ggtgtggate
gccatatcta caggaagiat
accttaagceg ggtggecgaa
ggccigaata ccgccacctc
cccttaactg caagagtttce
tctacccace cgtggagece
ggctgtgtee agacacaaag
tccgaggecg tggggagect
aggacateeg gectggagac
acaccagecc tgtcacgetg
accgcaaaga caagaccetg
gtgaccatag gatcticatg
ttgaacacac caactcaaca
ctiggcagege ceccccagegt

caatggagee 240
taccccatga 300
tacgtcagtg 360
aacagcaagc 420
gagggetggt 480
ctggtcgeeg 540
ctigaagact 600
gggetgataa 660
ttggattcac 720
cggaaccgca 780
tacgagacac 840
cggatcccga B00
gtgatggeeg 960
gacccagget 1020
tgtegggggce 1080
gtgcectaca 1140
gtgtggatgz 1200
tccgetgegee 1260
aagtggttta 1320
ccggctgeag 1380
cacggegect 1440
gcctggaaca 1500
ccceageaca 1560
tacgactgcc 1620
taccacectg 1680
aacacctgca 1740
gtcttggaaa 1800
ctggcactca 1860
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(119)

JP 2005-501526 A 2005.1.20

‘ctgcagactt cctctttcaa gggaggcage gecectgigeg geactagetg taaaaggtec 1920
ttgattcagg ggetgegetc tgectggtee 15980
agagcatatc ccacaagageg ccccacageg 2040
cacggaaaag caacagagee ttitcaactt 2100

Etggccaaatg gttcagegtg
'ttgageccet gagtigigeg
Eagcagagact getttaatee
rtgtcactatg tccecttgaa
Eaagtgagtcc tgegaggtig
daacaaaggl aaaatttecc
Egcagaagaga aagaagtect
gcagttactg cacagettict
'gecatacttg ggeccctaag
Egtcagaagag ggagecccce
ccetgetete tgegtatitg
Eagcaccagct ttacagggca
[gacctecaaa ctagaaatge
Ectcttcccca ggcaat tact
rfcacagagtce tggaggectce
Ecatggttcta gttcicatac
raaactaggat getacatagg
'gtgattaaag gagccageca
ctgtgaaate caaagt tegt
‘cagagectet ggtacaacat
Etcatcacaac tgtagtctca
latacacccag ctccatgeca
gactcctaga gggeetecag
gattcagaaa tggaaatcac
Eacttgaaatc ageatteeaa
rtaactgagac ctaagictgg

aagagegcte
gegtageetea
ctgctgacat
cattatgteg
cecageecte
tgttigegec
cttggggett
gttctetgte
agtgttcagt
tagacatttc
aaatgtcaat
gtgtttcaga
tggctgattt
ggccicaaaa
caggatcaac
agaactccag
attctggtat
ggtgtaatac
ggtgttegga
ggtecttget
tttgeagteg
gecctteatg
actaatagga
attccacaat
ttagtgttea
gaacagagcc

gagaacacca
agatggctet
agcttttagt
tttagtttct
acaaccccag
attgaatget
ttigcageta
tttagcacte
tggcccigag
geeetgatee
gaggaacaga
tgtzggcaaa
aatttitaaa
tccacateea
agtcaaggca
AagCaLLEEE
gaagaccige
agaaaagaac
tttacctttt
ageatttctg
ctatggctic
gtetettgat
acgaatctge

Etcaaggccat caattattgg gegagggagy gacaaacact
actgaatgtg tagciggcga ggaattactt ccacttctge cccageacaa

O

aggtagecta
cctacatgat
atcgatgcca
geegtectgg
gigatttegt
gatcagelge
tggacatgcg
tccaggeaca
cccacggaaa
atgcttecat
ggigetgega
gtgeetgect
gaactctata
atatggattt
geececagee
acatgtgtcee
acccctggaa
cegacgicece
getitgttaa
taaccaacct
caccagctag
tgtgteattt
ctitgagate
ccecaateate

ggccacccaa 2160
ggtgetttag 2220
ctcatctgca 2280
ggggaacatt 2340
ccggtcaaag 2400
caggtgagga 2460
ggatatctee 2520
aggacagece 2580
aggccagegta 2640
tteeetgtet 2700
ggtgctcace 2760
ctgaccteat 2820
attggatige 2880
ctagaatget 2940
tagagacaat 3000
ctcageteag 3060
ccteecacca 3120
acagccagat 3180
ttacatgtca 3240
gecacecact 3300
cccaggaaat 3360
accaattaaa 3420
ctggcagatc 3480
caccagtcag 3540
geeetgettt 3600
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(120)

ggccacctgt ctgcaagaga ggcggccect gigetigeaa
1gtectttte caaatgagtg ctgtagettt agasgtegce
agatgaggee ccitctagaa tctaggataa caagagigit
1gagattcat catcasagag caatgeageg tcgttaaaat
agaaaaatgc aaatatagag caaatcccta aacttgaacc
Eacaaacataa aggggeages tigiggggag gagaacgttt
rtactgeatga gtetgtgttt cttaatgtet catitcaage
Ecaagatctga gactgagatg tcceccaagg gtgacaggtce
aagicacact ccaaactaaa ggctgggcag tgcgttiagt
"teageecceg agaggagece ftgcattace tcactgggac
Ecggtccaccc tctgaaccce cageatgttt glectgtitc
[geegageact agetagact

(210 14

{211) 1042

(212) DNA

{213} Home sapiens

{2200

{221) misc_feature

{223} Incyte ID No: 7482109CB1

E(400) 14

latgaattcta aaagaatect gttattggtt ttatttgett
Ecgttatttca gZaatcacca agtagaagaa cttcggetict
[aaacgccctg atgttataac gaaaacagac tggctcgctc
Ettcgacaggc gggtectgga aaaacattac agaaggcgga
gtcttigeta ctegcagett tgcagaggag taccigagec
Eaagcacttca tgacaggcta cegagtgate ttctacatea
ctgcctgaca tagageccag tectcticga acgticaaag
Eaggtggtggc tegatggece cetggigeat gtgaagagee

cacatccagg acgageigga citecteitc ageatgecte
0
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cgcttacegtg ttgatcccag 3660
ctctatagaa agaagicaaa 3720
gacagitiga ggagicgaat 3780
aaaaactgtig cettttaaaa 3840
atttectagt gecttgetag 3900
ttegtggtet gtgecagttee 3960
aggagatgtt gggtciggag 4020
agatttattt cagtcagtge 4080
ctgtggecta gaagacctca 4140
ctettteeee gecatecetg 4200
tcaccattgg gitaagegget 4260

4279

tttcactgat gtiggtigag 60
cagactggtt tcatectaga 120
ctetcctatg ggaagegact 180
atatcactgt gegectggee 240
cgttectaca cteegeaaat 300
tggtegacge ctteticaag 360
catttaaagt gggcaccgag 420
tgggtgaaca categecagt 480
ccaaccaggt cticcagaat b40
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(121)

[Zagttcggeg tgeagaccct gggeccgtig giggeccage
[
[Aagaaacacca agaacttccc ttatgagagg aggccgacct

JP 2005-501526 A 2005.1.20

tecacgeetg giggtattte 600
cageagettg catccegtit 660

ggacagggag attictatta tggcaactig atggtiggtg geacacceca taatatttta 720

Egacttcatca aagaafatct gaacggagtt attcatgaca
acttatgaaa agcaccttaa caaatattit tacctcaata
Eccagcataca getgggatet tgeattttet cetecteeac

teaaaaatgg acteaatage 780
aacccaccta getgttatca 840
agatccaata cgteaaggtic 900

gcacatgatt cccagaggaa attatgaatt acgccatgag gtitatgacg aataaatgaa 960

Etcacggcaat ttettataaa tgagegaagt cttaagacet fecatttttt agagacatac 1020
1042

aaatttacat cctccccaaa aa

[{210) 15

(211) 4320

({212 DNA

E(213) Homo sapiens

{220}

E(221) misc_feature

{223} Incyte ID No: 2867618CR1

{400) 15

attcattteg ggaaaaattt tgatttccaa agagigacag
Eccaagaattt aaaaagtgtt gaaatcacta tgaaaccttc
tggatgaact accacctcig aacatttate tacatgtatt
latccacaatt tZatggtaaa tatatacatt ggaatcatcc
Ectagaatagc taagaattat ccacaaggea gacacaacce
getittatce tZaatigega agitacagtt cicgggatce
Etgagacaaat gegetcaget tcaattggtg tactageect
rtaaatgatga aaatggagaa cctactgata acttggtace
Eataaatataa cctaaaggtt acttttcaca tagaaccata
atgtacaaaa tgtcaagtat attatagaca aatatggaaa
Eacaagacgaa gactggeaat getettecta tgttttatgt

agcctgaaaa aagggecaat ctgttaacca cctcageggtc
0

aatcaacagt gaaacgaata 60
caaggcctct gaacttaact 120
ttattacagt tggtatggaa 180
agtgttagag cattgegace 240
tccagatgac attggeteca 300
ttctgtcata gaaactcaca 360
ctettggtac ceacctgatg 420
cactatttig gataaagctc 480
tagcatcgag atgatcaaac 540
tcatccgece tittacaget 600
ctatgattce tatgtgacca 660
tcggagtatt cgcaatictc 720

10

20

30

40



‘cttatggtee
Eaaagggttga
[atcagaateg
Egtgtgggccc
raccgaatcaa
gettaatttc
rttcccaaaag
Eacctagaact
tagatcgcca
‘cetaatttit
tatactatta
gttaceette
cttategcat
aatttteatt
attatattta
[gaagaaaaaa
Eaatttaatca
aattcttaag
'gectttaaat
Etgaccaaatt
‘tggttaccta
Eaattccatat
gttattagea
ttagtatatc
rataccaaata
ctttaagtta
gacateggaaa
agtttageac

ttttttatat
O

(122)

actgtttatt gecctictgg tagaagaaga acataagtat
acatattttg ccacaaatgg cttfacttat
aaattattegt gigataaata caacttaata
gataccagea tcegtecatg gaacacgeaa

tegaatttac
ggctagecta
aggatacata
tgggaagiat
tatcacctet
aaccagtaat
gactcgcaag
getgectett
aaaaataget
gttatattta
acaataccac
aatttattgc
ttacaataga
catcctagac
agaaaaccce
actitattgt
aataacaaaa
taatactctt
gtgttagzaa
taccacgcta
tttagaaget
aaacagttgt
ttgtegatet
ttttttagga
ttttgacgaa
tgaaaatiat
tgtatcagaa
agtaatatcc

tatgaaattg
tttaatgagt
acagtgtacc
tggtcizaaa
tcttaatgca
ttegttttga
aaaatatttt
atgagaaaat
atftctgact
taaatgettg
ccaaataaat
ttaaagataa
cttagtattt
tcactgtace
attttitatt
ggectgetat
ggtgttttega
atgaaagtcee
ttcacaatta
ttaagttgtt
aagaaaaatg
aagtaataga
tttatgtcta
tgaagaaact
ccattttgta

gicigagtgc
ggcatgaage
tagattaccg
aatacagtaa
ttgattaaag
gttctggaaa
tttaaattct
atctgagaca
gaaatcaaaa
tgttacctaa
aggattgigt
tgtacatget
agactctgga
ttecteteaa
taatttaatt
ctacageaca
catgtttagt
ttttatgaaa
ttatgtagat
actattgtat
ttattactgt
gaaaatttac
gagtaggticc
aatattttac
aatgttagac

cgcacttcag
aactcagatt
tcctcataaa
ggaaagagca
tttaatagtt
gaaaactgtc
ttacagataa
aaatgtatac
ttctgatitg
agcacttage
gtatatttgg
tcatgteatg
taactctaca
ttttgetgtg
acataaatta
gigtgteatt
gtttetgett
aagttactga
atgatgccca
tattcatgte
cattaggttg
ttageatttt
tgaagttigg
ataaaaacta
ttttatcata
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gatattcttc 780

gegcteateac 840

tttatcccaa 900

aacactcgga 960

acacgcccca 1020
gaaaaagctg 1080
ccaggtcttt 1140
acttatgeat 1200
atcaaaatca 1260
aaaatcagta 1320
tattatactt 1380
aaatatattc 1440
atggcaattg 1500
acacagttaa 1560
gatatctatt 1620
tctttaaaat 1680
ataatgagea 1740
aacctgaaat 1800
aaccttacca 1860
tgcagatttg 1920
tacagtgctg 1980
ttgcttctea 2040
aatatcattt 2100
tttaaatcag 2160
tcttttaata 2220
agattctaga 2280
ctttacatta 2340
atactttcaa 2400
cctgtaagtt 2460
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laaaatactig
Eataaatctcc
(afagtaaaaa
Egaagagcaat
ccattcagaa
attttatttt
rttaatttatt
Ettaatacagt
tattttgata
‘tettettatg
Ectaataatct
(cagaggagtt
1tttaggaaa
[aacacagata
ttcatetcte
gatttcagag
Egaatggcatc
aataaaataa
'agataccaaa
Eaatctatgca
lacaatgtaaa
Eaaagagtctg
[tacagataag
agaggaaaac
rtgtaacacag
Eattcaaaact
rtgcatgaaic
Et tgttitgac

aaaaactgct
0

ttatcaataa
ttaaaaacta
attaatatat
agaataatge
acaaaaatta
taaacagtag
taaaattitg
agtagtaatc
taagcaagca
tecattfaac
tttataatat
ttigteattg
tagttatgag
ccaccacttt
agetitgite
taagataaag
tgatcicata
ttacagtcat
atctgcagat
catcctectg
tgctatgtag
tacatcttca
gtgagccaac
tttcaaaate

cttgtcatet
aataaaatge
atcctattac
taaaaaataa
gcactaaatt
ttttgacaca
gaatttgcca
attttctagg
cttacatget
tagaatatat
accatatfte
tgtacgttet
attaagggaa
ctftftccea
tgattcctca
cagattctgt
attactagtt
cecteagtet
gctcaagtce
tatacattaa
ttgttatace
gagtttcagt
tgcattagea
ttectcaggt

(123)

tgtgacaaat
actgtattct
ataaatgtta
tgcctataaa
ttttataaaa
aattatgtta
tttctcagac
ggaaaataaa
aatcactata
tattttaggt
attaaagttt
gtatttgaac
aatctataaa

tgatcacttg
tacagttaat
tttcttaggt
tettcagagt
tagaccagat
ttgaaaagea
aatgatcagg
agaataaatc
tagatccaac
ataatttaca
tgttagagaa
ccaccatgac
aacaaggtta

ttatagacat ggtgaatcca

acacattacc
cftcattgea
tatattaata
ctgtggegga
cigatataaa

ctaaccagce
aaaagttatt
tagttttttt
ttegttecag
ctegcatagt

gtcateteta gattatttat
atactggtta gtgaataatt

cgecaattte
aataactcta
atttattaca

ttegecatae
ataattctgt
actgcctita

tttaaattgt tatgataaca agtaaataag agcaaagaat
atacgtttga attcaatatg gtataactta aagtegtata
ataatggatt cttttataag ttattaattt ttatggtita
tgttatagaa accaaatatt ttactgtttc ttttaaggac
gitattaact tcacttgagt tgtttaactt ccticigttt
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tgtacgaaaa 2520
gtttataact 2580
gticcattaa 2640
ataaagacat 2700
gacaaaattt 2760
ttattaatgt 2820
ccttaggaaa 2880
actatactga 2940
ctgtgeatit 3000
aatgtcacac 3060
gtatctacca 3120
agaaagtaaa 3180
gcatattcte 3240
cacagcatac 3300
agcagtaaca 3360
ctcaatggaa 3420
cteecttttt 3480
ttaccectat 3540
agtigcatat 3600
aacacttaat 3660
acatgaaaaa 3720
atgtagaacc 3780
taattcttag 3840
ccattitagt 3500
ttattictta 3960
atacatacaa 4020
atcagictaa 4080
taatattgte 4140
taagattgta 4200
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attaaaaatt actattttgt tatatggaat ggttaatitt tacctaataa aaacatagat 4260
Egaaatacatt gtattttaga tattaaagtc tafcatttge tctttaaaaa aaacaaaaaa 4320

{2107 16

(211 1733

{212} DNA

E(213) Homo sapiens

{220}

'(221) misc_feature

E(223) Incyte ID No: 7488348(B1

[{400) 16

Eatcggatctg agcgaacgga acggeteceg gigticaaga
‘catgceegtg atatctttga atceegtgeg aatccaactg

tgtccattct caagatcate 60
ttgaggtaga cctttacact 120

Eaacaagggtg gictgticeg aagageiget gticctageg gigcctcaac tggaatttat 180

Baagetctge t@gaactteg ggacaatgac aagacacget
Etcaaaagctg ttgagcacat tatcaataaa acaatigcac
gtcaatgtag t@gagcaaga caagatcgat aacctgatge
Eaacaaatcta aatttggtge caacgccate tigggtgtat
getggtgeta ctgctgagaa gggtgtecee tigtacegte
'aataacccag aagtcatect gectettcee gettttaace
Egctggcaata agctggetat geaggagiic atgateccte
laacgacgcaa tccgcatigg tgcagaggtt taccacaacc

acatgegege gaagegigie 240
ccgcactgat tagcaagaat 300
tggacatgga tggatcagag 360
ctcetggetgt atgctegaat 420
acattgetga cettgetggg 480
tgatcaacgeg tggctcccat 540
cetgtggtge tgacaggttt 600
tgaagaatgt catcaaggag 660

Eaaatatggga aagatgeeac caatgtggeg gatgaaggeg ggtttgetee caacatectg 720
gagaataaag aaggccigga getgetgaag actgctattg ggaaageigg ctacactgat 780

Eaaggtggtca teggcatega cgtageggee tcegagttcet
ictggactica agictcccga tgaccccage aggtacatct
Ectgtacaagg getttgteet ggggeatgca gtgaagaact
gaggacccee catttgacca ggatgacteg ggtgectgea
Ectggttggca tccaagtegt tggagacgat ctgaccgiga

Bccaaggctg tggageaegegt taaagcctge aactgcctce
0

tcaggtetge gaagtatgac 840
cgcctgacca getggetgac 900
acccagtggg cgictecate 960
agaagctgtt tactggcage 1020
ctaagcccga agegegtatt 1080
tecctectcaa ggtcaaccag 1140
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lattggatctg tgacggagic cctacaaget
Egtgatgcccg tgagtcaceg ccteteegga
gtggtcggec tctgeactigg tcagatcaaa
gecaagtaca accagetgct gaggattgaa
gctggaagaa acticaggaa cccecgtate
ggttatgtaa geactagtea cctacttaga
gcaggcigaa gaaaagacca gittgcaget
Ectacagtgtt tceaccaget ctgatctgtt
<cccagtctit gatgtitggeg aggcigiiig
‘aacagctagt agtgttttta catgtgataa
{210} 17

[{211) 2201

(212) DA

1{213) Home sapiens

(2200

{221 misc_feature

{223) Incyte ID No: 5539166(B1
{400) 17

Egacagggtta agcaattttt ttaaageact
cagtattcac atgctttaaa gtgaagcteg
‘ctcaggctet tZaacacaat gattaacagg
Ectggccggga caagaggctg aggttaaget
[ctcacccact tgcaattica tggtgggaac
gaggacatct gtttttgtgt agacacaget
ratgcaaagga gccacticag aaatgigica
EStgaaEaEEE Zaagaagaaa Zaaaaaggac
gccagacgag agettcagee atcacgagga
Eaaatatatct acactctgat cctatctcaa

tgaategateg gctcttggaa geactgictt
0
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tgcaagcttg cccagtccaa cggeteggee 1200
gaaacagaag ataccftcat ggctgaccte 1260
actggtccca ctigecgate tgagegtcta 1320
gaggctgagg ctggeageaa ggecegettt 1380
aactaagctg cgtggatcga cacccgttet 1440
cteacaatta cttgtattag aagatgageg 1500
ccteteceet cetagatgac tctecttcac 1560
acttgtaacg atcgigettt gtagaacaat 1620
acttgcagega cagcaagacg gtacctacaa 1680
ataaaaagca tcaaacaaaa aaa 1733

acatatttat tgatagaata tctctccagg 60

tagettggea gigecagtitta agcaaataaa 120
aagcaggeea gegggacatag ttactagact 180
ctiagageeg atgactigea gaatggtcac 240
aggtgegaccc cctggaatca gaaccictet 300
tgcagettag caggagaaca ggcaagecaa 360
cagaaaagtig aaaatgcaac ctagtegtaa 420
cagaaccgtg aactgaageg acggggaaca 480
tgatttcgga acciggagaa aatgtaagtt 540
gagagagata ftttactcat ttcctggttg 600
tttagcgegt ctcttatcte tgcectgatt 660
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tttgtatttg tttacaatac
Etccaatgctt cactgttage
[ccaacagaaa atgcattgaa
Ecgaagccact atgtaacaga
racagtgacca tccacaaaga
Eccccaaaatg tetactgtgt
Etgaaacagt tactcageig
Egtctatgggg ggatctecag
tcigaagttc cctggaagta
‘aacagggaaa tagttcagta
Ectgcctcctg accacgctgt
‘aaaaattcct acgigattaa
atttacctte geacggccta
gaccageteg cacttgactt
Ettctgggtga cactcaacag
ractggaaacc tcagagetat
?gccactatg tacategtat
teaccaagee tgttigetaa
'ctagaactga gecatcgcga
Etggtattttt gagctattca
'geagcctgtt tttgigagag
Etatagcttca ggacctagct
lacactaacag gatggctegg
Etttcttgatg cteaccteta
agatcttgeg cgatactett

(126)
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tgagttatge gagaataaac gttticigag gecagetetg 720

agaagcectgt
aactaccctt
aacactctcet
cttceggeact
gcacctggat
ctfcccaaat
gctecagget
tgtcatcaac
tctgaaggga
tggacggact
aacaacaaaa
cgtgectete
actetecteg
gattcccget
aaagtggagt
ttgtatctat
caagitigag
aagaacccie
tgagctacte
acttttgect
acgtaattat
tagagcaatc
tattagttta
cttccgggtt

catcagattt
gatgaagcta
gaagaagagg
tttgagagec
cagaaggcega
getttteteg

t tgaggegaa
cctgctatga
ctgggttcee
tcttcagege
cggatgectt
cttccaagaa

gacctgaact gcctggaagZa

acctgcggec
tttaaagega
aaatacgtce
ttaaaaactc
acaagggact
tccaaggaca
giicctgget

aagactticc
aaaatatcac
accaagaact
ctecteetea
ttectaactt
cctacagece
ctatgccaaa

gacatggaag acagacacgg
ggaaacggag acttaaagtg
cttaatacct acccecttac
aatcagagig aaactgceat
atgactgaag ggaaactgea
tcgtaatgtt aaccgtttca
acttaaaata tccactggac
tgegcacttt ggccaatttt
ttgttaggat catgataatt
ttctcaccgg gatgtgtict

Eacaatcgtcc tecgagaect tttacctteca geccggggee ¢

{210} 18
{211y 457

[
(212} DNA
§

agttttttac 780
gtacatggtt 840
tttagettac 900
gatttatatg 960
taaaggtgca 1020
gzagtcggtt 1080
ccttgtggee 1140
cctgaaaacc 1200
cceeggagtg 1260
gttaaaccac 1320
tgacatggtg 1380
cgtcctccaa 1440
cgacgaacat 1500
tgcatccteg 1560
aggctgecac 1620
getggttaat 1680
tgtggaatge 1740
acaacccagc 1800
getgggaaga 1860
ggaccacgtt 1920
actgtgaaat 1980
agtctigetg 2040
taatgaccte 2100
ctgctcgeat 2160
2201
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[{213) Homo sapiens

(220)

[(221) misc_feature

E(223) [ncyte ID No: 7500341CB1
{4007 18

gettgeggct cggstegcts agegcgeses
geactcggee tegtegeegt tagectgaic
Ectcttgccat tcatcgacag tcageatgice
gctgtegeea teecactgge tgeaggecic
‘taccctgaca cagecccaga ceccacaaag
Ectgacagacc ccaggaccag ccciggeggcet
[tgaccictee tcacggagge ccagececaa
Egaccaataaa cactgatggt gigtttaaaa
({210 189

{211 1513

{212 DNA

E(213) Homo sapiens

{220}

[(221) misc_feature

E(223) [ncyte ID No: 7500846CB1
({4007 18

@EaEthcga gtgtccacag gaagggaact
‘ccatgctgag gacaatgacc agactctgcet
?gtgcagtgc agcagcagee tettctettg
ccttcteett ticticectg cctagaaget
Ecaggtgatgg cetgtatttt ctecgeacea
acatgactic tgggegigge ggciggacce
Egtgggaagtg cacggteggt gategetggt

cagageggga tggcaactgg gccaactaca
0
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gaaatggcca cggggacaga ccaggiggtg 60

atcttcacct actacaccge ctgggtgatt 120
atccacaagt atttectgee cegagectat 180
ctgctgetce tgtitgigeg cagetitect 240
cettetggac ctggaaagee tgegggaagga 300
cagggcagee accccgggee geigaccgac 360
agececaggg ctggecegtt tgggacaget 420
aaaaaaa 457

atcagcteet ggeatetgta aggatgeigt 60

tcctgttatt cttctctgig gecaccagig 120
agatgetcte gagggaatic gaaacctgig 180
gcaaagaaat caagegaacgc tgccatagig 240
agaatggtgt tgtctaccag accttctgtg 300
tggtgeccag cgigcacgag aaigacatge 360
ccagtcagca gggcaacaaa geagactace 420
acacctttgeg atcigcagag gcggccacga 480
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‘[gcgatgacta caagaaccct ggctactacg
Eatgtgcccaa caagtcceece atgcageatt
iccaacactgg cticctccag agactgggac
1gttgeagea ticgttcagt tecgegtgtt
tgctgegata aaagttactg gctgtaacac
Ecttcccacag ggcaaaccee gteagtgteg
rtggaactcac gttaagagca gctgcagtice
Ectatagatga gacagagctc tgegetgtea
tttggagacg gaaaaacigg aattctaaca
‘tgcaaaaaaa aaaaaagegg gegecgetet
Ecttgcatgca acttcatacc tctececcta
[acctetggeg tgcccccage ceccggtgeg
accagtggec ctttgtaaaa aggcctegag
[agacagtgag gaggatatac ttcagagige
Eagtggaaaag ccgegtgtet gaataacace
ccgectctaa aatfegeatg gacegattegg
Eaggtgcaaca gcccaggega atctgagate
rttgcgatgta cte

{210 20

E(le) 2084

[{212) DNA

E(213) Homo sapiens

{220}

E(221) misc_feature

{223} Incyte ID No: 3230921CB1
<400) 20

BEcgggacce gceggegigl ggagacticega
Egaagccgctc gegeceageg tgaccetgtt

cagatceeca gatccagigt gigeggageag
0
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acatccaggc caaggaccig ggcatctgge b40
ggagaaacag cgecctgetg aggtaccgea 600
ataatctgtit tgecatctac caggggaatt 660
taataacgag agagcagcca acgeccttig 720
tgagcatcac tgcatcgetg gaggagegtt 780
ggacttctee geettigact gggatggata 840
ggagataacg gaggcggetg tactcttgit 900
gggegagaac ccateftcea acceeggeta 960
ageageagag gagactaaat cacatcaatt 1020
aaagaaccce ccaaggggee caaccitace 1080
tgtaaaaagt gagaagegegc cggggccaga 1140
tgggeegatt gaceggitet gLaaggggta 1200
ttecccaagg tegtgctgate gggtaggaaa 1260
ctgagaageg cctataaaac atcectacga 1320
ccigeecage tccagaaget geatctgtga 1380
aacccteceee aaggegaagt tgttgitagt 1440
attcaccaac tgtatatcce actacctttg 1500
1513

gectgeggtic ggeggagaca getggigtet 60
tgcageacga tgtctzaaga agaggegget 120
gaccagcaga acgtggtgca gegigiggtg 180
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(129)
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‘getetgecee tgegtcagege cacgigeace geeggtcigeg atgtttacag tgcagecaag 240
Egacaggcacc cgetgetegg cteegectge cgectggetg agaactigegt
[accacccgig ccctggacca cgcccagecg cigetegage
Eactatgaaca gectegeetg caggegects gacaagetag
cagcaacctt cggagacegt ggigacctca gccaaggace
?gtgtggtgg acctggeeeg gaggEgcees cgctagages
agecatgctg tggatetigt actggaaaaa tcagaggage
Eatgacggagg aagagetege ggcactgges geigaggets
Eiggaggalc agaggagaca gcageggctac (ftgigegee
‘atcegecace tggectacga geactetgig gggaaactga
Ecaggacaccc tggcccaget gcagegagacg ciegageiga
[gtgaccecca cegeccegge cegecctgeg aagetgcacg
Ecagcgccctc cggagagecg cogccggage caggcagage
cgcageciga cecaggaget gcagggeacg glagaggetc
Ectgcccgccg gcgcccagea gaageiggct gagegigegec
raccgeectteg ctgatgeceg ctgettcage gacgteccag

Ecggggtcgcg
gecgtgeege
‘ceectgeceg
Egcgcacctgg
‘geggaatgges
Eacccccagct
‘cagtggagec
Ecacacgtaag
ctctgaccac
?gcccggggg
rttcacctaig
Egcacagtggc

Baagicagea
0

[gacagacaaa
[
aatccgggac

aaccatggca
]

tegcccacge geacgcctee
tgccctgget ggtgEgacee
acctgecega ceiggtgeac
actggecgge ceageagaga
ateggeacag gatgegtigtt
geeeggteaa geacaccectg
ggggaggaaa gegccaccige
ctegaggect tggecttgac
cttttigegta ttggacicic
agcagggect cgaaccctat
tectgetece teggetccate
tcacgeetgt aatcccagea
gttcgegate atcctggeca

4333333322 ZEEEEECCEC
cggeccgecy ggggtaccag
tacgggicgt gtggaatigt

gtggacgagc
ttcgegeeea
gaggtcatcg
gectgggage
gccggggaca
atgeccgage
acaccccgat
cettetttgg
ccatttttte
tcaggecaac
aagcgaatcec
ctttgegagt
acatgatgaa

cgattaggea
ttecectaat
tccgtcaatc

acctgcagee
aagagaagct
tgetegccag
tggagctgaa
tgetegatca
aaggecctga
teggeteect
gecagagcaa
tagaccacat
agctgteeeg
tggagacegct
tggagtccag
gcagigigga
cggecgedet
tgctggagct
tecttgtgga
ggggecciga
cagagcacag
tctgcgagea
tggacttctg
ccetgetece
aatcaggece
cttgaacaca
ttgagecaca
aaatcttice
ctgaggcage
accctgtete

gctegtgeac
gggagegiat
caaa

gtgegegeetg 300
ccagctggee 360
tecetttete 420
cagigtcacg 480
gegeteegtg 540
cttcctgeee 600
agtegetteg 660
gtcagcaceg 720
acaccgtgee 780
gcagiegtzgeg 840
ggaatgggge 900
ggtgetgtee 960
cgigegggee 1020
tgccctgcag 1080
ggeegaggee 1140
getggtgcag 1200
gegaccegag 1260
cccecgeteg 1320
ggacgegagt 1380
ggaacccgag 1440
acccatggge 1500
ccctggtgee 1560
aactceggat 1620
tggacaaaga 1680
agetgegttc 1740
aagagectegg 1800
tggatcatct 1860
tacttagaaa 1920

ccggggatta 1480
aaagetggeg 2040
2084
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CARBOHYDRATE-ASSOCIATED PROTEINS

TECHNICAL FIELD
This invention relates to nucleic acid and amino acid sequences of carbohydrate-associated
proteins and to the use of these sequences in the diagnosis, treatment, and prevention of carbohydrate
metabolism, cell proliferative, autoimmune/inflammatory, reproductive, genetic, transport, and
neurological disorders and cancer, and in the assessment of the effects of exogenous compounds on

the expression of nucleic acid and amino acid sequences of carbohydrate-associated proteins.

BACKGROUND OF THE INVENTION

Carbohydrates, including sugars or saccharides, starch, and cellulose, are aldehyde or ketone
compounds with multiple hydroxyl groups. Carbohydrates have three important roles in mammalian
cells, Carbohydrates function as energy-storage molecules, as fuels, and as metabolic intermediates.
Carbohydrates are broken down to release energy in glycolysis or may be stored as glycogen for later
use. The importance of carbohydrate metabolism is demonstrated by the sensitive regulatory system
in place for maintenance of blood glucose levels. Two pancreatic hormones, insulin and glucagon,
promote increased glucose uptake and storage by cells, and increased glucose release from cells,
respectively. The sugars deoxyribose and ribose form part of the structural support of DNA and
RNA, respectively, providing a second example of carbohydrate function. Third, carbohydrates
provide a means for post-translational modification of secreted and membrane proteins and lipids.
Indeed, 2-10% of the content of eukaryotic cell membranes are contributed by oligosaccharides on
membrane glycoproteins and glycolipids. Carbohydrate modifications on glycoproteins and
glycolipids create great structural diversity, and since they are mainly located on the extracellular side
of the plasma membrane, they play an important role in intercellular recognition (Stryer, L. (1988)
Biochemistry, W.H. Freeman and Company, New York NY, pp. 298-299, 331-347).

Proteins are associated with carbohydrates in several ways. Carbohydrate-containing
macromolecules, which include glycoproteins, glycolipids, glycosaminoglycans, and proteoglycans,
are found on the cell surface and in the extracellular matrix. The extracellular matrix is composed of
diverse glycoproteins, and carbohydrate-binding proteins which are secreted from the cell and
assembled into an organized meshwork in close association with the cell surface. The interaction of
the cell with the surrounding matrix profoundly influences cell shape, strength, flexibility, motility,
and adhesion. These dynamic properties are intimately associated with signal transduction pathways
conirolling cell proliferation and differentiation, tissue construction, and embryonic development.

Glycoproteins have covalently attached carbohydrates which have been added to the proteins

as they traverse the secretory pathway. Some proteins noncovalently associate with carbohydrate-
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containing macromolecules for purposes of binding, modifying, or degrading the carbohydrates.
Glycoproteins include cell adhesion molecules, receptors, blood group antigens, growth factors, and
antibodies. These proteins are involved in cellular processes such as cell-cell recognition and
signaling, recognition and/or destruction of neurotransmuitters, transmission of neural impulses, and
immune fanction.

Oligosaccharide modifications can provide great structural diversity. N- and O-linked
oligosaccharides are transferred to proteins and modified in a series of enzymatic reactions that occur
in the endoplasmic reticulum (ER) and Golgi. Oligosaccharides stabilize the protein during and after
folding, orient the protein in the membrane, improve the protein’s solubility, and act as a signal for
lysosome targeting. »

Heavily glycosylated glycoproteins are also referred to as proteoglycans. Proteoglycans in
the extracellular matrix of connective tissues such as cartilage are essential for distributing the load in
weight-bearing joints. Cell-surface-attached proteoglycans anchor cells to the extracellular matrix.
Both extracellular and cell-surface proteoglycans bind growth factors, facilitating their binding to
cell-surface receptors and subsequent triggering of signal transduction pathways (Lodish, H. et al.
(1995) Molecular Cell Biology, Scientific American Books, New York NY, pp. 1139-1142).

Carbohydrates also form glycosaminoglycans (GAGs), which are linear unbranched
polysaccharides composed of repetitive disaccharide units. GAGs exist free or as part of
proteoglycans, large molecules composed of a core protein attached to one or more GAGs. GAGs are
found on the cell surface, inside cells, and in the extracellular matrix. The GAG hyaluronan (HA) is
found in the extracellular matrix of many cells, especially in soft connective tissues, and is abundant
in synovial fluid (Pitsillides, A.A. et al. (1993) Int. J. Exp. Pathol. 74:27-34). HA, which functions in
water and plasma protein homeostasis, seems to play important roles in cell regulation, development,
and differentiation.

Glycolipids, along with phospholipids and cholesterol, form the membranes of cells.
Examples of glycolipids include blood group antigens on erythrocytes and gangliosides in the myelin
sheath of neurons. Modifications to glycoproteins and glycolipids on the extracellular side of the
plasma membrane are important for intercellular recognition (Stryer, supra, pp. 298-299, 331-347;
Lodish, et al., supra, pp. 612-615).

Lectins are extracellular glycoproteins which bind cell surface carbohydrates specifically and
reversibly, resulting in the agglutination of cells (Drickamer, K., and Taylor, M.E. (1993) Annu. Rev.
Cell Biol. 9:237-264). This function is particularly important for activation of the immune response.
Lectins mediate the agglutination and mitogenic stimulation of lymphocytes at sites of inflammation
(Lasky, L.A. (1991) J. Cell. Biochem. 45:139-146; Paietta, E. et al. (1989) J. Immunol. 143:2850-
2857).
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Lectins are classified into subfamilies based on carbohydrate-binding specificity. The
galectin subfamily, in particular, includes lectins that bind B-galactoside carbohydrate moieties in a
thiol-dependent manner (Hadari, Y.R. et al. (1995) J. Biol. Chem. 270:3447-3453). Galectins are
widely expressed and developmentally regulated. Because all galectins lack an N-terminal signal
peptide, it is suggested that galectins are externalized through an atypical secretory mechanism. Two
classes of galectins have been defined based on molecular weight and oligomerization properties.
Galectins contain a characteristic carbohydrate recognition domain (CRD), also known as a galaptin
domain, which is about 140 amino acids long and contains several conserved residues (See Prosite
PDOC00279 Vertebrate galactoside-binding lectin signature).

Another example is intelectin, a Ca®* dependent lectin that binds to galactofuranosyl residues
and bacterial arabinogalactan. Intelectin may play a role in the recognition of bacterial carbohydrate
and induction of the immune response to microorganisms.

Carbohydrate-modifying enzymes

The enzyme glutamine:fructose-6-phosphate amidotransferase (GFAT), also known as
aminotransferase, catalyzes the reversible reaction of L-glutamine and D-fructose-6-phosphate to
form L-glutamate and D-glucosamine-6-phosphate, which is the rate-limiting step in the hexosamine
biosynthetic pathway (ExPASy ENZYME: EC 2.6.1.16). D-glucosamine-6-phosphate acts in the
biosynthesis of UDP-N-acetyl-glucosamine (UDP-GlcNAc) and other hexosamines incorporated into
glycoproteins and protéoglycans. GFAT regulates the availability of precursors for N- and O-linked
glycosylation. Glucosamine enhances the production of transforming growth factor (TGF)-1 (Kolm-~
Litty, V. et al. (1998) J. Clin. Invest. 101:160-169). GFAT activity plays a role in insulin resistance
in Type II diabetes, and GFAT overexpression leads to insulin resistance. Hexosamine metabolism
appears to regulate glycogen synthase, the rate-limiting enzyme in glycogen synthesis, as well as
PP1G, a glyco, bound protein phospk pyruvate kinase, and the glucose transporter GLUT1
(McClain, D.A. and Crook, E.D. (1996) Diabetes 45:1003-1009).

The enzyroe glucosamine-6-phosphate deaminase (GNPDA), also known as isomerase,

catalyzes the reversible reaction of D-glucosamine-6-phosphate with water to form D-fructose-6-
phosphate and ammonia (ExPASy ENZYME EC 5.3.1.10). This reaction links hexosamine 3ystems
with glycolytic pathways and may provide an energy source from the catabolism of hexosamines in
glycoproteins, glycolipids, and sialic-acid-containing macromolecules. GNPDA is expressed in
tissues with high energy requirements (Wolosker, H. et al. (1998) FASEB J. 12:91-99).

The enzyme UDP-glucose dehydrogenase (UDPGD) catalyzes the reversible reaction of
UDP-glucose, 2 NAD*, and water to form UDP-glucuronate and 2 NADH (EXPASy ENZYME EC
1.1.1.22). UDP-glucuronate is needed for the biosynthesis of GAGs, which appear to play a role in
signal transduction pathways (Binari, R.C. et al. (1997) Development 124:2623-2632).

JP 2005-501526 A 2005.1.20
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Mang-mannosidase is an «1,2-mannosidase (glycosyl hydrolase) involved in the early
processing of N-linked oligosaccharides. This enzyme catalyzes the specific cleavage of 01,2~
mannosidic linkages in Mang~(GlcNAc), and Mans-(GlcNAc),. Multiple o.1,2-mannosidases have
been identified in mammalian cells and may be needed for the processing of distinct classes of N-
glycoproteins. Mang-mannosidase is a Type Il membrane protein with a short cytoplasmic tail, a
single transmembrane domain, and a large luminal catalytic domain. The human kidney enzyme is
localized to the Golgi (Bause, E. et al. (1993) Eur. J. Biochem. 217:535-540; Bieberich, E. and Bause,
E. (1995) Eur. J. Biochem. 233:644-649).

DPML is an enzyme in the endoplasmic reticulum that catalyzes the production of dolichol
phosphate-mannose (DPM) from GDP-mannose and dolichol phosphate. The activity of DPM1 is
regulated by DPM2, which targets DPM1 to the endoplasmi iculum (ER) and i its affinity
for dolichol phosphate. DMP2 resides in the (ER) membrane and contains two putative

transmembrane domains and a putative ER-localization signal near its C-terminus.
Glycosylation

Glycosylation refers to the covalent attachment of any number of carbohydrate chains
(oligosaccharides) to specific sites (glycosylation sites) on proteins. Glycosylation is a
post-translational protein modification essential to the conformation, stability, transport, secretion,
antigenicity, clearance and activity of glycosylated proteins (glycoproteins). The composition of the
attached oligosaccharides is specific to a protein and may be simple (consisting primarily of mannose
residues) or complex (with additional N-acetyl-glucosamine (GlcNAc), sialic acid, and galactose
residues). Glycoproteins may have relatively few carbohydrate groups or may contain a larger
percentage of carbohydrate than protein (based on molecular weight). These latter, heavily
glycosylated glycoproteins are also referred to as proteoglycans to emphasize the predominant
carbohydrate composition of the molecules. The type of saccharide bond {e.g., o, §, 1,2-, 1,4-)
formed between any two constituent carbohydrate residues is also a critical molecular determinant for
the structure and function of the glycoprotein.

Glycosylation confers increased hydrophilicity to proteins. Many glycoproteins, such as
cartier proteins, antibodies, and lysosomal proteins, are found free in solution (e.g., plasma). Other
glycoproteins are membrane-bound. In the case of membrane-associated glycoproteins, the
carbohydrate side-chain serves to orient the glycoproteins in the membrane lipid bilayer. The
glycosylated regions of the molecule interact with the aqueons environment on the inside or outside
of the membrane while the more hydrophobic domains of the glycoprotein (typically consisting of
non-polar amino acid residues that are not glycosylated) interact with the phospholipids in the
membrane.

Addition of oligosaccharide side chains occurs at the -NH, group of asparagine (Asn)

JP 2005-501526 A 2005.1.20
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residues (N-linked glycosylation) or at the -OH group of serine (Ser) residues (O-linked
glycosylation). The process of N-linked glycosylation begins in the endoplasmic reticulom (ER) and
is completed in the Golgi apparatus of eukaryotic cells. O-linked glycosylation occurs exclusively in
the Golgi. Of all characterized glycoproteins, 90% are N-glycosylated, with or without additional O-
glycosylation. Only 10% are exclusively O-glycosylated (Apweiler, R. et al. (1999) Biochim.
Biophys. Acta 1473:4-8). Almost two-thirds of the approximately 75,000 SWISS-PROT protein
sequences include putative N-glycosylation sites, underscoring the importance of this protein
modification in nature (Apweiler et al., supra). Biochemical steps involved in N-linked
glycosylation have been well characterized, and are reviewed below.
N-linked glycosylation
N-linkage of carbohydrates to proteins occurs via a nitrogen atom of asparagine (Asn) residue

side-chains in the context of the primary amino acid sequence Asn-X-Ser or Asn-X-Thr (Ser = serine,
Thr = threonine, and X = any amino acid residue except proline). While the composition of N-linked
oligosaccharides is highly diverse, the pathways responsible for glycosylation have common first
steps. A 14-residue core oligosaccharide, containing two N-acetylglucosamine (GlcNAc), nine
mannose, and three glucose residues, is transferred as a unit from a dolichol phosphate donor
molecule to the -NH, group of an acceptor Asn residue on the target protein. Typically, the three
glucose residues of the core oligosaccharide are removed by glucosidases I and II resulting in “high
mannose oligosaccharides” side chains. These partially processed N-linked glycoproteins are then
sequentially transported from the ER through the cis-, medial-, and trans-cisternae of the Golgi
(Bonay, P. et al. (1996) J. Biol. Chem. 271:3719-3726). Further modification to the oligosaccharide
chains may occur to remove additional core mannose residues using the enzymes Golgi mannosidase I
(cis-cisterna), N-acetyl-glucosaminyltransferase (GluNAcT; medial-cisterna), and Golgi mannosidase
11 (trans-cisternae). Following the removal of some of the mannose residues by Golgi mannosidase I,
the addition of a single GlcNAc by GluNAcT is essential for the removal of the remaining mannose
residues of the core oligosaccharide by Golgi mannosidase II.

. Mannose-1-phosphate guanyltransferases are involved in early steps of protein glycosylation.
They participate in sugar metabolism and their enzymatic products are channeled into glycoprotein
synthesis. Mannose-1-phosphate guanyltransferase 1 (MPG1), also referred to as NDP-hexose
pyrophosphorylase, catalyzes the conversion of GTP and «D-mannose 1-phosphate into diphosphate
and CDP-ethanolamine in mannose metabolism. This enzyme is very similar to CDP-glucose
pyrophosphorylase and may also be involved in the regulation of cell cycle progression. A cDNA
coding for GTP:eD-mannose-1-phosphate guanyltransferase 1 (MPG1) was recently isolated from a
c¢DNA library of a Trichoderma reesei strain (Kruszewska, J.S. et al. (1998) Curr. Genet. 33:445-50).
The nucleotide sequence of the 1.6 kb cDNA revealed an ORF which encodes a protein of 364 amino
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acids. Sequence comparisons demonstrate 70% identity with the yeast Saccharoniyces cerevisiae
guanyltransferase gene 1 (MPG1) and 75% identity with the Schizosaccharomyces pombe
homologue.

Complex oligosaccharide side-chains result from the addition of N-acetyl-glucosamine, N-
acetylneuraminic acid (sialic acid), and galactose, as well as other sugar moieties, to the remaining
core sugar moieties on the partially-processed glycoprotein. These modifications occur in the frans-
cisterna and #rans-Golgi network (TGN), and involve a number of enzymes including N-acetyl-
glucosaminyltransferase I (GIcNAcTSsD), sialyltransferases (STs), and galactosyltransferases (GalTs).
Multiple isoforms of many of these enzymes produce specific a or B, 1,2-, 1,3, 1.4-, or 1,6
disaccharide bonds between constituent sugar residues of the oligosaccharide side-chain. The
stereochemistry and type of bonds in a carbohydrate side-chain contribute to the overall structure and
function of the Iting glycoprotein (Lehni A. L. et al. (1993) Principles of Bicchemistry,
‘Worth Publishers, New York NY, pp. 931; Lewin, B. (1997) GenesV1, Oxford University Press, New
York NY, pp. 1030-1033).

Galactosyltransferases are a subset of glycosyltransferases that l:r.ansfer galactose (Gal) to the

terminal N-acetylglucosamine (GleNAc) oligosaccharide chains that are part of glycoproteins or
glycolipids that are free in solution (Kolbinger, F. et al. (1998) J. Biol. Chem. 273:433-440; Amado,
M. et al. (1999) Biochim. Biophys. Acta 1473:35-53). Galactosyltransferases are found in the Golgi,
on the cell surface, and as soluble extracellular proteins, in addition to being present in the Golgi.
B1,3-galactosyltransferases form Type I carbohydrate chains with Gal (B1-3)GlcNAc linkages. p1,3-
galactosyltransferases appear to have a short cytosolic domain, a single transmembrane domain, and a
catalytic domain with eight conserved regions (Kolbinger et al., supra; Hennet, T. et al. (1998) J.
Biol. Chem. 273:58-65). In mouse, UDP-gal :B-N-acetylgluc: ine f1,3-

galactosyltransferase-I region 1 is located at amino acid residues 78-83, region 2 is located at amino
acid residues 93-102, region 3 is located at amino acid residues 116-119, region 4 is located at amino
acid residues 147-158, region 5 is located at amino acid residues 172-183, region 6 is located at
amino acid residues 203-206, region 7 is located at amino acid residues 236-246, and region 8 is
located at amino acid residues 264-275. A variant of a sequence found within mouse UDP-
galactose: B-N-acetylglucosamine f31,3-galactosyltransferase-I region 8 is also found in bacterial
galactosyltransferases, suggesting that this sequence defines a galactosyltransferase sequence motif
(Hennet et al., supra). Recent work suggests that brainiac protein is a pl,3-galactosyltransferase.
(Yuan, Y. et al. (1997) Cell 88:9-11; Hennet et al., supra).
UDP-Gal:GlcNAc-1,4-galactosyltransferase (~1,4-GalT) catalyzes the formation of Type IT
carbohydrate chains with Gal (B1-4)GIcNAc linkages (Sato, T. et al. (1997) EMBO I. 16:1850-1857).

A soluble form of the enzyme is formed by cleavage of the membrane-bound form. Amino acids
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conserved among f1,4-galactosyltransferases include two cysteines linked through a disulfide-bond
and a putative UDP-galactose binding site in the catalytic domain (Yadav, S.P. and Brew, K. (1990) J.
Biol. Chem. 265:14163-14169; Yadav, S.P. and Brew, K. (1991) I. Biol. Chem. 266:698-703; Shaper,
N.L. et al. (1997) J. Biol. Chem. 272:31389-31399). B1,4-galactosyliransferases have several
specialized roles in addition to synthesizing carbohydrate chains on glycoproteins or glycolipids. A
p1,4-galactosyltransferase functions as part of a heterodimer with a-lactalbumin in mammary lactose
production. A P1,4-galactosyltransferase on the surface of sperm functions as a receptor that
specifically recognizes the egg. Cell surface B1,4-galactosyltransferases also function in cell
adhesion, cell recogpition, cell/basal lamina interaction, and normal and metastatic cell migration
(Shur, B. (1993) Curr. Opin. Cell Biol. 5:854-863; Shaper, J. (1995) Adv. Exp. Med. Biol.
376:95-104; Masri, K.A. et al. (1988) Biochem. Biophys. Res. Commun. 157:657-663).

Synthetases are another class of carbohydrate-modifying enzymes that have critical roles in
proper cell funtioning. For example, production of sialylated glycoconjugates requires the synthesis
of cytidine 5-monophosphate N-acetylneuraminic acid (CMP-NeuSAc or CMP-stalic acid), a reaction
catalyzed by CMP-NeuSAc synthetase (Munster, A.K. et al. (1998) Proc. Natl. Acad. Sci. USA.
95:9140-9145). Sialic acids of cell surface glycoproteins and glycolipids contribute to proper
structure and function in a variety of tissues. Sialyltransferases (STs) are a subset of
glycosyltransferases that catalyze the transfer of sialic acid (from CMP-sialic acids) to the
carbohydrate groups of glycoproteins and glycolipids. A variety of these Type Il membrane proteins
are present in the Golgi. Cloned members of this gene family share an N-terminal cytoplasmic tail
region, a transmembrane region, and a large luminal region containing three sialyl motifs designated
large (L), small (S}, and very smalt (VS). The L-sialyl motif contributes to donor substrate binding
and consists of eight invariant residues within a highly conserved stretch of 48-49 amino acids. The
23-amino acid S-sialyl motif contributes to the binding of both donor and acceptor substrates (Datta,
A. et al. (1997) Indian J. Biochem. Biophys. 34:157-65). In the case of a representative
sialytransferase ST3Gall (~350 amino acids in length), the L, S, and VS, regions correspond to amino
acids 138-182, 264-286, and 309-321, respectively. Other cloned members of the family include
ST6GaINAcI and ST8Sial. ST6GalNAcl is larger than the other known sialyltransferases, and is
composed of more than 500 amino acid residues (Tsuji, S. et al. (1996) Glycobiology (letter) 6:v-vii;
Geremia, R. et al. (1997) Glycobiology (letter) 7:v-vii; Datta, A. et al. (1995) J. Biol. Chem.
270:1497-1500; Datta, A. et al. (1998) J. Biol. Chem. 273:9608-9618; Tsuji, S. et al. (1998) J.
Biochem. 120:1-13). Sialyltransferases are not abundant in cellular extracts, but several have been
cloned and expressed. At least one inhibitor has been synthesized (Horenstein, B. et al. (1996) J. Am.
Chem. Soc. 118:10371-10379).

A variety of other enzymes that are involved in sugar metabolism participate directly or
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indirectly in glycosylation, upstream of events that occur in the ER and Golgi. Many of these
enzymes were originally identified in bacteria and plants and are less well characterized in humans;
however, human homologues may exist that perform similar functions. For example, ADP-glucose
pyrophosphorylases catalyze a very important step in the biosynthesis of 1,4-glucans (glycogen or
starch) in bacteria and plants, namely the synthesis of the activated glucosyl donor, ADP-glucose,
from glucose-1-phosphate and ATP. ADP-glucose pyrophosphorylases are tetrameric, allosterically-
regulated enzymes. There are a number of conserved regions in the sequence of bacterial and plant
ADP-glucose pyrophosphorylase subunits. Additionally, there are three regions which are considered
signature patterns, The first two regions are N-terminal and have been proposed to be part of the
allosteric and substrate-binding sites in the Escherichia coli enzyme. The third pattern corresponds to
a conserved region in the central part of the enzymes.
Carbohydrate metabolism disorders

Carbohydrate metabolism is altered in several disorders. Diabetes mellitus is characterized
by abnormally high blood glucose (hyperglycemia). Type I diabetes results from an autoimmoune-
related loss of pancreatic insulin-secreting cells. Type II diabetes results from insulin resistance and
impaired insulin secretory response to glucose, and is associated with obesity. Hypoglycemia, or
abnormally low blood glucose levels, has several causes including drug use, genetic deficiencies in
carbohydrate metabolism enzymes, cancer, liver disease, and renal disease (Berkow, R. et al. (1992)
The Merck Manual of Diagnosis and Therapy, Internet Edition, Section 8, Chapter 91, Diabetes
Mellitus, Hypoglycemia).

Mutations in enzymes involved in protein glycosylation cause severe diseases. For example,

alpha mannosidase mutations cause congenital dyserytbropoietic anemia Type I and alpha B

lysosomal mannosidosis (Isselbacher, K.J. et al. (1994) Harrison’s Principl ternal M
McGraw-Hill, Inc. New York NY, pp. 2092-2093; and Online Mendelian Inheritance In Man,
224100).

Glucosidases represent another class of carbohydrate-modifying enzymes that catalyze the
release of glucose from carbohydrates through hydrolysis of the glycosidic link in various glucosides.
The inherited disorder type I Gaucher disease, which is characterized by hematologic abnormalities,
can be detected in a heterozygous or homozygous individual through an assay of leukocyte beta-
glucosidase levels (Raghavan, S.S. et al. (1980) Am. J. Hum. Genet. 32:158-173). Patients with all
three types of Gaucher disease exhibit a deficiency of an enzyme called glucocerebrosidase that
catalyzes the first step in the biodegradation of glucocerebroside. In the brain, glucocerebroside
arises from the turnover of complex lipids during brain development and the formation of the myelin
sheath of nerves. In other tissues, glucocerebroside arises mainly from the biodegradation of old red

and white blood cells.
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Galectins play a number of roles in diseases and conditions associated with cell-cell and cell-
matrix interactions. For example, certain galectins associate with sites of inflammation and bind to
cell surface immunoglobulin E molecules. In addition, galectins may play an important role in cancer
metastasis. Galectin overexpression is correlated with the metastatic potential of cancers in humans
and mice. Moreover, anti-galectin antibodies inhibit processes associated with cell transformation,
such as cell aggregation and anchorage-independent growth.

Galectin-8, also known as prostate carcinoma tumor antigen 1 (PCTA-1), is a novel galectin
implicated in cancer progression (Su, Z.-Z. et al, (1996) Proc. Natl. Acad. Sci. USA 93:7252-7257).
Galectin-8 is expressed in invasive prostate carcinomas and early-stage prostate cancers, but not in
normal prostate or benign prostatic hypertrophic tissue.

Defects in carbohydrate metabolism are also associated with cancer. Reduced GAG and
proteoglycan expression is associated with human lung carcinomas (Nackaerts, K. et al. (1997) Int. J.
Cancer 74:335-345). The carbohydrate determinants sialyl-LewisA and sialyl-LewisX are frequently
expressed on human cancer cells. These determinants, ligands for the cell adhesion molecule E-
selectin, are involved in the adhesion of cancer cells to vascular endothelium and contribute to
hematogenous metastasis of cancer (Kannagi, R. (1997) Glycoconj. J. 14:577-584). Alterations of the
N-linked carbohydrate core structure of cell surface glycoproteins are linked to colon and pancreatic
cancers (Schwarz, R.E. et al. (1996) Cancer Lett. 107:285-291). Reduced expression of the Sda blood
group carbohydrate structure in cell surface glycolipids and glycoproteins is observed in
gastrointestinal cancer (Dohi, T. et al. (1996) Int. J. Cancer 67:626-631).

Changes in glycosaminoglycan levels are associated with several autoimmune diseases. Both
increases and decreases in various GAGs occur in patients with autoimmune thyroid disease and
autoimmune diabetes mellitus. Antibodies to GAGs were found in patients with systemic upus
erythematosus and autoimmune thyroid disease (Hansen, C. et al. (1996) Clin. Exp. Rheum. 14:S59-
S67). The glycosaminoglycan hyaluronan (HA) induces tumor cell adhesion and migration, and its
small fragments are angiogenic. Serum HA is diagnostic of liver disease and various inflammatory
conditions, such as rheumatoid arthritis. Interstitial edema caused by accumulation of HA may cause
dysfunction in various organs (Laurent, T.C. and Fraser, J.R. (1992) FASEB J. 6:2397-2404).
Hyaluronidase is an enzyme that degrades HA to oligosaccharides by catalyzing the random
hydrolysis of 1,4-linkages between N-acetyl-B-D-glucosamine and D-glucuronate residues.
Hyaluronidases may function in cell adhesion, infection, angiogenesis, and signal transduction.
Hyaluronidases are associated with reproduction, cancer, and inflammation. Hyaluronidase activity is
significantly elevated in prostate tumor tissue compared to that in both normal prostate and benign
prostate hyperplasia (Lokeshwar, V.B. et al. (1996) Cancer Res. 56:651-657).

PH-20, a protein expressed in the mammalian testis and present on the plasma membrane of
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mouse and human spexm, has hyaluronidase activity (Lin, Y. et al. (1994) J. Cell Biol. 125:1157-63).
PH-20 enables sperm to penetrate the mammalian egg’s outer layer, which consists of about 3,000
cumulus cells embedded in an extracellular matrix rich in HA. Penetration of this layer is an essential
step in the fertilization process. PH-20 is also expressed in some tumor cells. Non-testicular
mammalian hyaluronidases include the HYAL1 hyaluronidase, expressed in human serum, and
lysosomal hyaluronidase HY AL2, expressed in many cells (Lepperdinger, G. et al. (1998) T. Biol.
Chem. 273:22466-22470). HYAL2 may have a role in producing distinct HA fragments that can
induce angiogenesis and the expression of enzymes involved in signal transduction pathways, such as
nitric oxide synthase. A lysosomal-type hyaluronidase may degrade HA in lung fibroblasts in a
cytokine-regnlated process (Sampson, P.M. et al. (1992) J. Clin. Invest. 90:1492-1503). The venom
of numerous animals including various snakes, bees, hornets, stone fish, platypus, scorpions, and
lizards contain hyaluronidase. Venom hyaluronidase is thought to act as an aid in the diffusion of
toxins.

A number of human diseases are linked to genetic or acquired deficiencies in protein
glycosylation. Carbohydrate-deficient glycoprotein syndromes (CDGSs) include a host of alterations
in glycosylation in a number of disorders and diseases. CDGSs are a group of hereditary multisystermn
disorders (Matthijs, G. et al. (1997) Nat. Genet. 16:88-92) causing severe psychomotor and mental
retardation, as well as blood coagulation abnormalities seen in thrombosis, bleeding, or stroke-like
episodes. The characteristic biochemical abnormality of CDGSs is the hypoglycosylation (N-linked)
of glycoproteins (Freeze, H. and Aebi, M. (1999) Biochim. Biophys. Acta 1455:167-78). Depending
on the type of CDGS, the carbohydrate side chains of glycoproteins are either truncated or completely
missing from the protein core. Several different types of CDGS have been classified. The most
common form, CDGS type 1A, is caused by phosphomannomutase (PMM1) deficiency (Matthijs, G.
{1998) Am. J. Hum. Genet. 62:542-50). PMM!1 functions upstream of MPG1 (see above) and
catalyzes the conversion of D-mannose-6-phosphate to D-mannose-1-phosphate, which is required for
the initial steps of protein glycosylation.

A second form of CDGS, designated CDGS type 1B, has also been described (Niehues, R. et
al. (1998) J. Clin. Invest. 101:1414-1420). Psychomotor dysfunction and mental retardation are not
present in this disease; instead, CDGS type 1B is a gastrointestinal disorder characterized by
protein-losing enteropathy, severe hypoglycemia, vomiting, diarrhea, and congenital hepatic fibrosis.
Nonetheless, some patients who are affected with CDGS type 1B suffer from thrombosis and
life-threatening bleeding. A deficiency of phosphomannose isomerase (PMI) was identified as the
most likely cause of this syndrome. Most symptoms can be controlled with dietary mannose
supplements (Niehues et al., supra; Freeze and Aebi, supra). This form of CDGS is the first inherited

disorder in human metabolism that shows a decrease in available mannose.
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Defects in glucosyltransferase function also play an important role in some human diseases.
Galactosyltransferases may be involved in autoimmune/inflammmatory disorders as many humans with
autoimmune thyroid disorders have high levels of circulating antibodies directed against the
enzymatic product of 1,3-galactosyltransferase (Etienne-Decerf, J. et al. (1987) Acta Endocrinol.
115:67-74). An aberrantly-cleaved, soluble B1,4-galactosyltransferase is secreted by a human ovarian
cancer cell line (Uejima, T. et al. (1992) Cancer Res. 52:6158-6163). p1,4-GalT-deficient transgenic
mice exhibited growth retardation in one experiment (Asano, M. et al. (1997) EMBO I.
16:1850-1857), while targeted inactivation of the mouse 1,4-GalT in another study was usually
lethal (Furukawa, K. et al. (1999) Biochim. Biophys. Acta. 1473:54-60). In a third study, the

constitutive overexpression of an al,3-gal ltransferase in tr ic mice led to the increased

secretion of proteins in the urine, low body weight, partial damage to hair growth, and early death
(Ikematsu, S. et al. (1999) Glycoconj. J. 1999 16:73-76). Galactosyltransferases have also been
implicated in the regulation of cellular growth, development, and differentiation and may play an
important role in embryogenesis as well as tumor development. Secreted galactosyltransferases,
derived in some cases from proteolytic cleavage of membrane-bound forms, may trigger cell surface
receptors by binding their bound carbohydrates or may modify carbohydrates on cell surface
molecules in a regulated fashion. Extracellular carbohydrate mojeties are developmentally regulated
and are likely involved in the regulation of cell migration (Shur, B. et al. (1984) Mol. Cell. Biochem.
61:143-158; Paulson, I. and Colley, K. (1989) J. Biol. Chem. 264:17615-17618). The expression of
B1,6-GlcNAc-bearing N-linked glycoproteins has been used as a marker of tumor progression in
buman breast and colon cancer, and astrocytes from human glioma specimens were found to contain
increased levels of these type of glycoproteins compared to astrocytes from normal individuals
(Yamamoto, H. et al. (2000) Cancer Res. 2000 60:134-142). These observations suggest that the
dysfunction of another isoform of a glucosyltransferase, a f1,6-GlcNACT, may also play a role in
tumor formation or invasivity.

Sialyltransferases have also been implicated in human disease. Elevated levels of 2,6-
sialyltransferase (but not 2,3-sialyltransferase) are detected in human choriocarcinoma tissues,
apparently the result of upregulation at the transcriptional level (Fukushima, K. (1998) Cancer Res.
58:4301-4306). Transient transfection of 2,6-sialyltransferase into human, tumorigenic, glioma cell
line, reduces the invasivity of the cells (Yamamoto, H. (1997) J. Neurochem. 68:2566-2576).
Chronic alcohol (ethanol) consumption causes a decrease in Gal-p1,4-GlcNAc-02,6-sialyltransferase
(02,6-ST) activity in the livers of rats who obtained at Jeast one-third of their calories from alcohol
for a period of one month or longer. Liver 02,6-ST activity returned to normal after a week of
abstinence from alcohol consumption. Based on the results of nuclear run-on assays and mRNA

stability assays, the reduction in ¢2,6-ST activity was the result of a 50% decrease in the half-life of

11
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%2,6-ST mRNA (Rao, M. (1999) Meatabolism 48:797-803). A significant decrease in the plasma 02,6~
sialyltransferase activity was also observed in a group of individuals suffering from clinical
depression. This particular form of depression was attributed to a change in glucocorticoid receptor
(GR) functionality. These findings suggested that «2,6-ST enzyme or activity levels may be a
contributing factor in clinical depression or at least a useful biochemical marker of cortisol receptor
dysfunction (Maguire, T. et al. (1997) Biological Psychiatry 41:1131-1136).

Additional human diseases that involve defects in glycosylation, and the enzyme deficiencies
that cause them, include (i) aspartylglycosaminuria, an aspartylglycosaminidase deficiency that
causes mental retardation, (if) GM, and GM, gangliosidosis, B-galactosidase and
B-N-acetylhexosaminidase deficiencies, respectively, that cause glycolipid storage diseases, (iii)
a-mannosidosis and B-mannosidosis, caused by a deficiency of a-mannosidase or f-mannosidase,
respectively, that cause neurological dysfunction, and (iv) sialidosis, caused by a neuraminidase
deficiency, characterized by hepatosplenomegaly as well as impaired neural development.
Expression Profiling

Array technology can provide a simple way to explore the expression of a single polymorphic
gene or the expression profile of a large number of related or unrelated genes. When the expression
of a single gene is examined, arrays are employed to detect the expression of a specific gene or its
variants. When an expression profile is examined, arrays provide a platform for examining which
genes are tissue specific, carrying out housekeeping functions, parts of a signaling cascade, or
specifically related to a particular genetic predisposition, condition, disease, or disorder.

The potential application of gene expression profiling is particularly relevant to improving
diagnosis, prognosis, and treatment of disease. For example, both the levels and sequences expressed
in tissues from subjects with colon cancer may be compared with the levels and sequences expressed
in normal tissue.

Colon cancer is causally related to both genes and the environment. Several molecular
pathways have been linked to the development of colon cancer, and the expression of key genes in
any of these pathways may be lost by inherited or acquired mutation or by hypermethylation. There
is a particular need to identify genes for which changes in expression may provide an early indicator
of colon cancer or a predisposition for the development of colon cancer.

For example, it is well known that abnormal patterns of DNA methylation occur consistently
in human tumors and iliclude, simultaneously, widespread genomic hypomethylation and localized
areas of increased methylation. In colon cancer in particular, it has been found that these changes
accur early in tumor progression such as in premalignant polyps that precede colon cancer. Indeed,
DNA methyltransferase, the enzyme that performs DNA methylation, is significantly increased in
histologically normal mucosa from patients with colon cancer or the benign polyps that precede

JP 2005-501526 A 2005.1.20
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cancer, and this increase continues during the progression of colonic neoplasms (Wafik, S. et al.
(1991) Proc. Natl. Acad. Sci. USA 88:3470-3474). Increased DNA methylation occurs in G+C rich
areas of genomic DNA termed “CpG islands” that are important for maintenance of an “open”
transcriptional conformation around genes, and hypermethylation of these regions results in a
*“closed” conformation that silences gene transcription. It has been suggested that the silencing or
downregulation of differentiation genes by such abnormal methylation of CpG islands may prevent
differentiation in immortalized cells (Antequera, F. et al. (1990) Cell 62:503-514).

Familial Adenomatous Polyposis (FAP) is a rare autosomal dominant syndrome that precedes
colon cancer and is caused by an inherited mutation in the adenomatous polyposis coli (APC) gene.
FAP is characterized by the early development of multiple colorectal adenomas that progress to
cancer at a mean age of 44 years. The APC gene is a part of the APC-B-catenin-Tcf (T-cell factor)
pathway. Impairment of this pathway results in the loss of orderly replication, adhesion, and
migration of colonic epithelial cells that resuits in the growth of polyps. A series of other genetic
changes follow activation of the APC-f-catenin-Tcf pathway and accompanies the transition from
normal colonic mucosa to metastatic carcinoma. These changes include mutation of the K-ras proto-
oncogene, changes in methylation patterns, and mutation or loss of the tumor suppressor genes p53
and Smad4/ DPC4. While the inheritance of a mutated APC gene is a rare event, the loss or mutation
of APC and the consequent effects on the APC-B-catenin-Tef pathway is believed to be central to the
majority of colon cancers in the general population.

Hereditary nonpolyposis colorectal cancer (HNPCC) is another inherited antosomal dominant
syndrome with a less well defined phenotype than FAP. HNPCC, which accounts for about 2% of
colorectal cancer cases, is distinguished by the tendency to early onset of cancer and the development
of other cancers, particularly those involving the endometrium, urinary tract, stomach and biliary
system. HNPCC results from the mutation of one or more genes in the DNA mismatch-repair (MMR)
pathway. Mutations in two human MMR genes, MSH?2 and MLH], are found in a large majority of
HNPCC families identified to date. The DNA MMR pathway identifies and repairs errors that result
from the activity of DNA. polymerase during replication. Furthermore, loss of MMR activity
contributes to cancer progression throngh accumulation of other gene mutations and deletions, such
as Joss of the BAX gene which controls apoptosis, and the TGF-f receptor II gene which controls cell
growth. Because of the potential for irreparable damage to DNA in an individual with a DNA MMR
defect, progression to carcinoma is more rapid than usual.

Although ulcerative colitis is a minor contributor to colon cancer, affected individuals have
about a 20-fold increase in risk for developing cancer. Progression is characterized by loss of the p53
gene which may occur early, appearing even in histologically normal tissue. The progression of the

disease from ulcerative colitis to dysplasia/carcinoma without an intermediate polyp state suggests a
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high degree of mutagenic activity resulting from the exposure of proliferating cells in the colonic
mucosa to the colonic contents.

Almost all colon cancers arise from cells in which the estrogen receptor (ER) gene has been
silenced. The silencing of ER gene transcription is age related and linked to hypermethylation of the
ER gene (Issa, I.P. et al. (1994) Nat. Genet. 7:536-540). Introduction of an exogenous ER gene into
cultured colon carcinoma cells results in marked growth suppression. The connection between loss of
the ER protein in colonic epithelial cells and the consequent development of cancer has not been
established.

Clearly there are a number of genetic alterations associated with colon cancer and with the
development and progression of the disease, particularly the downregulation or deletion of genes, that
potentially provide early indicators of cancer development, and which may also be used to monitor
disease progression or provide possible therapeutic targets. The specific genes affected in a given
case of colon cancer depend on the molecular progression of the disease. Identification of additional
genes associated with colon cancer and the precancerous state would provide more reliable diagnostic
patterns associated with the development and progression of the disease.

The discovery of new carbohydrate-associated proteins, and the polynucleotides encoding
them, satisfies a need in the art by providing new compositions which are useful in the diagnosis,
prevention, and treatment of carbohydrate metabolism, cell proliferative, autoinmume/inflammatory,
reproductive, genetic, transport, and neurological disorders and cancer, and in the assessment of the
effects of exogenous compounds on the expression of nucleic acid and amino acid sequences of

carbohydrate-associated proteins.

SUMMARY OF THE INVENTION

The invention features purified polypeptides, carbohydrate-associated proteins, referred to
collectively as “CHOP” and individually as ‘*“CHOP-1,” “CHOP-2,” “CHOP-3,” “CHOP-4,” “CHOP-
5,7 “CHOP-6,” “CHOP-7,” “CHOP-8,” “CHOP-9,” and “CHOP-10.” In one aspect, the invention
provides an isolated polypeptide selected from the group consisting of a) a polypeptide comprising an
amino acid sequence selected from the group consisting of SEQ ID NO:1-10, b) a polypeptide
comprising a naturally occurring amino acid sequence at least 90% identical to an amino acid
sequence selected from the group consisting of SEQ ID NO:1-10, c) a biologically active fragment of
a polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-10,
and d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-10. In one alternative, the invention provides an isolated
polypeptide comprising the amino acid sequence of SEQ ID NO:1-10.

The invention further provides an isolated polynucleotide encoding a polypeptide selected
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from the group consisting of a) a polypeptide comprising an amino acid sequence selected from the
group consisting of SEQ ID NO:1-10, b) a polypeptide comprising a naturally occurring amino acid
sequence at least 90% identical to an amino acid sequence selected from the group consisting of SEQ
ID NO:1-10, ¢) a biologically active fragment of a polypeptide having an amino acid sequence
selected from the group consisting of SEQ ID NO:1-10, and d) an immunogenic fragment of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-10.
In one alternative, the polynucleotide encodes a polypeptide selected from the group consisting of
SEQ ID NO:1-10. In another alternative, the polynucleotide is selected from the group consisting of
SEQ ID NO:11-20.

Additionally, the invention provides a recombinant polynucleotide comprising a promoter
sequence operably linked to a polynucleotide encoding a polypeptide selected from the group
consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-10, b) a polypeptide comprising a naturally occurring amino acid sequence at Jeast
90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-10,¢) a
biologically active fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-10, and d) an immunogenic fragment of a polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:1-10. In one alternative, the
invention provides a cell transformed with the recombinant polynucleotide. In another alternative, the
invention provides a transgenic organism comprising the recombinant polynucleotide.

The invention also provides a method for producing a polypeptide selected from the group
consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-10, b) a polypeptide comprising a naturally occurring amino acid sequence at least
90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-10, ¢) a
biologically active fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-10, and d) an immunogenic fragment of a polypeptide having an e;mino
acid sequence selected from the group consisting of SEQ ID NO:1-10. The method comprises a)
culturing a cell under conditions suitable for expression of the polypeptide, wherein said cell is
transformed with a recombinant polynucleotide comprising a promoter sequence operably linked to a
polynucleotide encoding the polypeptide, and b) recovering the polypeptide so expressed.

Additionally, the invention provides an isolated antibody which specifically binds to a
polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NO:1-10, b} a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-10, ¢) a biologically active fragment of a polypeptide

having an amino acid sequence selected from the group consisting of SEQ ID NO:1-10, and d) an
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immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-10.

The invention further provides an isolated polynucleotide selected from the group consisting
of a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting of
SEQ ID NO:11-20, b) a polynucleotide comprising a naturally occurring polynucleotide sequence at
least 90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID
NO:11-20, ¢) a polynucleotide complementary to the polynucleotide of a), d) a polynucleotide
complementary to the polynucleotide of b), and ) an RNA equivalent of a)-d). In one alternative, the
polynucleotide comprises at least 60 contiguous nucleotides.

Additionally, the invention provides a method for d ing a target poly otide in a

sample, said target polynucleotide having a sequence of a polynucleotide selected from the group
consisting of a) a polynucleotide comprising a polynucleotide sequence selected from the group
consisting of SEQ ID NO:11-20, b) a polynucleotide comprising a naturally occurring polynucleotide
sequence at least 90% identical to a polynucleotide sequence selected from the group consisting of
SEQ ID NO:11-20, ¢) a polynucleotide complementary to the polynucleotide of a), d) a
polynucleotide complementary to the polynucleotide of b), and ) an RNA equivalenl of a)-d). The
method comprises a) hybridizing the sample with a probe comprising at least 20 contiguous
nucleotides comprising a sequence complementary to said target polynucleotide in the sample, and
which probe specifically hybridizes to said target polynucleotide, under conditions whereby a
hybridization complex is formed between said probe and said target polynucleotide or fragments
thereof, and b) detecting the presence or absence of said hybridization complex, and optionally, if
present, the amount thereof. In one alternative, the probe comprises at least G0 contiguous
nucleotides.

The invention further provides a methed for detecting a target polynucleotide in a sample,
said target polynucleotide having a sequence of a polynucleotide selected from the group consisting
of a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting of
SEQ ID NO:11-20, b) a polynucleotide comprising a naturally occurring polynucleotide sequence at
Jeast 90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID
NO:11-20, ¢) a polynucleotide complementary to the polynucleotide of a), d) a polynucleotide
complementary to the polynucleotide of b), and e) an RNA equivalent of a)-d). The method
comprises a) amplifying said target polynucleotide or fragment thereof using polymerase chain
reaction amplification, and b detecting the presence or absence of said amplified target
polynucleotide or fragment thereof, and, optionally, if present, the amount thereof.

The invention further provides a composition comprising an effective amount of a

polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid
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sequence selected from the group consisting of SEQ ID NO:1-10, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-10, c) a biologically active fragment of a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-10, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-10, and a pharmaceutically acceptable excipieﬁt. In one embodiment, the
composition comprises an amino acid sequence selected from the group consisting of SEQ ID NO:1-
10. The invention additionally provides a method of treating a disease or condition associated with
decreased expression of functional CHOP, comprising administering to a patient in need of such
treatment the composition. .

The invention also provides a method for screening a compound for effectiveness as an
agonist of 2 polypeptide selected from the group consisting of a) a polypeptide comprising an amino
acid sequence selected from the group consisting of SEQ ID NO:1-10, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-10, c) a biologically active fragment of a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-10, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-10. The method comprises a) exposing a sample comprising the
polypeptide to a compound, and b} detecting agonist activity in the sample. In one alternative, the
invention provides a composition comprising an agonist compound identified by the method and a
pharmaceutically acceptable excipient. In another alternative, the invention provides a method of
treating a disease or condition associated with decreased expression of functional CHOP, comprising
administering to a patient in need of such treatment the composition.

Additionally, the invention provides a method for screening a compound for effectiveness as
an antagonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an
amino acid sequence selected from the group consisting of SEQ ID NO:1-10, b) a polypeptide
comprising a naturally occurring amino acid sequence at least 90% identical to an amino acid
sequence selected from the group consisting of SEQ ID NO:1-10, ¢) a biologically active fragment of
a polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-10,
and d) an immunogenic fragment of a pulypep;ide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-10. The method comprises a) exposing a sample comprising the
polypeptide to a compound, aud b) detecting antagonist activity in the sample. In one alternative, the
invention provides a composition comprising an antagonist compound identified by the method and a
pharmaceutically acceptable excipient. In another alternative, the invention provides a method of

treating a disease or condition associated with overexpression of functional CHOP, comprising
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administering to a patient in need of such treatment the composition.

The invention further provides a method of screening for a compound that specifically binds
to a polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NO:1-10, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-10, c) a biologically active fragment of a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-10, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-10. The method comprises a) combining the polypeptide with at least
one test compound under suitable conditions, and b) detecting binding of the polypeptide to the test
compound, thereby identifying a compound that specifically binds to the polypeptide.

The invention further provides a method of screening for a compound that modulates the
actjvity of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino
acid sequence selected from the group consisting of SEQ ID NO:1-10, b) a polypeptide comprising a
naturally occutring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-10, c) a biologically active fragment of a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-10, and d) an

" immunogenic fragment of a polypeptide having an amino acid sequence selected from the group

consisting of SEQ ID NO:1-10. The method comprises a) combining the polypeptide with at least
one test compound under conditions permissive for the activity of the polypeptide, b) assessing the
activity of the polypeptide in the presence of the test compound, and ¢) comparing the activity of the
polypeptide in the presence of the test compound with the activity of the polypeptide in the absence
of the test compound, wherein a change in the activity of the polypeptide in the presence of the test
compound is indicative of a compound that modulates the activity of the polypeptide,

The invention further provides a method for screening a compound for effectiveness in
altering expression of a target polynucleotide, wherein said target polynucleotide comprises a
polynucleotide sequence selected from the group consisting of SEQ ID NO:11-20, the method
comprising a) exposing a sample comprising the target polynucleotide to a compound, b) detecting
altered expression of the target polynucleotide, and ¢) comparing the expression of the target
polynucleotide in the presence of varying amounts of the compound and in the absence of the
compound.

The invention further provides a method for assessing toxicity of a test compound, said
method comprising a) treating a biological sample containing nucleic acids with the test compound;
b) hybridizing the nucleic acids of the treated biological sample with a probe comprising at least 20

contignous nucleotides of a polynucleotide selected from the group consisting of i) a polynucleotide
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comprising a polynucleotide sequence selected from the group consisting of SEQ ID NO:11-20, ii) a
polynucleotide comprising a naturally occurring polynucleotide sequence at least 90% identical to a

polynucleotide sequence selected from the group consisting of SEQ ID NO:11-20, iii) a

polynucleotide having a seq complementary to i), iv) a polynucleotide complementary to the
polynucleotide of i), and v) an RNA equivalent of i)-iv). Hybridization occurs under conditions -
whereby a specific hybridization complex is formed between said probe and a target polynucleotide
in the biological sample, said target polynucleotide selected from the group consisting of i) a
polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ ID
NO:11-20, ii) a polynucleotide comprising a naturally occurring polynucleotide sequence at least
90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:11-20,
iii) a polynuclectide complementary to the polynucleotide of i), iv) a polynucleotide complementary
to the polynucleotide of ii), and v) an RNA equivalent of )-iv). Alternatively, the target
polynucleotide comprises a fragment of a polynucleotide sequence selected from the group consisting
of i)-v) above; ¢) quantifying the amount of hybridization complex; and d) comparing the amount of
hybridization complex in the treated biological sample with the amount of hybridization complex in
an untreated biological sample, wherein a difference in the amount of hybridization complex in the

treated biological sample is indicative of toxicity of the test compound.

BRIEF DESCRIPTION OF THE TABLES

Table 1 summarizes the nomenclature for the full length polynucleotide and polypeptide
sequences of the present invention.

Table 2 shows the GenBank identification number and annotation of the nearest GenBank
homolog, and the PROTEOME database identification numbers and annotations of PROTEOME
database homologs, for polypeptides of the invention. The probability scores for the maiches
between each polypeptide and its homolog(s) are also shown.

Table 3 shows structural features of polypeptide sequences of the invention, including
predicted motifs and domains, along with the methods, algorithms, and searchable databases used for
analysis of the polypeptides.

Table 4 lists the SEQ ID NO, Incyte ID, and length of the assembled polynucleotide
sequences of the invention, along with selected fragments of the polynucleotide sequences.

Table 5 shows the representative cDNA library for polynucleotides of the invention.

Table 6 provides an appendix which describes the tissues and vectors used for construction of
the cDNA libraries shown in Table 5.

Table 7 shows the tools, programs, and algorithms used to analyze the polynucleotides and
polypeptides of the invention, along with applicable descriptions, references, and threshold

19



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

25

35

(150)

WO 02/097060 PCT/US02/18354

parameters.

DESCRIPTION OF THE INVENTION

Before the present proteins, nucleotide sequences, and methods are described, it is understood
that this invention is not limited to the particular machines, materials and methods described, as these
may vary. Itis also to be understood that the terminology used herein is for the purpose of describing
particular embodiments only, and is not intended to limit the scope of the present invention which
will be limited only by the appended claims.

It must be noted that as used herein and in the appended clajms, the singular forms “a,” “an,”
and “the” include plural reference unless the context clearly dictates otherwise. Thus, for example, a
reference to “a host cell” includes a plurality of such host cells, and a reference to “an antibody™ is a
reference to one or more antibodies and equivalents thereof known to those skilled in the art, and so
forth.

Unless defined otherwise, all technical and scientific terms used herein have the same
meanings as commonly understood by one of ordinary skill in the art to which this invention belongs.
Although any machines, materials, and methods similar or equivalent to those described herein can be
used to practice or test the present invention, the preferred machines, materials and methods are now
described. All publications mentioned herein are cited for the purpose of describing and disclosing
the cell lines, protocols, reagents and vectors which are reported in the publications and which might
be used in connection with the invention. Nothing herein is to be construed as an admission that the
invention is not entitled to antedate such disclosure by virtue of prior invention.

DEFINITIONS

“CHOP” refers to the amino acid sequences of substantially purified CHOP obtained from
any species, particularly a mammalian species, including bovine, ovine, porcine, murine, equine, and
human, and from any source, whether natural, synthetic, semi-synthetic, or recombinant.

The term “agonist” refers to a molecule which intensifies or mimics the biological activity of
CHOP. Agonists may include proteins, nucleic acids, carbohydrates, small molecules, or any other
compound or composition which modulates the activity of CHOP either by directly interacting with
CHOP or by acting on components of the biclogical pathway in which CHOP participates.

An “allelic variant” is an alternative form of the gene encoding CHOP. Allelic variants may
result from at Jeast one mutation in the nucleic acid sequence and may result in altered mRNAs or in
polypeptides whose structure or function may or may not be altered. A gene may have none, one, or
many allelic variants of its naturally occurring form. Common mutational changes which give rise to
allelic variants are generally ascribed to natural deletions, additions, or substitutions of nucleotides.

Each of these types of changes may occur alone, or in combination with the others, one or more times
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in a given sequence.

“Altered” nucleic acid sequences encoding CHOP include those sequences with deletions,
insertions, or substitutions of different nucleotides, resulting in a polypeptide the same as CHOP or a
polypeptide with at least one functional characteristic of CHOP. Included within this definition are
polymorphisms which may or may not be readily detectable using a particular oligonucleotide probe
of the polynucleotide encoding CHOP, and improper or unexpected hybridization to allelic variants,
with a locus other than the normal chromosomal locus for the polynucleotide sequence encoding
CHOP. The encoded protein may also be “altered,” and may contain deletions, insertions, or
substitutions of amino acid residues which produce a silent change and result in a functionally
equivalent CHOP. Deliberate amino acid substitutions may be made on the basis of similarity in
polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic nature of the
residues, as long as the biological or immunological activity of CHOP is retained. For example,
negatively charged amino acids may include aspartic acid and glutamic acid, and positively charged
amino acids may include lysine and arginine. Amino acids with uncharged polar side chains having
similar hydrophilicity values may include: asparagine and glutamine; and serine and threonine.
Amino acids with uncharged side chains having similar hydrophilicity values may include: leucine,
isoleucine, and valine; glycine and alanine; and phenylalanine and tyrosine.

The terms “amino acid” and “amino acid sequence” refer to an oligopeptide, peptide,
polypeptide, or protein sequence, or a fragment of any of these, and to naturally occurring or synthetic
molecules. Where “amino acid sequence” is recited to refer to a sequence of a naturally occurring
protein molecule, “amino acid sequence” and like terms are not meant to limit the amino acid
sequence to the complete native amino acid sequence associated with the recited protein molecule.

“Amplification” relates to the production of additional copies of a nucleic acid sequence.
Amplification is generally carried out using polymerase chain reaction (PCR) technologies well
known in the art,

The term “antagonist” refers to a molecule which inhibits or attenuates the biological activity
of CHOP. Antagonists may include proteins such as antibodies, nucleic acids, carbohydrates, small
molecules, or any other compound or composition which modulates the activity of CHOP either by
directly interacting with CHOP or by acting on components of the biological pathway in which CHOP
participates.

The term “antibody” refers to intact immunoglobulin molecules as well as to fragments
thereof, such as Fab, F(ab”),, and Fv fragments, which are capable of binding an epitopic determinant.
Antibodies that bind CHOP polypeptides can be prepared using intact polypeptides or using
fragments containing small peptides of interest as the immunizing antigen. The polypeptide or

oligopeptide used to immunize an animal (e.g., 2 mouse, a rat, or a rabbit) can be derived from the
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translation of RNA, or synthesized chemically, and can be conjugated to a carrier protein if desired.
Commonly used carriers that are chemically coupled to peptides include bovine serum albumin,
thyroglobulin, and keyhole limpet hemocyanin (KLH). The coupled peptide is then used to immunize
the animal.

The term “antigenic determinant” refers to that region of a molecule (i.e., an epitope) that
makes contact with a particular antibody. When a protein or a fragment of a protein is used to
immunize a host animal, numerous regions of the protein may induce the production of antibodies
which bind specifically to antigenic determinants (particular regions or three-dimensional structures
on the protein). An antigenic determinant may compete with the intact antigen (i.., the immunogen
used to elicit the immune response) for binding to an antibody.

The term “aptamer” refers to a nucleic acid or cligonucleotide molecule that binds to a
specific molecular target. Aptamers are derived from an in vitro evolutionary process (e.g., SELEX.
(Systematic Evolution of Ligands by EXponential Enrichment), described in U.S. Patent No.
5,270,163), which selects for target-specific aptamer sequences from large combinatorial libraries.
Aptamer compositions may be double-stranded or single-stranded, and may include
deoxyribonucleotides, ribonucleotides, nucleotide derivatives, or other nucleotide-like molecules.

The nucleotide components of an aptamer may have modified sugar groups (e.g., the 2-OH group of 2
ribonucleotide may be replaced by 2-F or 2-NH,), which may improve a desired property, e.g.,
resistance to nucleases or longer lifetime in blood. Aptamers may be conjugated to other molecules,
e.g., a high molecular weight carrier to slow clearance of the aptamer from the circulatory system.
Aptamers may be specifically cross-linked to their cognaie ligands, e.g., by photo-activation of a
cross-linker (Brody, E.N. and Gold, L. (2000) J. Biotechnol. 74:5-13).

The term. “intramer” refers to an aptamer which is expressed in vivo. For example, a vaccinia
viras-based RNA expression system has been used to express specific RNA aptamers at high levels in
the cytoplasm of laukocylés (Blind, M. et al. (1999) Proc. Natl. Acad. Sci. USA 96:3606-3610).

The term “spjegelmer” refers to an aptamer which includes L-DNA, L-RNA, or other left-
handed nucleotide derivatives or nucleotide-like molecules. Aptamers containing left-handed
nucleotides are resistant to degradation by naturally occurring enzymes, which normally act on
substrates containing right-handed nucleotides.

The term “antisense” refers to any composition capable of base-pairing with the “sense”
(coding) strand of a specific nucleic acid sequence. Antisense compositions may include DNA;
RNA; peptide nucleic acid (PNA); oligonucleotides having modified backbone linkages such as
phosphorothioates, methylphosphonates, or benzylphosphonates; oligonucleotides having modified
sugar groups such as 2'-methoxyethyl sugars or 2'-methoxyethoxy sugars; or oligonucleotides having

modified bases such as 5-methyl cytosine, 2'-deoxyuracil, or 7-deaza-2-decxyguanosine. Antisense
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molecules may be produced by any method including chemical synthesis or transcription. Once
introduced into a cell, the complementary antisense molecule base-pairs with a naturally occurring
nucleic acid sequence produced by the cell to form duplexes which block either transcription or
translation. The designation “negative” or “minus™ can refer to the antisense strand, and the
designation “positive” or “plus™ can refer to the sense strand of a reference DNA. molecule.

The term “biologically active” refers to a protein having structural, regulatory, or biochemical
functions of a naturally occurring molecule. Likewise, “immunologically active™ or “immunogenic™
refers to the capability of the natural, recombinant, or synthetic CHOP, or of any oligopeptide thereof,
to induce a specific immune response in appropriate animals or cells and to bind with specific
antibodies.

“Complementary” describes the relationship between two single-stranded nucleic acid
sequences that anneal by base-pairing. For example, 5'-AGT-3' pairs with its complement,
3-TCA-5"

A “composition comprising a given polynucleotide sequence” and a “composition comprising
a given amino acid sequence” refer broadly to any composition containing the given polynucleotide
or amino acid sequence. The composition may comprise a dry formulation or an aqueous solution.
Compositions comprising polynucleotide sequences encoding CHOP or fragments of CHOP may be
employed as hybridization probes. The probes may be stored in freeze-dried form and may be
associated with a stabilizing agent such as a carbohydrate. In hybridizations, the probe may be
deployed in an aqueous solution containing salts (e.g., NaCl), detergents (e.g., sodium dodecyl
sulfate; SDS), and other components (e.g., Denhardt's solution, dry milk, salmon sperm DNA, etc.).

“Consensus sequence” refers to a nucleic acid sequence which has been subjected to repeated
DNA sequence analysis to resolve uncalled bases, extended using the XIL-PCR kit (Applied
Biosystems, Foster City CA) in the 5' and/or the 3' direction, and resequenced, or which has been
assembled from one or more overlapping ¢cDNA, EST, or genomic DNA fragments using a computer
program for fragment assembly, such as the GELVIEW fragment assembly system (GCG, Madison
‘WI) or Phrap (University of Washington, Seattle WA). Some sequences have been both extended and
assembled to produce the consensus sequence.

“Conservative amino acid substitutions” are those substitutions that are predicted to least’
interfere with the properties of the original protein, i.e., the structure and especially the function of
the protein is conserved and not significantly changed by such substitutions. The table below shows
amino acids which may be substituted for an original amino acid in a protein and which are regarded

as conservative amino acid substitutions.

Original Resid Conservative Substitution
Ala Gly, Ser
Arg His, Lys
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Asn Asp, Gln, His
Asp Asn, Glu
Cys Ala, Ser
Gln Asn, Glu, His
Glu Asp, Gin, His
Gly Ala
His Asn, Arg, Gln, Glu
Ile Leu, Val
Leu Ile, Val
Lys Arg, GIn, Glu
Met Leu, Ile
Phe His, Met, Leu, Trp, Tyr
Ser Cys, Thr
Thr Ser, Val
Tip Phe, Tyr
Tyr His, Phe, Trp
Val le, Leu, Thr

Conservative amino acid substitutions generally maintain (a) the structure of the polypeptide
‘backbone in the area of the substitution, for example, as a beta sheet or alpha helical conformation,
(b) the charge or hydrophobicity of the molecule at the site of the substitution, and/or (c) the bulk of
the side chain.

A “deletion” refers to a change in the amino acid or nucleotide sequence that results in the
absence of one or more amino acid residues or nucleotides.

The term “derivative” refers to a chemically modified polynucleotide or polypeptide.
Chemical modifications of a polynucleotide can include, for example, replacement of hydrogen by an
alkyl, acyl, hydroxyl, or amino group. A derivative polynucleotide encodes a polypeptide which
retains at least one biological or immunological function of the natural molecule. A derivative
polypeptide is one modified by glycosylation, pegylation, or any similar process that retains at least
one biological or immunological function of the polypeptide from which it was derived.

A “detectable label” refers to a reporter molecule or enzyme that is capable of generating a
measurable signal and is covalently or noncovalently joined to a polynucleotide or polypeptide.

“Differential expression” refers to increased or upregulated; or decreased, downregulated, or
absent gene or protein expression, determined by comparing at least two different samples. Such
comparisons may be carried out between, for example, a treated and an untreated sample, or a
diseased and a normal sample.

“Exon shuffling” refers to the recombination of different coding regions (exons). Since an
exon may represent a structural or functional domain of the encoded protein, new proteins may be
assembled through the novel reassortment of stable substructures, thus allowing acceleration of the
evolution of new protein functions.

A “fragment” is a unique portion of CHOP or the polynuclectide encoding CHOP which is
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identical in sequence to but shorter in length than the parent sequence. A fragment may comprise up
to the entire length of the defined sequence, minus one nucleotide/amino acid residue. For example, a
fragment may comprise from 5 to 1000 contiguous nucleotides or amino acid residues. A fragment
used as a probe, primer, antigen, therapeutic molecule, or for other purposes, may be at least 5, 10,
15, 16, 20, 25, 30, 40, 50, 60, 75, 100, 150, 250 or at least 500 contiguous nucleotides or amino acid
residues in length. Fragments may be preferentially selected from certain regions of 2 molecule. For
example, a polypeptide fragment may comprise a certain length of contiguous amino acids selected
from the first 250 or 500 amino acids (or first 25% or 50%}) of a polypeptide as shown in a certain
defined sequence. Clearly these lengths are exemplary, and any length that is supported by the
specification, including the Sequence Listing, tables, and figures, may be encompassed by the present
embodinents.

A fragment of SEQ ID NO:11-20 comprises a region of unique polynucleotide sequence that
specifically identifies SEQ ID NO:11-20, for example, as distinct from any other sequence in the
genome from which the fragment was obtained. A fragment of SEQ ID NO:11-20 is useful, for
example, in hybridization and amplification technologies and in analogous methods that distinguish
SEQ ID NO:11-20 from related polynucleotide sequences. The precise length of a fragment of SEQ
1D NO:11-20 and the region of SEQ ID NO:11-20 to which the fragment corresponds are routinely
determinable by one of ordinary skill in the art based on the intended purpose for the fragment.

A fragment of SEQ D NO:1-10 is encoded by a fragment of SEQ ID NO:11-20. A fragment
of SEQ ID NO:1-10 comprises a region of unique amino acid sequence that specifically identifies
SEQID NO:1-10. For example, a fragment of SEQ ID NO:1-10 is useful as an immunogenic peptide
for the development of antibodies that specifically recognize SEQ ID NO:1-10. The precise length of
a fragment of SEQ ID NO:1-10 and the region of SEQ ID NO:1-10 to which the fragment
corresponds are routinely determinable by one of ordinary skill in the art based on the intended
purpose for the fragment.

A “full length” polynucleotide sequence is one containing at least a tr initiation

codon (e.g., methionine) followed by an open reading frame and a translation termination codon. A
“full length” polynucleotide sequence encodes a “full Iength” polypeptide sequence.

“Homology” refers to sequence similarity or, interchangeably, sequence identity, between
two or more polynucleotide sequences or two or more polypeptide sequences.

The terms “percent identity” and “% identity,” as applied to polynucleotide sequences, refer
to the percentage of residue matches between at least two polynucleotide sequences aligned using a
standardized algorithm. Such an algorithm may insert, in a standardized and reproducible way, gaps
in the sequences being compared in order to optimize alignment between two sequences, and

therefore achieve a more meaningful comparison of the two sequences.
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Percent identity between polynucleotide sequences may be determined using the default
parameters of the CLUSTAL V algorithm as incorporated into the MEGALIGN version 3.12e
sequence alignment program. This program is part of the LASERGENE software package, a suite of
molecular biological analysis programs (DNASTAR, Madison WI). CLUSTAL V is described in
Higgins and Sharp, 1989 (CABIOS 5:151-153) and in Higgins et al., 1992 (CABIOS 8:189-191). For
pairwise alignments of polynucleotide sequences, the default parameters are set as follows: Ktuple=2,
gap penalty=>5, window=4, and “diagonals saved”=4. The “weighted” residue weight table is selected
as the default. Percent identity is reported by CLUSTAL V as the “percent similarity” between
aligned polynucleotide sequences.

Alternatively, a suite of commonly used and freely available sequence comparison algorithms
is provided by the National Center for Biotechnology Information (NCBY) Basic Local Alignment
Search Tool (BLAST) (Altschul, S.F. et al. (1990) J. Mol. Biol. 215:403-410), which is available
from several sources, including the NCBI, Bethesda, MD, and on the Internet at
http://www.ncbinlm.nih.gov/BLAST/. The BLAST software suvite includes various sequence
analysis programs including “blastn,” that is used to align a known polynucieotide sequence with
other polynucleotide sequences from a variety of databases. Also available is a tool called “BLAST 2
Sequences” that is used for direct pairwise comparison of two nucleotide sequences. “BLAST 2
Sequences™ can be accessed and used interactively at http://www.ncbinlm.nih.gov/gorf/bl2.html.

The “BLAST 2 Sequences” tool can be used for both blastn and blastp (discussed below). BLAST
programs are commouly used with gap and other parameters set to default settings. For example, to
compare two nucleotide sequences, one may use blastn with the “BLAST 2 Sequences” tool Version
2.0.12 (April-21-2000) set at default parameters. Such default parameters may be, for example:

Matrix: BLOSUMG62

Reward for match: 1

Penalty for mismatch: -2

Open Gap: 5 and Extension Gap: 2 penalties

Gap x drop-off: 50

Expect: 10

Word Size: 11

Filter: on

Percent identity may be measured over the length of an entire defined sequence, for example,
as defined by a particular SEQ ID number, or may be measured over a shorter length, for example,
over the fength of a fragment taken from a larger, defined sequence, for instance, a fragment of at
Jeast 20, at least 30, at least 40, at least 50, at least 70, at least 100, or at least 200 contiguous
nucleotides. Such lengths are exemplary only, and it is understood that any fragment length
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supported by the sequences shown herein, in the tables, figures, or Sequence Listing, may be used to
describe a length over which percentage identity may be measured.

Nucleic acid sequences that do not show a high degree of identity may nevertheless encode
similar amino acid sequences due to the degeneracy of the genetic code. It is understood that changes
in a nucleic acid sequence can be made using this degeneracy to produce multiple nucleic acid
sequences that all encode substantially the same protein,

The phrases “percent identity” and *“% identity,” as applied to polypeptide sequences, refer to
the percentage of residue matches between at least two polypeptide sequences aligned using a '
standardized algorithm. Methods of polypeptide sequence alignment are well-known. Some
alignment methods take into account conservative amino acid substitutions. Such conservative
substitutions, explained in more detail above, generally preserve the charge and_hydrophobicity at the
site of substitution, thus preserving the structure (and therefore function) of the polypeptide.

Percent identity between polypeptide sequences may be determined using the default
parameters of the CLUSTAL V algorithm as incorporated into the MEGALIGN version 3. lie
sequence alignment program (described and referenced above). For pairwise alignments of
polypeptide sequences using CLUSTAL V, the default parameters are set as follows: Ktuple=1, gap
penalty=3, window=>5, and “diagonals saved”=5. The PAM250 matrix is selected as the default
residue weight table. As with polynucleotide alignments, the percent identity is reported by
CLUSTAL V as the “percent similarity” between aligned polypeptide sequence pairs.

Alternatively the NCBI BLAST software suite may be used. For example, for a pairwise
comparison of two polypeptide sequences, one may use the “BLAST 2 Sequences” tool Version
2.0.12 (April-21-2000) with blastp set at default parameters. Such default parameters may be, for
example:

Matrix: BLOSUMG62

Open Gap: 11 and Extension Gap: 1 penalties

Gap x drop-off: 50

Expect: 10

Word Size: 3

Filter: on

Percent identity may be measured over the length of an entire defined polypeptide sequence,
for example, as defined by a particular SEQ ID number, or may be measured over a shorter length, for
example, over the length of a fragment taken from a larger, defined polypeptide sequence, for
instance, a fragment of at least 15, at least 20, at least 30, at least 40, at least 50, at least 70 or at least
150 contiguous residues. Such lengths are exemplary only, and it is understood that any fragment

length supported by the sequences shown herein, in the tables, figures or Sequence Listing, may be
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used to describe a length over which percentage identity may be measured.

“Human artificial chromosomes” (FLACs) are linear microchromosomes which may contain
DNA sequences of about 6 kb to 10 Mb in size and which contain all of the elements required for
chromosome replication, segregation and maintenance.

The term “humanized antibody” refers to an antibody molecule in which the amino acid
sequence in the non-antigen binding regions has been altered so that the antibody more closely
resembles a human antibody, and still retains jts original binding ability.

“Hybridization” refers to the process by which a polynucleotide strand anneals with a

complementary strand through base pairing under defined hybridization conditions. Specific

hybridization is an indication that two nucleic acid sequences share a high degree of complementarity.

Specific hybridization complexes form under permissive annealing conditions and remain hybridized
after the “washing” step(s). The washing step(s) is particularly important in determining the
stringency of the hybridization process, with more stringent conditions allowing less non-specific
binding, i.e., binding between pairs of nucleic acid strands that are not perfectly matched. Permissive
conditions for annealing of nucleic acid sequences are routinely detexminable by one of ordinary skifl
in the art and may be consistent among hybridization experiments, whereas wash conditions may be
varied among experiments to achieve the desired stringency, and thetefore hybridization specificity.
Permissive annealing conditions occur, for example, at 68°C in the presence of about 6 x SSC, about

1% (wiv) SDS, and about 100 pg/ml sheared, denatured salmon sperm DNA.

Generally, stringency of hybridization is expressed, in part, with reference to the temperature -
1

under which the wash step is carried out. Such wash temperatures are typically selected to be about
5°C to 20°C lower than the thermal melting point (T.,) for the specific sequence at a defined ionic
strength and pH. The T, is the temperature (under defined ionic strength and pH) at which 50% of
the target sequence hybridizes to a perfectly matched probe. An equation for calculating T,, and
conditions for nucleic acid hybridization are well known and can be found in Sambrook et al., 1989

Molecular Cloning: A Laboratory Manual, 2* ed., vol. 1-3, Cold Spring Harbor Press, Plainview
NY; specifically see volume 2, chapter 9).

High stringency conditions for hybridization between polynucleotides of the present
invention include wash conditions of 68°C in the presence of about 0.2 x SSC and about 0.1% SDS,
for 1 hour. Alternatively, temperatures of about 65°C, 60°C, 55°C, or 42°C may be used. SSC
concentration may be varied from about 0.1 to 2 x SSC, with SDS being present at about 0.1%.
Typically, blocking reagents are used to block non-specific hybridization. Such blocking reagents
include, for instance, sheared and denatured salmon sperm DNA. at about 100-200 pg/ml. Organic
solvent, such as formamide at a concentration of about 35-50% v/v, may also be used under particular

circumstances, such as for RNA:DNA hybridizations. Useful variations on these wash conditions

28

JP 2005-501526 A 2005.1.20



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

30

35

(159)

WO 02/097060 PCT/US02/18354

will be readily apparent to those of ordinary skill in the art. Hybridization, particularly under high
stringency conditions, may be suggestive of evolutionary similarity between the nucleotides. Such
similarity is strongly indicative of a similar role for the nucleotides and their encoded polypeptides.

The term “hybridization complex™ refers to a complex formed between two nucleic acid
sequences by virtue of the formation of hydrogen bonds between complementary bases. A
hybridization complex may be formed in solution (e.g., Cyt or Ryt analysis) or formed between one
nucleic acid sequence present in solution and another nucleic acid sequence immobilized on a solid
support (¢.g., paper, membranes, filters, chips, pins or glass slides, or any other appropriate substrate
to which cells or their nucleic acids have been fixed).

The words “insertion” and “addition” refer to changes in an amino acid or nucleotide
sequence resulting in the addition of one or more amino acid residues or nucleotides, respectively.

“Immune response” can refer to conditions associated with inflammation, trauma, immune
disorders, or infectious or genetic disease, etc. These conditions can be characterized by expression
of various factors, e.g., cytokines, chemokines, and other signaling molecules, which may affect
cellular and systemic defense systems.

An “immunogenic fragment” is a polypeptide or oligopeptide fragment of CHOP which is
capable of eliciting an immune response when introduced into a living organism, for example, a
mammal. The texm “immunogenic fragment” also includes any polypeptide or oligopeptide fragment
of CHOP which is useful in any of the antibody production methods disclosed herein or known in the
art,

The term “microarray” refers to an arrangement of a plurality of polynucleotides,
polypeptides, or other chemical compounds on a substrate.

The terms “element” and “array element” refer to a polynucleotide, polypeptide, or other
chemical compound having a unique and defined position on a microarray.

The term “modulate” refers to a change in the activity of CHOP. For example, modulation
may cause an increase or a decrease in protein activity, binding characteristics, or any other
biological, functional, or immunological properties of CHOP.

The phrases “nucleic acid” and “nucleic acid sequence” refer to a nucleotide, oligonucleotide,
polynucleotide, or any fragment théreof. These phrases also refer to DNA or RNA of genomic or
synthetic origin which may be single-stranded or double-stranded and may represent the sense or the
antisense strand, to peptide nucleic acid (PNA), or to any DNA-like or RNA-like material.

. "Operably linked" refers to the situation in which a first nucleic acid sequence is placed in a
functional relationship with a second nucleic acid sequence. For instance, a promoter is operably
linked to a coding sequence if the promoter affects the transcription or expression of the coding

sequence. Operably linked DNA sequences may be in close proximity or contiguous and, where
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necessary to join two protein coding regions, in the same reading frame.

“Peptide nucleic acid” (PNA) refers to an antisense molecule or anti-gene agent which
comprises an oligonucleotide of at least about 5 nucleotides in length linked to a peptide backbone of
amino acid residues ending in lysine. The terminal lysine confers solubility to the composition.
PNAs preferentially bind complementary single stranded DNA or RNA and stop transcript
elongation, and may be pegylated to extend their lifespan in the cell.

“Post-translational modification™ of an CHOP may involve lipidation, glycosylation,

phosphorylation, acetylation, r ization, proteolytic cl ge, and other modifications known in

the art. These processes may occur synthetically or biochemically. Biochemical modifications will
vary by cell type depending on the enzymatic milieu of CHOP.

“Probe” refers to nucleic acid sequences encoding CHOP, their complements, or fragments
thereof, which are used to detect identical, allelic or related nucleic acid sequences. Probes are
isolated oligonucleotides or polynucleotides attached to a detectable label or reporter molecule.
Typical labels include radioactive isotopes, ligands, chemiluminescent agents, and enzymes.
“Primers” are short nucleic acids, usually DNA oligonucleotides, which may be annealed to a target
polynucleotide by complementary base-pairing. The primer may then be extended along the target
DNA strand by a DNA polymerase enzyme. Primer pairs can be used for amplification (and
identification) of a nucleic acid sequence, e.g., by the polymerase chain reaction (PCR).

Probes and primers as used in the present invention typically comprise at least 15 contiguous
nucleotides of a known sequence. In order to enhance specificity, longer probes and primers may also
be employed, such as probes and primers that comprise at least 20, 23, 30, 40, 50, 60, 70, 80, 90, 100,
or at least 150 consecutive nucleotides of the disclosed nucleic acid sequences. Probes and primers
may be considerably longer than these examples, and it is understood that any length supported by the
specification, including the tables, figures, and Sequence Listing, may be used.

Methods for preparing and using probes and primers are described in the references, for
example Sambrook et al., 1989 (Molecular Cloning: A Taboratory Manual, 2% ed., vol. 1-3, Cold
Spring Harbor Press, Plainview NY), Ausubel et al., 1987 (Current Protocols in Molecular Biology,
Greene Publ. Assoc. & Wiley-Intersciences, New York NY) and Innis et al., 1990 (PCR Protocols, A
Guide to Methods and Applications, Academic Press, San Diego CA). PCR primer pairs can be
derived from a known sequence, for example, by using computer programs intended for that purpose
such as Primer (Version 0.5, 1991, Whitehead Institute for Biomedical Research, Cambridge MA).

Oligonucleotides for use as primers are selected using software known in the art for such
purpose. For example, OLIGO 4.06 software is useful for the selection of PCR primer pairs of up to
100 nucleotides each, and for the analysis of oligonucleotides and larger polynucleotides of up to

5,000 nucleotides from an input polynucleotide sequence of up to 32 kilobases. Similar primer
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selection programs have incorporated additional features for expanded capabilities. For example, the
PrimOU primer selection program (available to the public from the Genome Center at University of
Texas South West Medical Center, Dallas TX) is capable of choosing specific primers from
megabase sequences and js thus useful for designing primers on a genome-wide scope. The Primer3
primer selection program (available to the public from the Whitehead Institute/MIT Center for
Genome Research, Cambridge MA) allows the user to input a “mispriming library,” in which
sequences to avoid as primer binding sites are user-specified. Primer3 is useful, in particular, for the
selection of oligonucleotides for microarrays. (The source code for the latter two primer selection
programs may also be obtained from their respective sources and modified to meet the user’s specific
needs.) The PrimeGen program (available to the public from the UK Human Genome Mapping
Project Resource Centre, Cambridge UK) designs primers based on multiple sequence alignments,
thereby allowing selection of primers that hybridize to either the most conserved or least conserved
regions of aligned nucleic acid sequences. Hence, this program is useful for identification of both
unique and conserved oligonucleotides and polynucleotide fragments. The oligonucleotides and
polynucieotide fragments identified by any of the above selection methods are useful in hybridization

technologies, for le, as PCR or sec ing primers, microarray elements, or specific probes to

identify fully or partially complementary polynucleotides in a satople of nucleic acids. Methods of
oligonucleotide selection are not limited to those described above.

A “recombinant nucleic acid” is a sequence that is not naturally occurring or has a sequence
that is made by an artificial combination of two or more otherwise separated segments of sequence.
This artificial combination is often accomplished by chemical synthesis or, more commonly, by the
artificial manipulation of isolated segments of nucleic acids, e.g., by genetic engineering techniques
such as those described in Sambrook, supra. The term recombinant includes nucleic acids that have
been altered solely by addition, substitution, or deletion of a portion of the nucleic acid. Frequently, a
recombinant nucleic acid may include a nucleic acid sequence operably linked to a promoter
sequence. Such a recombinant nucleic acid may be part of a vector that is used, for example, to
transform a cell.

Alternatively, such recombinant nucleic acids may be part of a viral vectar, e.g., based on a
vaccinia virus, that could be use to vaccinate a mammal wherein the recombinant nucleic acid is
expressed, inducing a protective immunological response in the mammal.

A “regulatory element” refers to a nucleic acid sequence vsually derived from untranslated
regions of a gene and includes enhancers, promoters, introns, and 5' and 3' untranslated regions
(UTRs). Regulatory elements interact with host or viral proteins which control transcription,
translation, or RNA stability.

“Rgponer molecules” are chemical or biochemical moieties used for labeling a nucleic acid,
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amino acid, or antibody. Reporter molecules include radionuclides; enzymes; fluorescent,

hemil or chrg ic agents; substrates; cofactors; inhibitors; magnetic particles; and

other moieties known in the art.

An “RNA equivalent,” in reference to a DNA sequence, is composed of the same linear
sequence of nucleotides as the reference DNA sequence with the exception that all occurrences of the
nitrogenons base thymine are replaced with uracil, and the sugar backbone is composed of ribose
instead of deoxyribose.

The term “sample” is used in its broadest sense. A sample suspected of containing CHOP,
nucleic acids encoding CHOP, or fragments thereof may comprise a bodily fluid; an extract from a
cell, chromosome, organelle, or membrane isolated from a cell; a cell; genomic DNA, RNA, or
¢DNA, in solution or bound to a substrate; a tissue; a tissue print; etc.

The terms “specific binding” and “specifically binding” refer to that interaction between a
protein or peptide and an agonist, an antibody, an antagonist, a small molecule, or any natural or
synthetic binding composition. The interaction is dependent upon the presence of a particular
structure of the protein, e.g., the antigenic determinant or epitope, recognized by the binding
molecule. For example, if an antibody is specific for epitope “A,” the presence of a polypeptide
comprising the epitope A, or the presence of free unlabeled A, in a reaction containing free labeled A
and the antibody will reduce the amount of labeled A that binds to the antibody.

The term “substantially purified” refers to nucleic acid or amino acid sequences that are
removed from their natural environment and are isolated or separated, and are at least 60% free,
preferably at least 75% free, and most preferably at least 90% free from other components with which
they are naturally associated.

A “*substitution” refers to the replacement of one or more amino acid residues or nucleotides
by different amino acid residues or nucleotides, respectively.

“Substrate” refers to any suitable rigid or semi-rigid support including membranes, filters,
chips, slides, wafers, fibers, magnetic or nonmagnetic beads, gels, tubing, plates, polymers,
‘microparticles and capillaries. The substrate can have a variety of surface forms, such as wells,
trenches, pins, channels and pores, to which polynucleotides or polypeptides are bound.

A *transcript image” or “expression profile” refers to the collective paitern of gene
expression by a particular cell type or tissue under given conditions at a given time.

“Transformation” describes a process by which exogenous DNA is introduced into a recipient
cell. Transformation may occur under natural or artificial conditions according to various methods
‘well known in the art, and may rely on any known method for the insertion of foreign nucleic acid
sequences into a prokaryotic or eukaryotic host cell. The method for transformation is selected based

on the type of host cell being transformed and may include, but is not limited to, bacteriophage or
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viral infection, electroporation, heat shock, lipofection, and particle bombardment. The term
“transformed cells” includes stably transformed cells in which the inserted DNA is capable of
replication either as an autonomously replicating plasmid or as part of the host chromosome, as well
as transiently transformed cells which express the inserted DNA or RNA for limited periods of time.

A "transgenic organism," as used herein, is any organism, including but not limited to
animals and plants, in which one or more of the cells of the organism contains heterologous nucleic
acid introduced by way of human intervention, such as by transgenic techniques well known in the
art. The nucleic acid is introduced into the cell, directly or indirectly by introduction into a precursor
of the cell, by way of deliberate genetic manipulation, such as by microinjection or by infection with
arecombinant virus. In one alternative, the nucleic acid can be introduced by infection with a
recombinant viral vector, such as a lentiviral vector (Lois, C. et al. (2002) Science 295:868-872). The
term genetic manipulation does not include classical cross-breeding, or in vitro fertilization, but
rather is directed to the introduction of a recombinant DNA molecule. The transgenic organisms
contemplated in accordance with the present invention inc’lude bacteria, cyanobacteria, fungi, plants
and animals. The isolated DNA of the present invention can be introduced into the host by metheds
known in the art, for example infection, transfection, transformation or transconjugation. Techniques
for transferring the DNA of the present invention into such organisms are widely known and provided
in references such as Sambrook et al., 1989 (supra).

A “variant” of a particular nucleic acid sequence is defined as a nucleic acid sequence having
at least 40% sequence identity to the particular nucleic acid sequence over a certain length of one of
the nucleic acid sequences using blastn with the “BLAST 2 Sequences” tool Version 2.0.9 (May-07-
1999) set at default parameters. Such a pair of nucleic acids may show, for example, at least 50%, at
least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least
93%, at least 94%, at least 95%, at least 96%. at least 97%, at least 98%, or at least 99% or greater
sequence identity over a certain defined length. A variant may be described as, for example, an
“allelic” (as defined above), “splice,” “species,” or “polymorphic” variant. A splice variant may have
significant identity to a reference molecule, but will generally have a greater or lesser number of
polynucleotides due to alternate splicing of exons during mRNA processing. The corresponding
polypeptide may possess additional functional domains or lack domains that are present in the
reference molecule. Species variants are polynucleotide sequences that vary from one species to
another. The resulting polypeptides will generally have significant amino acid identity relative to
each other. A polymorphic variant is a variation in the polynucleotide sequence of a particular gene
‘between individuals of a given species. Polymorphic variants also may encompass “single nucleotide
polymorphisms™ (SNPs) in which the polynucleotide sequence varies by one nuclectide base. The

presence of SNPs may be indicative of, for example, a certain population, a disease state, or a
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propensity for a disease state.

A “variant” of a particular polypeptide sequence is defined as a polypeptide sequence having
at least 40% sequence identity to the particular polypeptide sequence over a certain length of one of
the polypeptide sequences using blastp with the “BLAST 2 Sequences” tool Version 2.0.9 (May-07-
1999) set at default parameters. Such a pair of polypeptides may show, for example, at least 50%, at
least 60%, at least 70%, at least 80%, at least 90%, at least 91%, at least 92%, at least 93%, at least
94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater sequence
identity over a certain defined length of one of the polypeptides.

THE INVENTION

The invention is based on the discovery of vew human carbohydrate-associated proteins
(CHOP), the polynucleotides encoding CHOP, and the use of these compositions for the diagnosis,
treatment, or prevention of carbohydrate metabolism, cell proliferative, autoimmune/inflammatory,
reproductive, genetic, transport, and neurological disorders and cancer.

Table 1 summarizes the nomenclature for the full length polynucleotide and polypeptide
sequences of the invention. Each polynucleotide and its corresponding polypeptide are correlated to a
single Incyte project identification number (Jucyte Project ID). Each polypeptide sequence is denoted
by both a polypeptide sequence identification number (Polypeptide SEQ ID NO:) and an Incyte
polypeptide sequence number (Incyte Polypeptide ID) as shown. Each polynucleotide sequence is

“denoted by both a polynucleotide sequence identification number (Polynucleotide SEQ ID NO:) and

an Incyte polynucleotide consensus sequence number (Incyte Polynucleotide ID) as shown.

Table 2 shows sequences with homology to the polypeptides of the invention as identified by
BLAST analysis against the GenBank protein (genpept) database and the PROTEOME database.
database. Columns 1 and 2 show the polypeptide sequence identification number (Polypeptide SEQ
ID NO:) and the corresponding Incyte polypeptide sequence number (Incyte Polypeptide ID) for
polypeptides of the invention. Colunm 3 shows the GenBank identification number (GenBank ID
NO:) of the nearest GenBank homolog. Colunm 4 shows the probability scores for the matches
between each polypeptide and its homolog(s). Column 5 shows the annotation of the GenBank and
PROTEOME database homolog(s), along with relevant citations where applicable, all of which are
expressly incorporated by reference herein. '

Table 3 shows various structural features of the polypeptides of the invention. Columns 1
and 2 show the polypeptide sequence identification number (SEQ ID NO:) and the corresponding
Incyte polypeptide sequence number (Incyte Polypeptide ID) for each polypeptide of the invention.
Column 3 shows the number of amino acid residues in each polypeptide. Column 4 shows potential

phosphorylation sites, and columm 5 shows potential glycosylation sites, as determined by the
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MOTIFS program of the GCG sequence analysis software package (Genetics Computer Group,
Madison WI). Column 6 shows amino acid residues comprising signature sequences, domains, and
motifs. Column 7 shows analytical methods for protein structure/function analysis and in some cases,
searchable databases to which the analytical methods were applied.

Together, Tables 2 and 3 summarize the properties of polypeptides of the invention, and these
properties establish that the claimed polypeptides are carbohydrate-associated proteins. For example,
SEQ ID NO:1 is 54% identical, from residue Q170 to residue W909, to a murine a-glucosidase I,
alpba subunit (GenBank ID g2104689) as determined by the Basic Local Alignment Search Tool
(BLAST). (See Table2.) The BLAST probability score is 1.4e-258, which indicates the probability
of obtaining the observed polypeptide sequence alignment by chance. SEQ ID NO:1 also contains a
glycosyl hydrolase family domain as determined by searching for statistically significant matches in
the hidden Markov model (HMM)-based PFAM database of conserved protein family domains. (See
Table 3.) Data from BLIMPS and MOTIFS analyses p;ovide further corroborative evidence that
SEQ ID NO:1 is a glycosyl hydrolase. In an alternative example, SEQ ID NO:4 is 55% identical,
from residue E20 to residue T276, to bull al,3-galactosyliransferase (GenBank ID g163124) as
determined by the Basic Local Alignment Search Tool (BLAST). (See Table 2.) The BLAST
probability score is 5.8e-77, which indicates the px;obability of obtaining the observed polypeptide
sequence alignment by chance. Data from further BLAST analyses provide corroborative evidence
that SEQ ID NO:4 is an al,3-gal yliransferase. In another example, SEQ ID NO:7 is 77%

identical, from residue M2 to residue F402, to mouse P1,6-N-acetylglucosaminyltransferase B
(GenBank ID g9650954) as determined by the Basic Local Alignment Search Tool (BLAST). (See
Table 2.) The BLAST probability score is 2.1e~177, which indicates the probability of obtaining the
observed polypeptide sequence alignment by chance. SEQ ID NO:7 also contains a core-2/I-
branching enzyme domain as determined by searching for statistically significant matches in the
hidden Markov model (HMM)-based PFAM database of conserved protein family domains, (See
Table 3.) Data from further BLAST analyses provide corroborative evidence that SEQ ID NO:7 is a
B1,6-N-acetylglucosaminyltrasnferase B. In an alternative example, SEQ ID NO:9 is 81% identical,
from residue M8 to residue Q200, to human intelectin (GenBank ID g8096221) as determined by the
Basic Local Alignment Search Tool (BLAST). (See Table 2.) The BLAST probability score is 2.1e-
83, which indicates the probability of obtaining the observed polypeptide sequence alignment by
chance. SEQ ID NO:9 is an intelectin, as determined by BLAST analysis using the PROTEOME
database. SEQ ID NO:9 also contains a fibrinogen domain as determined by searching for
statistically significant matches in the hidden Markov model (HMM)-based PFAM database of
conserved protein family domains. (See Table 3.) Data from BLAST analysis of the PRODOM
database provide further corroborative evidence that SEQ ID NO:9 is a lectin. In another example,
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SEQ ID NO:10 is 36% identical, from residue T35 to residue E387, to human cargo selection protein
(mannose-6-phosphate receptor binding protein) (GenBank ID g14043157) as determined by the
Basic Local Alignment Search Tool (BLAST). (See Table 2.) The BLAST probability score is 1.1e-
51, which indicates the probability of obtaining the observed polypeptide sequence alignment by
chance. SEQ ID NO:10 also has homology to proteins that are localized to the endosomal vesicles,

which mediate the transport of mannose-6-phosphate receptors from endosomes to the Golgi

4

apparatus, and are endosc

perilipin proteins, as determined by BLAST analysis using the PROTEOME database. SEQ ID

somal vesicle cytoplasmic tail-interacting protein of 47 kDa and

NO:10 also contains a perilipin domain as determined by searching for statistically significant
matches in the hidden Markov model (HMM)-based PFAM database of conserved protein family
domains. (See Table 3.) Data from BLAST aunalysis against the BLAST_PRODOM database
provides further corroborative evidence that SEQ ID NO:10 is a homolog of perilipin. SEQ ID NO:2,
SEQ ID NO:3, SEQ ID NO:3, SEQ ID NO:6, and SEQ ID NO:8 were analyzed and annotated in a
similar manner. The algorithms and parameters for the analysis of SEQ ID NO:1-10 are described in
Table 7.

As shown in Table 4, the full length polynucleotide sequences of the present invention were
assembled using cDNA sequences or coding (exon) sequences derived from genomic DNA, or any
combination of these two types of sequences. Colurn 1 lists the polynucleotide sequence
identification number (Polynucleotide SEQ ID NO:), the corresponding Incyie polynucleotide
consensus sequence number (Incyte ID) for each polynucleotide of the invention, and the length of
each polynucleotide sequence in basepairs. Column 2 shows the nucleotide start (5) and stop (3")
positions of the cDNA and/or genomic sequences used to assemble the full length polynucleotide
sequences of the invention, and of fragments of the polynucleotide sequences which are useful, for
example, in hybridization or amplification technologies that identify SEQ ID NO:11-20 or that
distinguish between SEQ ID NO:11-20 and related polynucleotide sequences.

The polynucleotide fragments described in Column 2 of Table 4 may refer specifically, for
example, to Incyte cDNAs derived from tissue-specific cDNA libraries or from pooled cDNA
libraries. Alternatively, the polynucleotide fragments described in column 2 may refer to GenBank
c¢DNAs or ESTs which contributed to the assembly of the full length polynucleotide sequences. In
addition, the polynucleotide fragments described in column 2 may identify sequences derived from
the ENSEMBL (The Sanger Centre, Cambridge, UK) database (i.e., those sequences including the
designation “ENST”). Alternatively, the polynucleotide fragments described in column 2 may be
derived from the NCBI RefSeq Nucleotide Seguence Records Database (i.e., those sequences
including the designation “NM” or “NT”) or the NCBI RefSeq Protein Sequence Records (i.e., those
sequences including the designation “NP”). Alternatively, the polynucleotide fragments described in

36



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

25

(167) JP 2005-501526 A 2005.1.20

WO 02/097060 PCT/US02/18354

column 2 may refer to assemblages of both cDNA and Genscan-predicted exons brought together by
an “exon stitching” algorithm. For example, a polynucleotide sequence identified as

FL_XXXXXX_N; N, YYYYY_N; N, a “stitched” in which XXXXXX is the

identification number of the cluster of sequences to which the algorithm was applied, and YYYYY is
the number of the prediction generated by the algorithm, and N, , ; , if present, represent specific
exons that may have been manually edited during analysis (See Example V). Alternatively, the
polynucleotide fragments in column 2 may refer to assemblages of exons brought together by an
“exon-stretching” algorithm. For example, a polynucleotide sequence identified as
FLXXXXXX_gAAAAA_gBBBBB_1_N is a “stretched” sequence, with XXXXXX being the Incyte
project identification number, gAAAAA being the GenBank identification number of the human
genomic sequence to which the “exon-stretching™ algorithm was applied, gBBBBB being the
GenBank identification number or NCBI RefSeq identification number of the nearest GenBank
protein homolog, and N referring to specific exons (See Example V). In instances where a RefSeq
sequence was used as a protein homolog for the “exon-stretching” algorithm, a RefSeq identifier .
(denoted by “NM,” “NP,” or “NT”) may be used in place of the GenBank identifier (i.e., gBBBBB).
Alternatively, a prefix identifies component sequences that were hand-edited, predicted from
genomic DNA sequences, or derived from a combination of sequence analysis methods. The
following Table lists exaroples of component sequence prefixes and corresponding sequence analysis

methods associated with the prefixes (see Example IV and Example V).

Prefix Type of analysis and/or examples of programs

GNN, GFG, | Exon prediction from genomic sequences using, for example,
ENST GENSCAN (Stanford University, CA, USA) or FGENES
(Computer Genomics Group, The Sanger Centre, Cambridge, UK).

GBI Hand-edited analysis of genomic sequences.
FL Stitched or stretched genomic sequences (see Example V).
INCY Full length transcript and exon prediction from mapping of EST

sequences to the genome. Genomic location and EST composition

data are combined to predict the exons and resulting transcript.

In some cases, Incyte cDNA. coverage redundant with the sequence coverage shown jn Table

4 was obtained to confirm the final cc 1s pol: leotide seq but the relevant Incyte cDNA

identification numbers are not shown.
Table 5 shows the representative cDNA libraries for those full length polynucleotide
sequences which were assembled using Incyte cDNA sequences. The representative cDNA library is

the Incyte cDNA  library which is most frequently represented by the Incyte cDNA sequences which
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were used to assemble and confirm the above polynucleotide sequences. The tissues and vectors
which were used to construct the cDNA libraries shown in Table 5 are described in Table 6.

The invention also encompasses CHOP variants. A preferred CHOP variant is one which has
at least about 80%, or alternatively at least about 90%, or even at least about 95% amino acid
sequence identity to the CHOP amino acid sequence, and which contains at least one functional or
structural characteristic of CHOP.

The invention also encompasses polynucleotides which encode CHOP. In a particular
embodiment, the invention encompasses a polynucleotide sequence comprising a sequence selected
from the group consisting of SEQ ID NO:11-20, which encodes CHOP. The polynucleotide
sequences of SEQ ID NO:11-20, as presented in the Sequence Listing, embrace the equivalent RNA
sequences, wherein occurrences of the nitrogenous base thymine are replaced with uracil, and the
sugar backbone is composed of ribose instead of deoxyribose.

The invention also encompasses a variant of a polynucleotide sequence encoding CHOP. In

particular, such a variant polynucleotide sequence will have at least about 70%, or alternatively at

_ least about 85%, or even at least about 95% polynucleotide sequence identity to the polynucleotide

sequence encoding CHOP. A particular aspect of the invention encompasses a variant of a
polynucleotide sequence comprising a sequence selected from the group consisting of SEQ ID
NO:11-20 which has at least about 70%, or alternatively at least about 85%, or even at least about
95% polynucleotide sequence identity to a nucleic acid sequence selected from the group consisting
of SEQ ID NO:11-20. Any one of the polynucleotide variants described above can encode an amino
acid sequence which contains at least one functional or structural characteristic of CHOP.

In addition, or in the alternative, a polynucleotide variant of the invention is a splice variant
of a polynucleotide sequence encoding CHOP. A splice variant may have portions which have
significant sequence identity to the polynucleotide sequence encoding CHOP, but will generally have
a greater or lesser number of polynucleotides due to additions or deletions of blocks of sequence
‘an'sing from alternate splicing of exons during mRNA processing. A splice variant may have less
than about 70%, or alternatively less than about 60%, or alternatively less than about 50%
polynucleotide sequence identity to the polynucleotide sequence encoding CHOP over its entire
length; however, portions of the splice variant will have at least about 70%, or alternatively at least
about 85%, or alternatively at least about 95%, or alternatively 100% polynucleotide sequence
identity to portions of the polynucleotide sequence encoding CHOP. Any one of the splice variants
described above can encode an amino acid sequence which contains at least one functional or
structural characteristic of CHOP.

It will be appreciated by those skilled in the art that as a result of the degeneracy of the '

genetic code, a multitude of polynucleotide sequences encoding CHOP, some bearing minimal
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similarity to the polynucleotide sequences of any known and naturally occurring gene, may be
produced. Thus, the invention contemplates each and every possible variation of polynucleotide
sequence that could be made by selecting combinations based on possible cadon choices. These
combinations are made in accordance with the standard triplet genetic code as applied to the
polynucleotide sequence of naturally occurring CHOP, and all such variations are to be considered as
being specifically disclosed.

Although nucleotide sequences which encode CHOP and its variants are generally capable of
hybridizing to the nucleotide sequence of the naturally occurring CHOP under appropriately selected
conditions of stringency, it may be advantageous to produce nucleotide sequences encoding CHOP or
its derivatives possessing a substaniially different codon usage, e.g., inclusion of non-naturally
occurring codons. Codons may be selected to increase the rate at which expression of the peptide
occurs in a particular prokaryotic or eukaryotic host in accordance with the frequency with which
particular codons are utilized by the host. Other reasons for substantially altering the nucleotide
sequence encoding CHOP and its derivatives without altering the encoded amino acid sequences
include the production of RNA transcripts having more desirable properties, such as a greater
half-life, than transcripts produced from the naturally occurring sequence.

The invention also encompasses production of DNA sequences which encode CHOP and
CHOP derivatives, or fragments thereof, entirely by synthetic chemistry. After production, the
synthetic sequence may be inserted into any of the many available expression vectors and cell
systems using reagents well known in the art. Moreover, synthetic chemistry may be used to
introduce mutations into a sequence encoding CHOP or any fragment thereof.

Also encompassed by the invention are polynucleotide sequences that are capable of
hybridizing to the claimed polynucleotide sequences, and, in particular, to those shown in SEQ ID
NO:11-20 and fragments thereof under various conditions of stringency (Wahl, G.M. and S.L. Berger
(1987) Methods Enzymeol. 152:399-407; Kimmel, A.R. (1987) Methods Enzymol. 152:507-511).
Hybridization conditions, including annealing and wash conditions, are described in “Definitions.”

Methods for DNA sequencing are well known in the art and may be used to practice any of
the embodiments of the invention. The methods may employ such enzymes as the Klenow fragment
of DNA polymerase I, SEQUENASE (US Biochemical, Cleveland OH), Taq polymerase (Applied
Biosystems), thermostable T7 polymerase (Amersham Biosciences, Piscataway NI), or combinations
of polymerases and proofreading exonucleases such as those found in the ELONGASE amplification
system (Invitrogen, Carlsbad CA). Preferably, sequence preparation js automated with machines such
as the MICROLAB 2200 liquid transfer system (Hamilton, Reno NV), PTC200 thermal cycler (MJ
Research, Watertown MA) and ABI CATALYST 800 thermal cycler (Applied Biosystenas).
Sequencing is then carried out using either the ABI 373 or 377 DNA sequencing system (Applied
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Biosystems), the MEGABACE 1000 DNA sequencing system (Amersham Biosciences), or other
systems known in the art. The resulting sequences are analyzed using a variety of algorithms which
are well known in the art (Ausubel, F.M. (1997) Short Protocols in Molecular Biology, John Wiley &
Sons, New York NY, unit 7.7; Meyers, R.A.(1995) Molecular. Biology and Biotechnology, Wiley
VCH, New York NY, pp. 856-853).

The nucleic acid sequences encoding CHOP may be extended utilizing a partial nucleotide
sequence and employing various PCR-based methods known in the art to detect upsiream sequences,
such as promoters and regulatory elements. For example, one method which may be employed,
restriction-site PCR, uses universal and nested primers to amplify unknown sequence from genomic
DNA within a cloning vector (Sarkar, G. (1993) PCR Methods Applic. 2:318-322). Another method,
inverse PCR, uses primers that extend in divergent directions to amplify unknown sequence from a
circularized template. The template is derived from restriction fragments comprising a known
genomic locus and surrounding sequences (Triglia, T. et al. (1988) Nucleic Acids Res. 16:8186). A
third method, capture PCR, involves PCR amplification of DNA fragments adjacent to known
sequences in human and yeast artificial chromosome DNA (Lagerstrom, M. et al. (1991) PCR
Methods Applic. 1:111-119). In this method, multiple restriction enzyme digestions and ligations
may be used to insert an engineered double-stranded sequence into a region of unknown sequence
before performing PCR. Other methods which may be used to retrieve unknown sequences are
known in the art (Parker, J.D. et al. (1991) Nucleic Acids Res. 19:3055-3060). Additionally, one may
use PCR, nested primers, and PROMOTERmDER libraries (Clontech, Palo Alto CA) to walk
genomic DNA. This procedure avoids the need to screen libraries and is useful in finding intron/exon
junctions. For all PCR-based methods, primers may be designed using commercially available
software, such as OLIGO 4.06 primer analysis software (National Biosciences, Plymouth MN) or
another appropriate program, to be about 22 to 30 nucleotides in length, to have a GC content of
about 50% or more, and to anneal to the template at temperatures of about 68°C to 72°C.

‘When screening for full length cDNAs, it is preferable to use libraries that have been
size-selected to include larger cDNAs. In addition, random-primed libraries, which often include
sequences containing the 5' regions of genes, are preferable for situations in which an oligo d(T)
library does not yield a full-length cDNA. Genomic libraries may be useful for extension of sequence
into 5' non-transcribed regulatory regions.

Capillary electrophoresis systems which are commercially available may be used to analyze
the size or confirm the nucleotide sequence of sequencing or PCR products. In particular, capillary
sequencing may employ flowable polymers for electrophoretic separation, four different nucleotide-
specific, laser-stimulated fluorescent dyes, and a charge coupled device camera for detection of the

emitted Wavelengths. Output/light intensity may be converted to electrical signal using appropriate
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software (e.g., GENOTYPER and SEQUENCE NAVIGATOR, Applied Biosystems), and the entire
process from loading of samples to computer analysis and electronic data display may be computer
controlled. Capillary elecirophoresis is especially preferable for sequencing small DNA fragments
which may be present in limited amounts in a particular sample.

In another embodiment of the invention, polynucleotide sequences or fragments thereof
which encode CHOP may be cloned in recombinant DNA molecules that direct expression of CHOP,
or fragments or functional equivalents thereof, in appropriate host cells. Due to the inherent
degeneracy of the genetic code, other DNA sequences which encode substantially the same or a
functionally equivalent amino acid sequence may be produced and used to express CHOP.

The nucleotide sequences of the present invention can be engineered using methods generaily
known in the art in order to alter CHOP-encoding sequences for a variety of purposes including, but
not limited to, modification of the cloning, processing, and/or expression of the gene product, DNA
shuffling by random fragmentation and PCR reassembly of gene fragments and synthetic
oligonucleotides may be used to engineer the nucleotide sequences. For example, oligonucleotide-
mediated site-directed mutagenesis may be used to introduce mutations that create new restriction
sites, alter glycosylation patterns, change codon preference, produce splice variants, and so forth.

‘The nucleotides of the present invention may be subjected to DNA shuffling techniques such
as MOLECULARBREEDING (Maxygen Inc., Santa Clara CA; described in U.S. Patent No.
5,837,458; Chang, C-C. et al. (1999) Nat. Biotechnol. 17:793-797; Christians, F.C. et al. (1999) Nat.
Biotechnol. 17:259-264; and Crameri, A. et al. (1996) Nat. Biotechnol. 14:315-319) to alter or
improve the biological properties of CHOP, such as its biological or enzymatic activity or its ability
to bind to other molecules or compounds. DNA shuffling is a process by which a library of gene
variants is produced using PCR-mediated recombination of gene fragments. The library is then
subjected to selection or screening procedures that identify those gene variants with the desired
properties. These preferred variants may then be pooled and further subjected to recursive rounds of
DNA shuffling and selection/screening. Thus, genetic diversity is created through "artificial”
breeding and rapid molecular evolution. For example, fragments of a single gene containing random
point mutations may be recombined, screened, and then reshuffled until the desired properties are
optimized. Alternatively, fragments of a given gene may be recombined with fragments of
homologous genes in the same gene family, either from the same or different species, thereby
maximizing the genetic diversity of multiple naturally occurring genes in a directed and controllable
manner.

In another embodiment, sequences encoding CHOP may be synthesized, in whole or in part,
using chemical methods well known in the art (Caruthers, M.H. et al. (1980) Nucleic Acids Symp.
Ser. 7:215-223; Horn, T. et al. (1980) Nucleic Acids Symp. Ser. 7:225-232). Alternatively, CHOP
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itself or a fragment thereof may be synthesized using chemical methods. For example, peptide
synthesis can be performed using various solution-phase or solid-phase techniques (Creighton, T.
(1984) Proteins. Structures and Molecular Properties, WH Freeman, New York NY, pp. 55-60;
Roberge, 1.Y. et al. (1995) Science 269:202—204). Auntomated synthesis may be achieved using the
ABI 431A peptide synthesizer (Applied Biosystems). Additionally, the amino acid sequence of
CHOP, or any part thereof, may be altered during direct synthesis and/or combined with sequences
from other proteins, or any part thereof, to produce a variant polypeptide or a polypeptide having a
sequence of a naturally occurring polypeptide.

The peptide may be substantially purified by preparative high performance liquid
chromatography (Chiez, R.M. and F.Z. Regnier (1990) Methods Enzymol. 182:392-421). The
composition of the synthetic peptides may be confirmed by amino acid analysis or by sequencing
(Creighton, supra, pp. 28-53).

In order to express a biologically active CHOP, the nucleotide sequences encoding CHOP or
derivatives thereof may be inserted into an appropriate expression vector, i.e., a vector which contains
the necessary elements for transcriptional and translational control of the inserted coding sequence in
a suitable host. These elements include regulatory sequences, such as enhancers, constitutive and
inducible promoters, and 5’ and 3" untranslated regions in the vector and in polynucleotide sequences
encoding CHOP. Such elements may vary in their strength and specificity. Specific initiation signals
may also be used to achieve more efficient translation of sequences encoding CHOP. Such signals
include the ATG initiation codon and adjacent sequences, e.g. the Kozak sequence. In cases where
sequences encoding CHOP and its initiation codon and upstream regulatory sequences are inserted
into the appropriate expression vector, no additional transcriptional or translational control signals
may be needed. However, in cases where only coding sequence, or a fragment thereof, is inserted,
exogenous translational control signals including an in-frame ATG initiation codon should be
provided by the vector. Exogenous translational elements and initiation codons may be of various
origins, both natural and synthetic. The efficiency of expression may be enhanced by the inclusion of
enhancets appropriate for the particular host cell system used (Schatf, D. et al. (1994) Results Probl.
Cell Differ. 20:125-162).

Methods which are well known to those skilled in the art may be used to construct expression
vectors containing sequences encoding CHOP and appropriate transcriptional and translational
control elements. These methods include iz vitro recombinant DNA techniques, synthetic techniques,
and in vivo genetic recombination (Sambrook et al., supra, ch. 4, 8, and 16-17; Ausubel, FM. et al.
(1995) Current Protocols in Molecular Biology, John Wiley & Sons, New York NY, ch. 9, 13, and
16).

A variety of expression vector/host systems may be utilized to contain and express sequences
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encoding CHOP. These include, but are not limited to, microorganisms such as bacteria transformed
with recombinant bacteriophage, plasmid, or cosmid DNA expression vectors; yeast transformed with
yeast expression vectors; insect cell systems infected with viral expression vectors (e.g., baculovirus);
plant cell systems transformed with viral expression vectors (e.g., cauliflower mosaic virus, CaMV,
or tobacco mosaic virus, TMV) or with bacterial expression vectors (e.g., Ti or pBR322 plasmids); or
animal cell systems (Sambrook et al., supra; Ausubel, supra; Van Heeke, G. and S.M. Schuster
(1989) J. Biol. Chem. 264:5503-5509; Engelhard, E.K. et al. (1994) Proc. Natl. Acad. Sci. USA
91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther. 7:1937-1945; Takamatsu, N. (1987) EMBO
J. 6:307-311; The w Hill Yearbook of Science and Technology (1992) McGraw Hill, New
York NY, pp. 191-196; Logan, J. and T. Shenk (1984) Proc. Natl. Acad. Sci. USA 81:3655-3659; and
Harrington, J.J. et al. (1997) Nat. Genet. 15:345-355). Expression vectors derived from retroviruses,
adenoviruses, or herpes or vaccinia viruses, or from various bacterial plasmids, may be used for
delivery of nucleotide sequences to the targeted organ, tissue, or cell population (Di Nicola, M. et al.
(1998) Cancer Gen. Ther. 5:350-356; Yu, M. et al. (1993) Proc. Natl. Acad. Sci. USA 90:6340-6344;
Buller, R.M. et al. (1985) Nature 317:813-815; McGregor, D.P. et al. (1994) Mol. Immunol. 31:219-
226; and Verma, M. and N. Somia (1997) Nature 389:239-242). The invention is not limited by the
host cell employed. :

In bacterial systems, a number of cloning and expression vectors may be selected depending
upon the use intended for polynucleotide sequences encoding CHOP. For example, routine cloning,
subcloning, and propagation of polynucleotide sequences encoding CHOP can. be achieved using a
multifunctional E. coli vector such as PBLUESCRIPT (Stratagene, La Jolla CA) or PSPORT1
plasmid (Invitrogen). Ligation of sequences encoding CHOP into the vector’s multiple cloning site
disrupts the lacZ gene, allowing a colorimetric screening procedure for identification of transformed
‘bacteria containing recombinant molecules. In addition, these vectors may be useful for in vitro
transcription, dideoxy sequencing, single strand rescue with helper phage, and creation of nested
deletions in the cloned sequence (Van Heeke and Schuster, supra). When large quantities of CHOP
are needed, e.g. for the production of antibodies, vectors which direct high level expression of CHOP
may be used. For example, vectors containing the strong, inducible SP6 or T7 bacteriophage
promoter mway be used.

Yeast expression systems may be used for production of CHOP. A number of vectors
containing constitutive or inducible promoters, such as alpha factor, alcohol oxidase, and PGH
promoters, may be used in the yeast Saccharomyces cerevisiae or Pichia pastoris. In addition, such
vectors direct either the secretion or intracellular retention of expressed proteins and enable
integration of foreign sequences into the host genome for stable propagation (Ausubel et al., 1995,
supra; Bitter, G.A. et al. (1987) Methods Enzymol. 153:516-544; and Scorer, C.A. etal. (1994)
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Bio/Technology 12:181-184).

Plant systems may also be used for expression of CHOP. Transcription of sequences
encoding CHOP may be driven by viral promoters, e.g., the 358 and 19S promoters of CaMV used
alone or in combination with the omega leader sequence from TMV (Takamatsu, N. (1987) EMBO J.
6:307-311). Alternatively, plant promoters such as the small subunit of RUBISCO or heat shock
promoters may be used (Coruzzi, G. et al. (1984) EMBO J. 3:1671-1680; Broglie, R. et al. (1984)
Science 224:838-843; Winter, J. et al. (1991) Results Probl. Cell Differ. 17:85-105). These
constructs can be introduced into plant cells by direct DNA transformation or pathogen-mediated
transfection (The McGraw Hill Yearbook of Science and Technology (1992) McGraw Hill, New
York NY, pp. 191-196).

In mammalian cells, a number of viral-based expression systems may be utilized. In cases
where an adenovirus is used as an expression vector, sequences encoding CHOP may be ligated into
an adenovirus transcription/translation complex consisting of the late promoter and tripartite leader
sequence. Insertion in a non-essential E1 or B3 region of the viral genome may be used to obtain
infective virus which expresses CHOP in host cells (Logan and Shenk, supra). In addition,
transcription enhancers, such as the Rous sarcoma virus (RSV) enhancer, may be nsed to increase
expression in mammalian host cells. SV40 or EBV-based vectors may also be used for high-level
protein expression.

Human artificial chromosomes (HACs) may also be employed to deliver larger fragments of
DNA than can be contained in and expressed from a plasmid. HACs of about 6 kb to 10 Mb are
constructed and delivered via conventional delivery methods (liposomes, polycationic amino
polymers, or vesicles) for therapeutic purposes (Harrington et al., supra).

For long term production of recombinant proteins in mammalian systems, stable expression
of CHOP in cell lines is preferred. For example, sequences encoding CHOP can be transformed into
cell lines using expression vectors which may contain viral origins of replication and/or endogenous
expression elements and a selectable marker gene on the same or on a separate vector. Following the
introduction of the vector, cells may be allowed to grow for about 1 to 2 days in enriched media
before being switched to selective media. The purpose of the selectable marker is to confer resistance
to a selective agent, and its presence allows growth and recovery of cells which successfully express
the introduced sequences. Resistant clones of stably transformed cells may be propagated using
tissue culture techniques appropriate to the cell type.

Any number of selection systems may be used to recover transformed cell lines. These
include, but are not limited to, the herpes simplex virus thymidine kinase and adenine
phosphoribosyltransferase genes, for use in ¢ and apr” cells, respectively (Wigler, M. et al. (1977)
Cell 11:223-232; Lowy, L et al. (1980) Cell 22:817-823). Also, antimétabo]ite, antibiotic, or
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herbicide resistance can be used as the basis for selection. For example, dhfr confers resistance to
methotrexate; neo confers resistance to the aminoglycosides neomycin and G-418; and als and pat
confer resistance to chlorsulfuron and phosphinotricin acetyltransferase, respectively (Wigler, M. et
al. (1980) Proc. Natl. Acad. Sci. USA 77:3567-3570; Colbere-Garapin, F. et al. (1981) J. Mol. Biol.
150:1-14). Additional selectable genes have been described, e.g., #7pB and hisD, which alter cellular
requirements for metabolites (Hartman, S.C. and R.C. Mulligan (1988) Proc. Natl. Acad. Sci. USA
85:8047-8051). Visible markers, e.g., anthocyanins, green fluorescent proteins (GFP; Clontech), p-
glucuronidase and its substrate B-glucuronide, or luciferase and its substrate luciferin may be used.
These markers can be used not only to identify transformants, but also to quantify the amount of
transient or stable protein expression attributable to a specific vector system (Rhodes, C.A. (1995)
Methods Mol. Biol. 55:121-131).

Although the presence/absence of marker gene expression suggests that the gene of interest is
also present, the presence and expression of the gene may need to be confirmed. For example, if the
sequence encoding CHOP is inserted within a marker gene sequence, transformed cells containing
sequences encoding CHOP can be identified by the absence of marker gene function. Alternatively, a
marker gene can be placed in tandem with a sequence encoding CHOP under the control of a single
promoter. Expression of the marker gene in response to induction or selection usually indicates
expression of the tandem gene as well.

In general, host cells that contain the nucleic acid sequence encoding CHOP and that express
CHOP may be identified by a variety of procedures known to those of skill in the art. These
procedures include, but are not limited to, DNA-DNA or DNA-RNA hybridizations, PCR
amplification, and protein bioassay or immunoassay techniques which include membrane, solution, or
chip based technologies for the detection and/or quantification of nucleic acid or protein sequences.

Immunological methods for detecting and measuring the expression of CHOP using either
specific polyclonal or monoclonal antibodies are known in the art. Examples of such techniques
include enzyme-linked immunosorbent assays (ELISAs), radioimmunoassays (RIAs), and
fluorescence activated cell sorting (FACS). A two-site, monoclonal-based immunoassay utilizing
monoclonal antibodies reactive to two non-interfering epitopes on CHOP is preferred, but a
competitive binding assay may be employed. These and other assays are well known in the art
(Hampton, R. et al. (1990) Serological Methods. a Laboratory Manual, APS Press, St. Paul MN, Sect.
IV; Coligan, J.E. et al. (1997) Current Protocols in Immunology, Greene Pub. Associates and Wiley-
Interscience, New York NY; and Pound, J.D. (1998) Immunochemical Protocols, Humana Press,
Totowa NT).

A wide variety of labels and conjugation techniques are known by those skilled in the art and

may be used in various nucleic acid and amino acid assays. Means for producing labeled
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hybridization or PCR probes for detecting sequences related to polynucleotides encoding CHOP
include oligolabeling, nick translation, end-labeling, or PCR amplification using a labeled nucleotide.
Alternatively, the sequences encoding CHOP, or any fragments thereof, may be cloned into a vector
for the production of an mRNA probe. Such vectors are known in the art, are commercially available,
and may be used to synthesize RNA probes in vitro by addition of an appropriate RNA polymerase
such as T7, T3, or SP6 and labeled nuclectides. These procedures may be conducied using a variety
of commerciaily available kits, such as those provided by Amersham Biosciences, Promega (Madison
WI), and US Biochemical. Suitable reporter molecules or labels which may be used for ease of
detection include radionuclides, enzymes, fluorescent, chemiluminescent, or chromogenic agents, as
well as substrates, cofactors, inhibitors, magnetic particles, and the like.

Host cells transformed with nucleotide sequences encoding CHOP may be cultured under
conditions suitable for the expression and recovery of the protein from cell culture. The protein
produced by a transformed cell may be secreted or retained intracellularly depending on the sequence
and/or the vector used. As will be understood by those of skill in the art, expression vectors
containing polynucleotides which encode CHOP may be designed to contain signal sequences which
direct secretion of CHOP through a prokaryotic or eukaryotic cell membrane.

In addition, a host cell strain may be chosen for its ability to modulate expression of the
inserted sequences or to process the expressed protein in the desired fashion. Such modifications of
the polypeptide include, but are not limited to, acetylation, carboxylation, glycosylation,
phosphorylation, lipidation, and acylation. Post-translational processing which cleaves a “prepro” or
“pro” form of the protein may also be used to specify protein targeting, folding, and/or activity.
Different host cells which have specific cellular machinery and characteristic mechanisms for
post-translational activities (e.g., CHO, HeLa, MDCK, HEK293, and WI38) are available from the
Amerjcan Type Culture Collection (ATCC, Manassas VA) and may be chosen to ensure the correct
modification and processing of the foreign protein.

In another embodiment of the invention, natural, modified, or recombinant nucleic acid
sequences encoding CHOP may be ligated to a heterologous sequence resulting in translation of a
fusion protein in any of the aforementioned host systems. For example, 2 chimeric CHOP protein
containing a heterologous moiety that can be recognized by a commercially available antibody may
facilitate the screening of peptide libraries for inhibitors of CHOP activity. Heterologous protein and
peptide moieties may also facilitate purification of fusion proteins using commercially available
affinity matrices. Such moieties include, but are not limited to, glutathione S-transferase (GST),
maltose binding protein (MBP), thioredoxin (Txx), calmodulin binding peptide (CBP), 6-His, FLAG,
c-myc, and hemagglutinin (HA). GST, MBP, Trx, CBP, and 6-His enable purification of their

cognate fusion proteins on immobilized glutathione, maltose, phenylarsine oxide, calmodulin, and
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metal-chelate resins, respectively. FLAG, c-myc, and hemagghutinin (HA) enable immunoaffinity
purification of fusion proteins using commercially available monoclonal and polyclonal antibodies
that specifically recognize these epitope tags. A fusion protein may also be engineered to contain a
proteolytic cleavage site located between the CHOP encoding sequence and the heterologous protein
sequence, so that CHOP may be cleaved away from the heterologous moiety following purification.
Methods for fusion protein expression and purification are discussed in Ausubel et al., 1995 (supra,
ch. 10). A variety of commercially available kits may also be used to facilitate expression and
purification of fusion proteins.

In a further embodiment of the invention, synthesis of radiolabeled CHOP may be achieved in
vitro using the TNT rabbit reticulocyte lysate or wheat germ extract system (Promega). These
systems couple transcription and translation of protein-coding sequences operably associated with the
T7, T3, or SP6 promoters. Translation takes place in the presence of a radiolabeled amino acid
precursor, for example, 333-methionine.

CHOP of the present invention or fragments thereof may be used to screen for compounds
that specifically bind to CHOP. At least one and up to a plurality of test compounds may be screened
for specific binding to CHOP. Examples of test compounds include antibodies, oligonucieotides,
proteins (e.g., ligands or receptors), or small molecules. In one embodiment, the compound thus
identified is closely related to the natural ligand of CHOP, ¢.g., a ligand or fragment thereof, a natural
substrate, a structural or functional mimetic, or a natural binding partner (Coligan, J.E. et al. (1991)
Current Protocols in Immunology 1(2):Chapter 5). In another embodiment, the compound thus
identified is a natural ligand of a receptor CHOP (Howard, A.D. et al. (2001) Trends Pharmacol.
Sci.22:132-140; Wise, A. et al. (2002) Drug Discovery Today 7:235-246).

In other embodiments, the compound can be closely related to the natural receptor to which
CHOP binds, at least a fragment of the receptor, or a fragment of the receptor including all or a
portion of the ligand binding site or binding pocket. For example, the compound may be a receptor
for CHOP which is capable of propagating a signal, or a decoy receptor for CHOP which is not
capable of propagating a signal (Ashkenazi, A. and V.M. Divit (1999) Cum. Opin. Cell Biol. 11:255-
260; Mantovani, A. et al. (2001) Trends Immuno]. 22:328-336). The compound can be rationally
designed using known techniques. Examples of such techniques include those used to construct the
compound etanercept (ENBREL; Immunex Corp., Seattle WA), which is efficacious for treating
rheumatoid arthritis in humans. Etanercept is an engineered p75 tumor necrosis factor (TNF)
receptor dimer linked to the Fe portion of human IgG, (Taylor, P.C. et al. (2001) Curr. Opin.
Immunol. 13:611-616).

In one embodiment, screening for compounds which specifically bind to, stimulate, or inhibit

CHOP involves producing appropriate cells which express CHOP, either as a secreted protein or on
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the cell membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E. coli. Cells
expressing CHOP or cell membrane fractions which contain CHOP are then contacted with a test
compound and binding, stimulation, or inhibition of activity of either CHOP or the compound is
analyzed.

An assay may simply test binding of a test compound to the polypeptide, wherein binding is
detected by a fluorophore, radioisotope, enzyme conjugate, or other detectable label, For example,
the assay may comprise the steps of combining at least one test compound with CHOP, either in
solution or affixed to a solid support, and detecting the binding of CHOP to the compound.
Alternatively, the assay may detect or measure binding of a test compound in the presence of a
labeled competitor. Additionally, the assay may be carried out using cell-free preparations, chemical
libraries, or natural product mixtures, and the test compound(s) may be free in solution or affixed to a
solid support.

An assay can be used to assess the ability of a compound to bind to its natural ligand and/or
to inhibit the binding of its natural ligand to its natural receptors. Examples of such assays include
radio-labeling assays such as those described in U.S. Patent No. 5,914,236 and U.S. Patent No.
6,372,724, In a related embodiment, one or more amino acid substitutions can be introduced into a
polypeptide compound (such as a receptor) to improve or alter its ability to bind to its natural ligands
(Matthews, D.J. and J.A. Wells. (1994) Chem. Biol. 1:25-30). In another related embodiment, one or
more amino acid substitutions can be introduced into a polypeptide compound (such as a ligand) to
improve or alter its ability to bind to its natural receptors (Cunningham, B.C. and J.A. Wells (1991)
Proc. Natl. Acad. Sci. USA 88:3407-3411; Lowman, H.B. et al. (1991) I. Biol. Chem. 266:10982-
10988).

CHOP of the present invention or fragments thereof may be used to screen for compounds
that modulate the activity of CHOP. Such compounds may include agonists, antagonists, or partial or
inverse agonists. In one embodiment, an assay is performed under conditions permissive for CHOP
activity, wherein CHOP is combined with at least one test compound, and the activity of CHOP in the
presence of a test compound is compared with the activity of CHOP in the absence of the test
compound. A change in the activity of CHOP in the presence of the test compound is indicative of a
compound that modulates the activity of CHOP. Alternatively, a test compound is combined with an
in vitro or cell-free system comprising CHOP under conditions suitable for CHOP activity, and the
assay is performed. In either of these assays, a test compound which modulates the activity of CHOP
may do so indirectly and need not come in direct contact with the test compound. At least one and up
to a plurality of test compounds may be screened.

In another embodiment, polynucleotides encoding CHOP or their mammalian homologs may

be “knocked out” in an animal model system using homologous recombination in embryonic stem
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(ES) cells. Such techniques are well known in the art and are useful for the generation of animal
models of human disease (U.S. Patent No. 5,175,383 and U.S. Patent No. 5,767,337). For example,
mouse ES cells, such as the mouse 129/SvJ cell line, are derived from the early mouse embryo and
grown in culture. The ES cells are transformed with a vector containing the gene of interest disrupted
by a marker gene, e.g., the neomycin phosphotransferase gene (neo; Capecchi, MLR. (1989) Science
244:1288-1292). The vector integrates into the corresponding region of the host genome by
homologous recombination. Alternatively, homologous recombination takes place using the Cre-loxP
system to knockout a gene of interest in a tissue- or developmental stage-specific manner (Marth, J.D.
(1996) Clin. Invest. 97:1999-2002; Wagner, K.U. et al. (1997) Nucleic Acids Res. 25:4323-4330).
Transformed ES cells are identified and microinjected into mouse cell blastocysts such as those from
the C57BL/6 mouse strain. The blastocysts are surgically transferred to pseudopregnant dams, and
the resulting chimeric progeny are genotyped and bred to produce heterozygous or homozygous
strains. Transgenic animals thus generated may be tested with potential therapeutic or toxic agents.

Polynuclectides encoding CHOP may also be manipulated in vitro in ES cells derived from
human blastocysts. Human ES cells have the potential to differentiate into at least eight separate cell
lineages including endoderm, mesoderm, and ectodermal cell types. These cell lincages differentiate
into, for example, neural cells, hematopoietic lineages, and cardiomyocytes (Thomson, J.A. et al.
(1998) Science 282:1145-1147).

Polynucleotides encoding CHOP can also be used to create “knockin” humanized animals
(pigs) or transgenic animals (mice or rats) to model human disease. With knockin technology, a
region of a polynucleotide encoding CHOP is injected into animal ES cells, and the injected sequence
integrates into the animal cell genome. Transformed cells are injected into blastulae, and the
blastulae are implanted as described above. Transgenic progeny or inbred lines are studied and
treated with potential pharmaceutical agents to obtain information on treatment of a human disease.
Alternatively, a mammal inbred to overexpress CHOP, e.g., by secreting CHOP in its milk, may also
serve as a convenient source of that protein (Janne, J. et al. (1998) Biotechnol. Annu, Rev. 4:55-74).
THERAPEUTICS

Chemical and siructural similarity, e.g., in the context of sequences and motifs, exists
between regions of CHOP and carbohydrate-associated proteins. In addition, examples of tissues
expressing CHOP can be found in Table 6 and can also be found in Example XI. Therefore, CHOP
appears to play a role in carbohydrate metabolism, cell proliferative, autoimmune/inflammatory,
reproductive, genefic, transport, and neurological disorders and cancer. In the treatment of disorders
associated with increased CHOP expression or activity, it is desirable to decrease the expression or
activity of CHOP. In the treatment of disorders associated with decreased CHOP expression or

activity, it is desirable to increase the expression or activity of CHOP.
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Therefore, in one embodiment, CHOP or a fragment or derivative thereof may be
administered to a subject to treat or prevent a disorder associated with decreased expression or
activity of CHOP. Examples of such disorders include, but are not limited to, a carbohydrate
metabolic disorder, such as congenital type IT dyserythropoietic anemia, diabetes, insulin-dependent
diabetes mellitus, non-insulin-dependent diabetes mellitus, fructose-1,6-diphosphatase deficiency,
galactosemia, glucagonoma, hereditary fructose intolerance, hypoglycemia, mannosidosis,

nenraminidase deficiency, obesity, galactoss epimerase deficiency, glycogen storage diseases,

lysosomal storage di , fructosuria, p ia, carbohydrate-deficient glycoprotein syndromes
(CDGS types 1A and 1B), autoimmune thyroid disorders, aspartylglycosaminuria, GM,
gangliosidosis, GM, gangliosidosis, B-galactosidase B-N-acetylhexosaminidase deficiency, glycolipid
storage diseases, neurological dysfunction, sialidosis, hepatosplenomegaly, and inherited
abnormalities of pyruvate metabolism; a cell proliferative disorder, such as actinic keratosis,
arteriosclerosis, atherosclerosis, bursitis, cirrhosis, hepatitis, mixed connective tissue disease
(MCTD), myelofibrosis, paroxysmal nocturnal hemoglobinuria, polycythemia vera, psoriasis,
primary thrombocythemia; an autoimmune/inflammatory disorder such as acquired
immunodeficiency syndrome (AIDS), Addison’s disease, adult respiratory distress syndrome,
allergies, ankylosing spondylitis, amyloidosis, anemia, asthma, atherosclerosis, autoimmune
hemolytic anemia, antoimmune thyroiditis, bronchitis, cholecystitis, contact dermatitis, Crohn's
disease, atopic dermatitis, dermatomyositis, diabetes mellitus, emphysema, episodic lymphopenia
with lymphocytotoxins, erythroblastosis fetalis, erythema nodosum, atrophic gastritis,
glomerulonephritis, Goodpasture’s syndrome, gout, Graves’ disease, Hashimoto’s thyroiditis,
hypereosinophilia, irritable bowel syndrome, multiple sclerosis, myasthenia gravis, myocardial or
pericardial inflammation, osteoarthritis, osteoporosis, pancreatitis, polymyositis, psoriasis, Reiter’s
syndrome, rheumatoid arthritis, scleroderma, Sjogren’s syndrome, systemic anaphylaxis, systemic
lupus erythematosus, systemic sclerosis, thrombocytopenic purpura, ulcerative colitis, uveitis,
Werner syndrome, complications of cancer, hemodialysis, and extracorporeal circulation, viral,
bacterial, fungal, parasitic, protozoal, and helminthic infections, and trauma; a reproductive disorder
such as a disorder of prolactin production, infertility, including tubal disease, ovulatory defects,
endometriosis, a disruption of the estrous cycle, a disruption of the menstrual cycle, polycystic ovary
syndrome, ovarian hyperstimulation syndrome, an endometrial or ovarian tumor, a uterine fibroid,
autoimmune disorders, ectopic pregnancy, teratogenesis; cancer of the breast, fibrocystic breast
disease, galactorrhea; a disruption of spermatogenesis, abnormal sperm physiology, cancer of the
testis, cancer of the prostate, benign prostatic hyperplasia, prostatitis, Peyronie’s disease, impotence,
carcinoma of the male breast, gynecomastia, hypergonadotropic and hypogonadotropic

hypogonadism, pseudohermaphroditism, azoospermia, premature ovarian failure, acrosin deficiency,
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delayed pupetty, retrograde ejaculation and anej on, ioblastomas,

cystsphacochromocytomas, paraganglioma, cystadenomas of the epididymis, and endolymphatic sac
tumours; a genetic disorder, such as adrenoleukodystrophy, Alport’s syndrome, choroideremia,
Duchenne and Becker muscular dystrophy, Down syndrome, cystic fibrosis, chronic granulomatous
disease, Gaucher’s disease, Huntington’s chorea, Marfan’s syndrome, muscular dystrophy, myotonic
dystrophy, pycnodysostosis, Refsum’s syndrome, retinoblastoma, sickle cell anemia, thalassemia,
‘Werner syndrome, von Willebrand’s disease, Wilms’ tumor, Zellweger syndrome, peroxisomal acyl-
CoA oxidase deficiency, peroxisomal thiolase deficiency, peroxisomal bifunctional protein
deficiency, mitochondrial carnitine palmitoyl transferase and carnitine deficiency, mitochondrial
very-long-chain acyl-CoA dehydrogenase deficiency, mitochondrial medium-chain acyl-CoA
dehydrogenase deficiency, mitochondrial short-chain acyl-CoA dehydrogenase deficiency,
mitochondrial electron transport flavoprotein and electron transport flavoprotein:ubiguinone
oxidoreductase deficiency, mitochondrial trifunctional protein deficiency, and mitochondrial short-
chain 3-hydroxyacyl-CoA dehydrogenase deficiency; a transport disorder, such as akinesia,
amyotrophic lateral sclerosis, ataxia telangiectasia, Bell’s palsy, Charcot-Marie Tooth disease,
diabetes insipidus, hyperkalemic petiodic paralysis, normokalemic periodic paralysis, Parkinson’s
disease, malignant hyperthermia, multidrug resistance, myasthenia gravis, dystonias, peripheral
neuropathy; cardiac disorders associated with transport, e.g., angina, bradyarrythmia, tachyarrythmia,
hypertension, Long QT syndrome, myocarditis, cardiomyopathy, nemaline myopathy, centronuclear
myopathy, lipid myopathy, mitochondrial myopathy, thyrotoxic myopathy, ethanol myopathy,
dermatomyositis, inclusion body myositis, infectious myositis, polymyositis; neurological disorders
associated with transport, e.g., Alzheimer’s disease, amnesia, bipolar disorder, dementia, depression,
epilepsy, Tourette's disorder, paranoid psychoses, and schizophrenia; and other disorders associated
with transport, e.g., neurofibromatosis, postherpetic neuralgia, trigeminal nenropathy, sarcoidosis, »
sickle cell anemia, Wilson’s disease, cataracts, infertility, pulmonary artery stenosis, sensorineural
autosomal deafness, hyperglycemia, hypoglycemia, Grave’s disease, goiter, Cushing’s disease,
Addison’s disease, glucose-galactose malabsorption syndrome, hypercholesterolemia,
adrenoleukodystrophy, Menkes disease, occipital horn syndrome, von Gierke disease, cystinuria,
iminoglycinuria, Hartup disease, and Fanconi disease; a neurological disorder such as ischemic
cerebrovascular disease, stroke, cerebral neoplasms, Pick’s disease, Huntington’s disease, and other
extrapyramidal disorders, amyotrophic lateral sclerosis and other motor neuron disorders, progressive
neural muscular atrophy, retinitis pigmentosa, hereditary ataxias, multiple sclerosis and other
demyelinating diseases, bacterial and viral meningitis, brain abscess, subdural empyema, epidural
abscess, suppurative intracranial thrombophlebitis, myelitis and radiculitis, viral central nervous

system disease, prion diseases including kuru, Creutzfeldi-Jakob disease, and Gerstmann-
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Straussler-Scheinker syndrome, fatal familial insomnia, nutritional and metabolic diseases of the
nervous system, neurofibromatosis, tuberous sclerosis, cerebelloretinal hemangioblastomatosis,
encephalotrigeminal syndrome, mental retardation and other developmental disorders of the central
nervous system including Down syndrome, cerebral palsy, neuroskeletal disorders, autonomic
nervous system disorders, cranial nerve disorders, spinal cord diseases, muscular dystrophy and other
neuromuscular disorders, peripheral nervous system disorders, dermatomyositis and polymyositis,
inherited, metabolic, endocrine, and toxic myopathies, myasthenia gravis, periodic paralysis, mental
disorders including mood, anxiety, and seasonal affective disorder (SAD), akathesia, catatonia,
diabetic neuropathy, tardive dyskinesia, dystonias, posthetpetic neuralgia, progressive supranuclear

palsy, corticobasal degeneration, and familial frontotemporal dementia; and cancers including

1 1 T

mel: y , sarcoma, teratocarcinoma, and, in

adenocarcinoma, 1 lymp
particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain, breast, cervix, gall
bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary, pancreas,

parathyroid, penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus.

In another embodiment, a vector capable of expressing CHOP or a fragment or derivative
thereof may be administered to a subject to treat or prevent a disorder associated with decreased
expression or activity of CHOP including, but not limited to, those described above. )

In a further embodiment, a composition comprising a substantially purified CHOP in
conjunction with a suitable pharmaceutical carrier may be administered to a subject to treat or prevent
a disorder associated with decreased expression or activity of CHOP including, but not limited to,
those provided above.

In still another embodiment, an agonist which modulates the activity of CHOP may be
administered to a subject to treat or prevent a disorder associated with decreased expression or
activity of CHOP including, but not limited to, those listed above.

In a further embodiment, an antagonist of CHOP may be administered to a subject to treat or
prevent a disorder associated with increased expression or activity of CHOP. Examples of such ’
disorders include, but ate not limited to, those carbohydrate metabolism, cell proliferative,
autoimmune/inflanmnatory, reproductive, genetic, transport, and neurological disorders and cancer,
described above. In one aspect, an antibody which specifically binds CHOP may be used directly as
an antagonist or indirectly as a targeting or delivery mechanism for bringing a pharmaceutical agent
to cells or tissues which express CHOP.

In an additional embodiment, a vector expressing the complement of the polynucleotide
encoding CHOP may be administered to a subject to treat or prevent a disorder associated with
increased expression or activity of CHOP including, but not limited to, those described above.

In other embodiments, any of the proteins, antagonists, antibodies, agonists, complementary
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sequences, or vectors of the invention may be administered in combination with other appropriate
therapeutic agents. Selection of the appropriate agents for use in combination therapy may be made
by one of ordinary skill in the art, according to conventional pharmaceutical principles. The
combination of therapeutic agents may act synergistically to effect the treatment or prevention of the
various disorders described above. Using this approach, one may be able to achieve therapeutic
efficacy with lower dosages of each agent, thus reducing the potential for adverse side effects.

An antagonist of CHOP may be produced using methods which are generally known in the
art. In particular, purified CHOP may be used to produce antibodies or to screen libraries of,
pharmaceutical agents to identify those which specifically bind CHOP. Antibodies to CHOP may
also be generated using methods that are well known in the art. Such antibodies may include, but are
ot limited to, polyclonal, monoclonal, chimeric, and single chain antibodies, Fab fragments, and

fragments produced by a Fab expression library. Neutralizing antibodies (i.¢., those which inhibit

dimer formation) are generally preferred for therapeutic use. Single chain antibodies (e.g., from

camels or llamas) may be potent enzyme inhibitors and may have advantages in the design of peptide
mimetics, and in the development of immuno-adsorbents and biosensors (Muyldermans, S. (2001) T.
Biotechnol. 74:277-302).

For the production of antibodies, various hosts including goats, rabbits, rats, mice, camels,
dromedaries, llamas, humans, and others may be immunized by injection with CHOP or with any
fragment or oligopeptide thereof which has immunogenic properties. Depending on the host species,
various adjuvants may be used to increase immunological response. Such adjuvants include, but are
not limited to, Freund’s, mineral gels such as aluminum hydroxide, and surface active substances such
as lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, KLH, and dinitrophenol.
Among adjuvants used in humans, BCG (bacilli Calmette-Guerin) and Corynebacterium parvum are
especially preferable.

It is preferred that the oligopeptides, peptides, or fragments used to induce antibodies to
CHOP have an amino acid sequence consisting of at least about 5 amino acids, and generally will
consist of at least about 10 amino acids. It is also preferable that these oligopeptides, peptides, or
fragments are identical to a portion of the amino acid sequence of the natural protejn. Short stretches
of CHOP amino acids may be fused with those of another protein, such as KLH, and antibodies to the
chimeric molecule may be produced.

Monoclonal antibodies to CHOP may be prepared using any technique which provides for the
production of antibody molecules by continuous cell lines in culture. These include, but are not
limited to, the hybridoma technique, the human B-cell hybridoma technique, and the EBV-hybridoma
technique (Kohler, G. et al. (1975) Nature 256:495-497; Kozbor, D. et al. (1985) J. Immuuol.
Methods 81:31-42; Cote, R.J. et al. (1983) Proc. Natl. Acad. Sci. USA 80:2026-2030; and Cole, S.P.
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et al. (1984) Mol. Cell. Biol. 62:109-120).

In addition, techniques developed for the production of “chimeric antibodies,” such as the
splicing of mouse antibody genes to human antibody genes to obtain a molecule with appropriate
antigen specificity and biological activity, can be used (Motrison, S.L. et al. (1984) Proc. Natl. Acad.
Sci. USA 81:6851-6855; Neuberger, M.S. et al. (1984) Nature 312:604-608; and Takeda, S. et al.
(1985) Nature 314:452-454). Alternatively, techniques described for the production of single chain
antibodies may be adapted, using methods known in the att, to produce CHOP-specific single chain
antibodies. Antibodies with related specificity, but of distinct idiotypic composition, may be
generated by chain shuffling from random combinatorial immunoglobulin libraries (Burton, D.R.
(1991) Proc. Natl. Acad. Sci. USA 88:10134-10137).

Antibodies may also be produced by inducing in vive production in the lymphocyte
population or by screening immunoglobulin libraries or panels of highly specific binding reagents as
disclosed in the literature (Orlandi, R. et al. (1989) Proc. Natl. Acad. Sci. USA 86:3833-3837; Winter,
G. et al. (1991) Nature 349:293-299).

Antibody fragments which contain specific binding sites for CHOP may also be generated.
For example, such fragments include, but are not limited to, F(ab"), fragments produced by pepsin
digestion of the antibody molecule and Fab fragments generated by reducing the disulfide bridges of
the F(ab)2 fragments. Alternatively, Fab expression libraries may be constructed to allow rapid and
easy identification of monoclonal Fab fragments with the desired specificity (Huse, W.D. et al. (1989)
Science 246:1275-1281).

Various immunoassays may be used for screening to identify antibodies having the desired
specificity. Numerous protocols for competitive binding or immunoradiometric assays using either
polyclonal or monoclonal antibodies with established specificities are well known in the art. Such
immunoassays typically involve the measurement of complex formation between CHOP and its
specific antibody. A two-site, monoclonal-based immunoassay utilizing monoclonal antibodies
reactive to two non-interfering CHOP epitopes is generally used, but a competitive binding assay may
also be employed (Pound, supra).

Various methods such as Scatchard analysis in conjunction with radioimmunoassay
techniques may be used to assess the affinity of antibodies for CHOP. Affinity is expressed as an
association constant, K,, which is defined as the molar concentration of CHOP-antibody complex
divided by the molar concentrations of free antigen and free antibody under equilibrium conditions.
The K, determined for a preparation of polyclonal antibodies, which are heterogeneous in their
affinities for multiple CHOP epitopes, represents the average affinity, or avidity, of the antibodies for
CHOP. The K, determined for a preparation of monoclonal antibodies, which are monospecific for a

particular CHOP epitope, represents a true measure of affinity. High-affinity antibody preparations
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with K, ranging from about 10° to 10'? L/mole are preferred for use in immunoassays in which the
CHOP-antibody complex must withstand rigorous manipulations. Low-affinity antibody preparations
with K, ranging from about 10° to 107 L/mole are preferred for use in immunopurification and similar
procedures which ultimately require dissociation of CHOP, preferably in active form, from the
antibody (Catty, D. (1988) Antibodies. Volume I: A Practical Approach, IRL Press, Washington DC;
Liddell, J.E. and A. Cryer (1991) A Practical Guide to Monoclonal Antibodies, John Wiley & Sons,
New York NY).

The titer and avidity of polyclonal antibody preparations may be further evaluated to
determine the quality and suitability of such preparations for certain downstream applications. For
example, a polyclonal antibody preparation containing at least 1-2 mg specific antibody/ml,
preferably 5-10 mg specific antibody/ml, is generally employed in procedures requiring precipitation
of CHOP-antibody complexes. Procedures for evaluating antibody specificity, titer, and avidity, and
guidelines for antibody quality and usage in various applications, are generally available (Catty,
supra, and Coligan et al., supra).

Tn another embodiment of the invention, the polynucleotides encoding CHOP, or any
fragment or complement thereof, may be used for therapeutic purposes. In one aspect, modifications
of gene expression can be achieved by designing complementary sequences or antisense molecules
(DNA, RNA, PNA, or modified oligonucleotides) to the coding or regulatory regions of the gene
encoding CHOP. Such technology is well known in the art, and antisense oligonucleotides or larger
fragments can be designed from various locations along the coding or control regions of sequences
encoding CHOP (Agrawal, S., ed. (1996) Antisense Therapeutics, Humana Press Inc., Totawa NJ).

In therapeutic use, any gene delivery system suitable for introduction of the antisense
sequences into appropriate target cells can be used. Antisense sequences can be delivered
intracellularly in the form of an expression plasmid which, upon transcription, produces a sequence
complementary to at least a portion of the cellular sequence encoding the target protein (Slater, J.E. et
al. (1998) 1. Allergy Clin. Immunol. 102(3):469-475; Scanlon, K.J. et al. (1995) 9(13):1288-1296).
Antisense sequences can also be introduced intracellularly through the use of viral vectors, such as
retrovirus and adeno-associated virus vectors (Miller, A.D. (1990) Blood 76:271; Ausubel, supra;
Uckert, W. and W. Walther (1994) Pharmacol. Ther. 63(3):323-347). Other gene delivery
mechanisms include liposome-derived systems, artificial viral envelopes, and other systems known in
the art (Rossi, I.J. (1995) Br. Med. Bull. 51(1):217-225; Boado, R.J. et al. (1998) J. Pharm. Sci.
87(11):1308-1315; Morxis, M.C. et al. (1997) Nucleic Acids Res. 25(14):2730-2736).

In another embodiment of the invention, polynucleotides encoding CHOP may be .used for
somatic or germline gene therapy. Gene therapy may be performed to (i) correct a genetic deficiency

(e.g., in the cases of severe combined immunodeficiency (SCID)-X1 disease characterized by X-
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linked inherxitance (Cavazzana-Calvo, M. et al. (2000) Science 288:669-672), severe combined
immunodeficiency syndrome associated with an inherited adenosine deaminase (ADA) deficiency
(Blaese, R.M. et al. (1995) Science 270:475-480; Bordignon, C. et al. (1995) Science 270:470-475),
cystic fibrosis (Zabner, J. et al. (1993) Cell 75:207-216; Crystal, R.G. et al. (1995) Hum. Gene
Therapy 6:643-666; Crystal, R.G. et al. (1995) Hum. Gene Therapy 6:667-703), thalassamias, familial
hypercholesterolemia, and hemophilia resulting from Factor VIII or Factor IX deficiencies (Crystal,
R.G. (1995) Science 270:404-410; Verma, IM. and N. Somia (1997) Nature 389:239-242)), (ii}
express a conditionally lethal gene product (e.g., in the case of cancers which result from unregulated
cell proliferation), or (iii) express a protein which affords protection against intracellular parasites
(e.g., against human retroviruses, such as human immunodeficiency virus (HIV) (Baltimore, D.
(1988) Nature 335:395-396; Poeschla, E. et al. (1996) Proc. Natl. Acad. Sci. USA 93:11395-11399),
hepatitis B or C virus (HBV, HCVY); fungal parasites, such as Candida albicans and Paracoccidioides
brasiliensis; and protozoan parasites such as Plasmodium falciparum and Trypanosoma cruzi). In the
case where a genetic deficiency in CHOP expression or regulation causes disease, the expression of
CHOP from an appropriate population of transduced cells may alleviate the clinical manifestations
caused by the genetic deficiency.

In a farther embodiment of the invention, diseases or disorders caused by deficiencies in
CHOP are treated by constructing mammalian expression vectors encoding CHOP and introducing
these vectors by mechanical means into CHOP-deficient cells, Mechanical transfer technologies for
use with cells in vivo or ex vitro include (i) direct DNA microinjection into individual cells, (ii)
ballistic gold particle delivery, (iii) liposome-mediated transfection, (iv) receptor-mediated gene
transfer, and (v) the use of DNA &ausposons (Morgan, R.A. and W.F. Anderson (1993) Annu. Rev. -
Biochem. 62:191-217; Ivics, Z. (1997) Cell 91:501-510; Boulay, J-L. and H. Récipon (1998) Cuur.
Opin. Biotechnol. 9:445-450).

Expression vectors that may be effective for the expression of CHOP include, but are not
limited to, the PCDNA 3.1, EPITAG, PRCCMV2, PREP, PVAX, PCR2-TOPOTA vectors
(Invitrogen, Carlsbad CA), PCMV-SCRIPT, PCMV-TAG, PEGSH/PERV (Stratagene, La Jolla CA),
and PTET-OFF, PTET-ON, PTRE2, PTRE2-LUC, PTK-HYG (Clontech, Palo Alto CA). CHOP may
be expressed using (i) a constitutively active promoter, (e.g., from cytomegalovirus (CMV), Rous
sarcoma virns (RSV), SV40 virus, thymidine kinase (TK), or B-actin genes), (ii) an inducible
promoter (e.g., the tetracycline-regulated promoter (Gossen, M. and H. Bujard (1992) Proc. Natl.
Acad. Sci. USA 89:5547-5551; Gossen, M. et al. (1995) Science 268:1766-1769; Rossi, EM.V. and
H.M. Blau (1998) Curr. Opin. Biotechnol. 9:451-456), commercially available in the T-REX plasmid
(Invitrogen)); the ecdysone-inducible promoter (available in the plasmids PVGRXR and PIND;
Invitrogen); the FK506/rapamycin inducible promoter; or the RU486/mifepristone inducible promoter
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(Rossi and Blau, supra)), or (iii) a tissue-specific promoter or the native promoter of the endogenous
gene encoding CHOP from 2 normal individual.

Commercially available liposome transformation kits (e.g., the PERFECT LIPID
TRANSFECTION KIT, available from Invitrogen) allow one with ordinary skill in the art to deliver
polynucleotides to target cells in culture and require minimal effort to optimize experimental
parameters. In the alternative, transformation is performed using the calcium phosphate method
(Graham, F.L. and A.J. Eb (1973) Virology 52:456-467), or by electroporation (Néumann, E. et al.
(1982) EMBO J. 1:841-845). The introduction of DNA to primary cells requires modification of
these standardized mammalian transfection protocols.

In another embodiment of the invention, diseases or disorders caused by genetic defects with
respect to CHOP expression are treated by constructing a retrovirus vector consisting of (i) the
polynucleotide encoding CHOP under the control of an independent promoter or the retrovirus long
terminal repeat (LTR) promoter, (ii) appropriate RNA packaging signals, and (iii) a Rev-responsive
element (RRE) along with additional retrovirus cis-acting RNA sequences and coding sequences
required for efficient vector propagation. Retrovirus vectors (e.g., PFB and PFBNEO) are
commercially available (Stratagene) and are based on published data (Riviere, L et al. (1995) Proc.
Natl. Acad. Sci. USA 92:6733-6737), incorporated by reference herein. The vector is propagated in
an appropriate vector producing cell line (VPCL) that expresses an envelope gene with a tropism for
receptors on the target cells or a promiscuous envelope protein such as VSVg (Armentano, D. et al.
(1987) J. Virol. 61:1647-1650; Bender, MLA. et al. (1987) J. Virol. 61:1639-1646; Adam, M.A. and
A.D. Miller (1988) J. Virol. 62:3802-3806; Dull, T. et al. (1998) J. Virol. 72:8463-8471; Zuiferey, R.
et al. (1998) J. Virol. 72:9873-9880). U.S. Patent No. 5,910,434 to Rigg (“Method for obtaining
retrovirus packaging cell lines producing high transducing efficiency retroviral supernatant”)
discloses a method for obtaining retrovirus packaging cell lines and is hereby incorporated by
reference. Propagation of retrovirus vectors, transduction of a population of cells (e.g., CD4* T-
cells), and the return of transduced cells to a patient are procedures well known to persons skilled in
the art of gene therapy and bave been well documented (Ranga, U. et al. (1997) J. Virol. 71:7020-
7029; Baver, G. et al. (1997) Blood 89:2259-2267; Bonyhadi, M.L. (1997) J. Virol. 71:4707-4716;
Ranga, U. et al. (1998) Proc. Natl. Acad. Sci. USA 95:1201-1206; Su, L. (1997) Blood 89:2283-
2290).

Tn the alternative, an adenovirus-based gene therapy delivery system is used to deliver
polynucleotides encoding CHOP to cells which have one or more genetic abnormalities with respect
to the expression of CHOP. The construction and packaging of adenovirus-based vectors are well
known to those with ordinary skill in the art. Replication defective adenovirus vectors have proven to

be versatile for importing genes encoding immunoregulatory proteins into intact islets in the pancreas
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(Csete, M.E. et al. (1995) Transplantation 27:263-268). Potentially useful adenoviral vectors are
described in U.S. Patent No. 5,707,618 to Armentano (“Adenovirus vectors for gene therapy™),
hereby incorporated by reference. For adenoviral vectors, see also Antinozzi et al., 1999 (Annu. Rev.
Nutr. 19:511-544) and Verma and Somia, 1997 (Nature 18:389:239-242), both incorporated by
reference herein,

In another alternative, a herpes-based, gene therapy delivery system is used to deliver
polynucleotides encoding CHOP to target cells which have one or more genetic abnormalities with
respect to the expression of CHOP. The use of herpes simplex virus (HSV)-based vectors may be
especially valuable for introducing CHOP to cells of the central nervous system, for which HSV has a
tropism. The construction and packaging of herpes-based vectors are well known to those with
ordinary skill in the art. A replication-competent herpes simplex virus (HSV) type 1-based vector has
been used to deliver a reporter gene to the eyes of primates (Liu, X. et al. (1999) Exp. Eye Res.
169:385-395). The construction of a HSV-1 virus vector has also been disclosed in detail in U.S.
Patent No. 5,804,413 to DeLuca (“Herpes simplex virns strains for gene transfer””), which is hereby
incorporated by reference. U.S. Patent No. 5,804,413 teaches the use of recombinant HSV d92 which
consists of a genome containing at least one exogenous gene to be transferred to a cell under the
control of the appropriate promoter for purposes including human gene therapy. Also taught by this
patent are the construction and use of recombinant HSV strains deleted for ICP4, ICP27 and ICP22.
For HSV vectors, see also Goins et al., 1999 (I. Virol. 73:519-532) and Xu et al., 1994 (Dev. Biol.
163:152-161), hereby incorporated by reference. The manipulation of cloned herpesvirus sequences,
the generation of recombinant virus following the transfection of multiple plasmids containing
different segments of the large herpesvirus genomes, the growth and propagation of herpesvirus, and
the infection of cells with herpesvirus are techniques well known to those of ordinary skill in the art.

In another aliernative, an alphavirus (positive, single-stranded RNA virus) vector is used to
deliver polynucleotides encoding CHOP to target cells. The biology of the prototypic alphavirus,
Semliki Forest Virus (SFV), has been studied extensively and gene transfer vectors bave been based
on the SFV genome (Garoff, H. and X.-J. Li (1998) Cuzr. Opin. Biotechnol. 9:464-469). During
alphavirus RNA replication, a subgenomic RNA is generated that normally encodes the viral capsid
proteins, This subgenomic RNA replicates to higher levels than the full length genomic RNA,
resulting in the overproduction of capsid proteins relative to the viral proteins with enzymatic activity
(e.g., protease and polymerase). Similarly, inserting the coding sequence for CHOP into the
alphavirus genome in place of the capsid-coding region results in the production of a large number of
CHOP-coding RNAs and the synthesis of high levels of CHOP in vector transduced cells. While
alphavirus infection is typically associated with cell lysis within a few days, the ability to establish a
persistent infection in hamster normal kidney cells (BHK-21) with a variant of Sindbis virus (SIN)
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indicates that the Iytic replication of alphaviruses can be altered to suit the needs of the gene therapy
application (Dryga, S.A. et al. (1997) Virology 228:74-83). The wide host range of alphaviruses will
allow the introduction of CHOP into a variety of cell types. The specific transduction of a subset of
cells in a population may require the sorting of cells prior to transduction. The methods of
manipulating infectious cDNA. clones of alphaviruses, performing alphavirus cDNA and RNA
transfections, and performing alphavirus infections, are well known to those with ordinary skill in the
art.

Oligonucleotides derived from the transcription initiation site, e.g., between about positions
-10 and +10 from the start site, may also be employed to inhibit gene expression. Similarly,
inhibition can be achieved using triple helix base-pairing methodology. Triple helix pairing is useful
because it causes inhibition of the ability of the double helix to open sufficiently for the binding of
polymerases, transcription factors, or regulatory molecules. Recent therapeutic advances using
triplex DNA have been described in the literature (Gee, J.E. et al. (1994), in Huber, B.E. and B.L
Carr, Molecular and Immunologic Approaches, Futura Publishing, Mt. Kisco NY, pp. 163-177). A
complementary sequence or antisense molecule may also be designed to block translation of mRNA
by preventing the transcript from binding to ribosomes.

Ribozymes, enzymatic RNA molecules, may also be used to catalyze the specific cleavage of
RNA. The mechanism of ribozyme action involves sequence-specific hybridization of the ribozyme
molecule to complementary target RNA, followed by endonucleolytic cleavage. For example,
engineered hammerbead motif ribozyme molecules may specifically and efficiently catalyze
endonucleolytic cleavage of sequences encoding CHOP.

Specific ribozyme cleavage sites within any potential RNA target are initially identified by
scanning the target molecule for fibozyme cleavage sites, including the following sequences: GUA,
GUU, and GUC. Once identified, short RNA sequences of between 15 and 20 ribonucleotides,
corresponding to the region of the target gene containing the cleavage site, may be evaluated for
secondary structural features which may render the oligonucleotide inoperable. The suitability of
candidate targets may also be evaluated by testing accessibility to hybridization with complementary
oligonucleotides using ribonuclease protection assays.

Complementary ribonucleic acid molecules and ribozymes of the invention may be prepared
by any method known in the art for the synthesis of nucleic acid molecules. These include techniques
for chemically synthesizing oligonucleotides such as solid phase phosphoramidite chemical synthesis.
Altemnatively, RNA molecules may be generated by in vitro and in vivo transcription of DNA
sequences encoding CHOP. Such DNA sequences may be incorporated into a wide variety of vectors
with suitable RNA polymerase promoters such as T7 or SP6. Alternatively, these cDNA constructs

that synthesize complementary RNA, constitutively or inducibly, can be introduced into cell lines,
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cells, or tissues.

RNA molecules may be modified to increase intracellular stability and half-life. Possible
modifications include, but are not limited to, the addition of flanking sequences at the 5*and/or 3’
ends of the molecule, or the use of phosphorothioate or 2’ O-methy] rather than phosphodiesterase
linkages within the backbone of the molecule. This concept is inberent in the production of PNAs
and can be extended in all of these molecules by the inclusion of nontraditional bases such as inosine,
queosine, and wybutosine, as well as acetyl-, methyl-, thio-, and similarly modified forms of adenine,
cytidine, gnanine, thymine, and uridine which are not as easily recognized by endogenous
endonucleases.

An additional embodiment of the invention encompasses a method for screening for a
compound which is effective in altering expression of a polynucleotide encoding CHOP. Compounds
which may be effective in altering expression of a specific polynucleotide may include, but are not
limited to, oligonucleotides, antisense oligonucleotides, triple helix-forming oligonucleotides,
transcription factors and other polypeptide transcriptional regulators, and non-macromolecular
chemical entities which are capable of interacting with specific polynucleotide sequences. Effective
compounds may alter polynucleotide expression by acting as either inhibitors or promoters of
polynucleotide expression. Thus, in the treatment of disorders associated with increased CHOP
expression or activity, a compound which specifically inhibits expression of the polynucleotide
encoding CHOP may be therapeutically useful, and in the treatment of disorders associated with
decreased CHOP expression or activity, a compound which specifically promotes expression of the
polynucleotide encoding CHOP may be therapeutically useful.

At least one, and up to a phurality, of test compounds may be screened for effectiveness in
altering expression of a specific polynucleotide. A test compound may be obtained by any method
commonly known in the art, including chemical modification of a compound known to be effective in
altering polynucleotide expression; selection from an existing, commercially-available or proprietary
library of naturally-occurring or non-natural chemical compounds; rational design of a compound
based on chemical and/or structural properties of the target polynucleotide; and selection from a.
library of chemical compounds created combinatorially or randomly. A sample comprising a
polynucleotide encoding CHOP is exposed to at Jeast one test compound thus obtained. The sample
may comprise, for example, an intact or permeabilized cell, or an in vitro cell-free or reconstituted
biochemical system. Alterations in the expression of a polynucleotide encoding CHOP are assayed
by any method commonly known in the art. Typically, the expression of a specific nucleotide is
detected by hybridization with a probe having a nucleotide sequence complementary to the sequence
of the polynucleotide encoding CHOP. The amount of hybridization may be quantified, thus

forming the basis for a comparison of the expression of the polynucleotide both with and without
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exposure to one or more test compounds. Detection of a change in the expression of a polynucleotide
exposed to a test compound indicates that the test compound is effective in altering the expression of
the polynucleotide. A screen for a compound effective in altering expression of a specific
polynucleotide can be carried out, for example, using a Schizosaccharonyces pombe gene expression
system (Atkins, D. et al. (1999) U.S. Patent No. 5,932,435; Arndt, G.M. et al. (2000) Nucleic Acids
Res. 28:E15) or a human cell line such as HeLa cell (Clarke, M.L. et al. (2000) Biochem. Biophys.
Res. Commun. 268:8-13). A particular embodiment of the present invention involves screening a
combinatorial library of oligonucleotides (such as deoxyribonucleotides, ribonucleotides, peptide
nucleic acids, and modified oligonucleotides) for antisense activity against a specific polynucleotide
sequence (Bruice, T.W. et al. (1997) U.S. Patent No. 5,686,242; Bruice, T.W. et al. (2000) U.S.
Patent No. 6,022,691).

Many methods for introducing vectors into cells or tissues are available and equally suitable
for use in vivo, in vitro, and ex vivo. For ex vivo therapy, vectors may be introduced into stem cells
taken from the patient and clonally propagated for autologous transplant back into that same patient.
Delivery by transfection, by liposome injections, or by polycationic amino polymers may be achieved
using methods which are well known in the art (Goldman, C.K. et al. (1997) Nat. Biotechnol. 15:462-
466).

Any of the therapeutic methods described above may be applied to any subject in need of
such therapy, including, for example, mammals such as humans, dogs, cats, cows, horses, rabbits, and
monkeys.

An additional embodiment of the invention relates to the administration of a composition
which generally comprises an active ingredient formulated with a pharmacentically acceptable
excipient. Excipients may include, for example, sugars, starches, celluloses, gums, and proteins.
Various formulations are commonly known and are thoroughly discussed in the latest edition of
Remington’s Pharmaceutical Sciences (Maack Publishing, Easton PA). Such compositions may
consist of CHOP, antibodies to CHOP, and mimetics, agonists, antagonists, or inhibitors of CHOP.

The compositions utilized in this invention may be administered by any number of routes
including, but not limited to, oral, intravenous, intramuscular, intra-arterial, intramedullaty,
intrathecal, intraventricular, pulmonary, transdermal, subcutaneous, intraperitoneal, intranasal,
enteral, topical, sublingual, or rectal means.

Compositions for pulmonary administration may be prepared in liquid or dry powder form.
These compo:sitions are generally acrosolized immediately prior to inhalation by the patient. In the
case of small molecules (e.g. traditional low molecular weight organic drugs), aerosol delivery of
fast-acting fornmlations is well-known in the art. In the case of macromolecules (e.g. larger peptides

and proteins), recent developments in the field of pulmonary delivery via the alveolar region of the
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lung have enabled the practical delivery of drugs such as insulin to blood cixculation (Patton, J.S. et
al., U.S. Patent No. 5,997,848). Pulmonary delivery has the advantage of administration without
needle injection, and obviates the need for potentially toxic penetration enhancers.

Compositions suitable for use in the invention include compositions wherein the active
ingredients are contained in an effective amount to achieve the intended purpose. The determination
of an effective dose is well within the capability of those skilled in the art.

" Specialized forms of compositions may be prepared for direct intracellular delivery of
macromolecules comprising CHOP or fragments thereof. For example, liposome preparations

tecn]

containing a cell-i meable macror may promote cell fusion and intracellular delivery of

the macromolecule. Alternatively, CHOP or a ﬁaémﬁnt thereof may be joined to a short cationic N-
terminal portion from the HIV Tat-1 protein. Fusion proteins thus generated have been found to
transduce into the cells of all tissues, including the brain, in a mouse model system (Schwarze, S.R. et
al. (1999) Science 285:1569-1572).

For any compound, the therapentically effective dose can be estimated initially either in cell
culture assays, e.g., of neoplastic cells, or in animal models such as mice, rats, rabbits, dogs,
monkeys, or pigs. An animal model may also be used to determine the appropriate concentration
range and route of administration. Such information can then be used to deterimine useful doses and
routes for administration in humans.

A therapeutically effective dose refers to that amount of active ingredient, for example CHOP
or fragments thereof, antibodies of CHOP, and agonists, antagonists or inhibitors of CHOP, which
ameliorates the symptoms or condition. Therapeutic efficacy and toxicity may be determined by
standard pharmaceutical procedures in cell cultures or with experimental animals, such as by
calculating the EDs, (the dose therapeutically effective in 50% of the population) or LDs;, (the dose
lethal to S0% of the population) statistics. The dose ratio of toxic to therapeutic effects is the
therapeutic index, which can be expressed as the LDg/EDs, ratio. Compositions which exhibit large
therapeutic indices are preferred. The data obtained from cell culture assays and animal studies are
used to formulate a range of dosage for human use. The dosage contained in such compositions is
preferably within a range of circulating concentrations that includes the EDj, with little or no toxicity.
The dosage varies within this range depending upon the dosage form employed, the sensitivity of the
patient, and the route of administration.

The exact dosage will be determined by the practitioner, in light of factors related to the
subject requiring treatment. Dosage and administration are adjusted to provide sufficient levels of the
active moiety or to maintain the desired effect. Factors which may be taken into account include the
severity of the disease state, the general health of the subject, the age, weight, and gender of the

subject, time and frequency of administration, drug combination(s), reaction sensitivities, and
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response to therapy. Long-acting compositions may be administered every 3 to 4 days, every week,
or biweekly depending on the haif-life and clearance rate of the particular formulation.

Notmal dosage amounts may vary from about 0.1 g to 100,000 g, up to a total dose of
about 1 gram, depending upon the route of administration. Guidance as to particular dosages and
methods of delivery is provided in the literature and generally available to practitioners in the art.
Those skilled in the art will employ different formulations for nucleotides than for proteins or their
inhibitors. Similarly, delivery of polynucleotides or polypeptides will be specific to particular cells,
conditions, locations, etc.

DIAGNOSTICS

In another embodiment, antibodies which specifically bied CHOP may be used for the
diagnosis of disorders characterized by expression of CHOP, or in assays to monitor patients being
treated with CHOP or agonists, antagonists, or inhibitors of CHOP. Antibodies useful for diagnostic
purposes may be prepared in the same manner as described above for therapeutics. Diagnostic assays
for CHOP include methods which utilize the antibody and a label to detect CHOP in human body
fluids or in extracts of cells or tissues. The antibodies may be used with or without modification, and
may be labeled by covalent or non-covalent attachment of a reporter molecule. A wide variety of
reporter molecules, several of which are described above, are known in the art and may be used.

A variety of protocols for measuring CHOP, including ELISAs, RIAs, and FACS, are known
in the art and provide a basis for diagnosing altered or abnormal levels of CHOP expression. Normal
or standard values for CHOP expression are established by combining body fluids or cell extracts
taken from normal mammalian subjects, for example, human subjects, with antibodies to CHOP
under conditions suitable for complex formation. The amount of standard complex formation may be
quantitated by various methods, such as photometric means. Quantities of CBOP expressed in
subject, control, and disease samples from biopsied tissues are compared with the standard values.
Deviation between standard and subject values establishes the parameters for diagnosing disease.

In another embodiment of the invention, the polynucleotides encoding CHOP may be used for
diagnostic purposes. The polynucleotides which may be used include oligonucleotide sequences,
complementary RNA and DNA molecules, and PNAs. The polynucleotides may be used to detect
and quantify gene expression in biopsied tissues in which expression of CHOP may be correlated
with disease. The diagnostic assay may be used to determine absence, presence, and excess
expression of CHOP, and to monitor regulation of CHOP levels during therapeutic intervention.

In one aspect, hybridization with PCR probes which are capable of detecting polynucleotide
sequences, including genomic sequences, encoding CHOP or closely related molecules may be used
to identify nucleic acid sequences which encode CHOP. The specificity of the probe, whether it is

made from a highly specific region, e.g., the 5’ regulatory region, or from a less specific region, e.g., a
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conserved motif, and the stringency of the hybridization or amplification will determine whether the
probe identifies only naturally occurring sequences encoding CHOP, allelic variants, or related
sequences.

Probes may also be used for the detection of related sequences, and may have at least 50%
sequence identity to any of the CHOP encoding sequences. The hybridization probes of the subject
invention may be DNA or RNA and may be derived from the sequence of SEQ ID NO:11-20 or from
genomic sequences including promoters, enhancers, and introns of the CHOP gene.

Means for producing specific hybridization probes for DNAs encoding CHOP include the
cloning of polynucleotide sequences encoding CHOP or CHOP derivatives into vectors for the
production of mRNA probes. Such vectors are known in the art, are commercially available, and may
be used to synthesize RNA probes in vitro by means of the addition of the appropriate RNA
polymerases and the appropriate labeled nucleotides. Hybridization probes may be labeled bya
variety of reporter groups, for example, by radionuclides such as **P or 'S, or by enzymatic labels,
such as alkaline phosphatase coupled to the probe via avidin/biotin coupling systems, and the like.

Polynucleotide sequences encoding CHOP may be used for the diagnosis of disorders
associated with expression of CHOP. Examples of such disorders include, but are not limited to, a

carbohydrate metabolic disorder, such as congenital type II dyserythropoietic anemia, diabetes,

insulin-dependent diab: mellitus, non-insuli P diabetes mellitus,
fructose-1,6-diphosphatase deficiency, galactosemia, glucagonoma, hereditary fructose intolerance,
hypoglycemia, mannosidosis, neuraminidase deficiency, obesity, galactose epimerase deficiency,
glycogen storage diseases, lysosomal storage diseases, fructosuria, pentosuria, carbohydrate-deficient
glycoprotein syndromes (CDGS types 1A and 1B), autoimmune thyroid disorders,
aspartylglycosaminuria, GM, gangliosidosis, GM, gangliosidosis, B-galactosidase
B-N-acetylhexosaminidase deficiency, glycolipid storage diseases, neurological dysfunction,
sialidosis, hepatosplenomegaly, and inherited abnormalities of pyruvate metabolism; a cell
proliferative disorder, such as actinic keratosis, arteriosclerosis, atherosclerosis, bursitis, cirrhosis,
hepatitis, mixed connective tissue discase (MCTD), myelofibrosis, paroxysmal nocturnal
hemog]lobinuria, polycythemia vera, psoriasis, primary thrombocythemia; an
autoimmune/inflammatory disorder such as acquired immunodeficiency syndrome (AIDS),
Addison’s disease, adult respiratory distress syndrome, allergies, ankylosing spondylitis, amyloidosis,
anemia, asthma, atherosclerosis, autoimmune hemolytic anemia, autoimmune thyroiditis, bronchitis,
cholecystitis, contact dermatitis, Crohn's discase, atopic dermatitis, dermatomyositis, diabetes
mellitus, emphysema, episodic lymphopenia with lymphocytotoxins, erythroblastosis fetalis,
erythema nodosum, atrophic gastritis, glomerulonephritis, Goodpasture’s syndrome, gout, Graves

disease, Hashimoto’s thyroiditis, hypereosinophilia, irritable bowel syndrome, multiple sclerosis,

64

JP 2005-501526 A 2005.1.20



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

25

30

35

(195)

WO 02/097060 PCT/US02/18354

myasthenia gravis, myocardial or pericardial inflammation, osteoarthritis, osteoporosis, pancreatitis,
polymyositis, psoriasis, Reiter’s syndrome, rhenmatoid arthritis, scleroderma, Sjbgren’s syndrome,
systemic anaphylaxis, systemic lupus erythematosus, systemic sclerosis, thrombocytopenic purpura,
ulcerative colitis, uveitis, Werner syndrome, complications of cancer, hemodialysis, and
extracorporeal circulation, viral, bacterial, fungal, parasitic, protozoal, and helminthic infections, and
trauma; a reproductive disorder such as a disorder of prolactin production, infertility, including tubal
disease, ovulatory defects, endometriosis, a disruption of the estrous cycle, a disruption of the
menstrual cycle, polycystic ovary syndrome, ovarian hyperstimulation syndrome, an endometrial or
ovarian tumor, a uterine fibroid, antoimmune disorders, ectopic pregnancy, teratogenesis; cancer of
the breast, fibrocystic breast disease, galactorrhea; a disruption of spermatogenesis, abnormal sperm
physiology, cancer of the testis, cancer of the prostate, benign prostatic hyperplasia, prostatitis,
Peyronie’s disease, impotence, carcinoma of the male breast, gynecomastia, hypergonadotropic and
hypogonadotropic hypogonadism, psendohermaphroditism, azoospermia, premature ovarian failure,
acrosin deficiency, delayed puperty, retrograde ejaculation and anejaculation, haemangioblastomas,
cystsphaeochromocytomas, paraganglioma, cystadenomas of the epididymis, and endolymphatic sac
tumours; a genetic disorder, such as adrenoleukodystrophy, Alport’s syndrome, choroideremia,
Duchenne and Becker muscular dystrophy, Down syndrome, cystic fibrosis, chronic granulomatous
disease, Gaucher’s disease, Huntington's chorea, Marfan’s syndrome, muscular dystrophy, myotonic
dystrophy, pycnodysostosis, Refsum’s syndrome, retinoblastoma, sickle cell anemia, thalassemia,
‘Werner syndrome, von Willebrand’s disease, Wilms’ tumor, Zellweger syndrome, peroxisomal acyl-
CoA oxidase deficiency, peroxisomal thiolase deficiency, peroxisomal bifunctional protein
deficiency, mitochondrial camnitine palmitoyl transferase and carnitine deficiency, mitochondrial
very-long-chain acyl-CoA dehydrogenase deficiency, mitochondrial medium-chain acyl-CoA
dehydrogenase deficiency, mitochondrial short-chain acyl-CoA dehydrogenase deficiency,
mitochondrial electron transport flavoprotein and electron transport flavoprotein:ubiquinone
oxidoreductase deficiency, mitochondrial trifunctional protein deficiency, and mitochondrial short-
chain 3-hydroxyacyl-CoA dehydrogenase deficiency; a transport disorder, such as akinesia,
amyotrophic lateral sclerosis, ataxia telangiectasia, Bell’s palsy, Charcot-Marie Tooth disease,
diabetes insipidus, hyperkalemic periodic paralysis, normokalemic periodic paralysis, Parkinson’s
disease, malignant hyperthermia, multidrug resistance, myasthenia gravis, dystonias, peripheral
neuropathy; cardiac disorders associated with transport, e.g., angina, bradyarrythmia, tachyarrythmia,
hypertension, Long QT syndrome, myocarditis, cardiomyopathy, nemaline myopathy, centronuclear
myopathy, lipid myopathy, mitochondrial myopathy, thyrotoxic myopathy, ethanol myopathy,
dermatomyositis, inclusion body myositis, infectious myositis, polymyositis: neurological disorders

associated with transport, e.g., Alzheimer’s disease, ammnesia, bipolar disorder, dementia, depression,
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epilepsy, Tourette’s disorder, paranoid psychoses, and schizophrenia; and other disorders associated
with transport, e.g., neurofibromatosis, postherpetic neuralgia, trigeminal neuropathy, sarcoidosis,
sickle cell anemia, Wilson’s disease, cataracts, infertility, pulmonary artery stenosis, sensorineural
autosomal deafness, hyperglycemia, hypoglycemia, Grave’s disease, goiter, Cushing’s disease,
Addison’s disease, glicose-galactose malabsorption syndrome, hypercholesterolemia,
adrenoleukodystrophy, Menkes disease, occipital horn syndrome, von Gierke disease, cystinuria,
iminoglycinuria, Hartup disease, and Fanconi disease; a neurological disorder such as ischemic
cerebrovascular disease, stroke, cerebral neoplasms, Pick’s disease, Huntington’s disease, and other
extrapyramidal disorders, amyotrophic lateral sclerosis and other motor neuron disorders, progressive
neural muscular atrophy, retinitis pigmentosa, hereditary ataxias, multiple sclerosis and other
demyelinating diseases, bacterial and viral meningitis, brain abscess, subdural empyema, epidural
abscess, suppurative intracranial thrombophlebitis, myelitis and radiculitis, viral central nervous
system disease, prion diseases including kuru, Creutzfeldt-Jakob disease, and Gerstmann-
Straussler-Scheinker syndrome, fata] familial insomnia, nutritional and metabolic diseases of the
nervous system, neurofibromatosis, tuberous sclerosis, cerebelloretinal hel.nangioblastomatosis,
encephalotrigeminal syndrome, mental retardation and other developmental disorders of the central
nervous system incloding Down syndrome, cerebral palsy, neuroskeletal disorders, autonomic
nervous system disorders, cranial nerve disorders, spinal cord diseases, muscular dystrophy and other
neuromuscular disorders, peripheral nervous system disorders, dermatomyositis and polymyositis,
inherited, metabolic, endocrine, and toxic myopathies, myasthenia gravis, periodic paralysis, mental
disorders including mood, anxiety, and seasonal affective disorder (SAD), akathesia, catatonia,
diabetic neuropathy, tardive dyskinesia, dystonias, postherpetic neuralgia, progressive supranuclear
palsy, corticobasal degeneration, and familial frontotemporal dementia; and cancers including
adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, sarcoma, teratocarcinoma, and, in
particular, cancers of the adrenal gland, bladde, bone, bone matrow, brain, breast, cervix, gall
‘bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary, pancreas,
parathyroid, penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus. The
polynucleotide sequences encoding CHOP may be used in Southern or northern analysis, dot blot, or
other membrane-based technologies; in PCR technologies; in dipstick, pin, and multiformat ELISA~
like assays; and in microarrays utilizing fluids or tissues from patients to detect altered CHOP
expression. Such qualitative or quantitative methods are well known in the art.
Tn a particular aspect, the nucleotide sequences encoding CHOP may be useful in assays that
detect the presence of associated disorders, particularly those mentioned above. The nucleotide-
sequences encoding CHOP may be labeled by standard methods and added to a fluid or tissue sample

from a patient under conditions suitable for the formation of hybridization complexes. Aftera
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suitable incubation period, the sample is washed and the signal is quantified and compared with a
standard value. If the amount of signal in the patient sample is significantly altered in comparison to
a control sample then the presence of altered levels of nucleotide sequences encoding CHOP in the
sample indicates the presence of the associated disorder. Such assays may also be used to evaluate
the efficacy of a particular therapeutic treatment regimen in animal studies, in clinical trials, or to
monitor the treatment of an individual patient.

In order to provide a basis for the diagnosis of a disorder associated with expression of
CHOP, a normal or standard profile for expression is established. This may be accomplished by
combining body fluids or cell extracts taken from normal subjects, either animal or human, with a
sequence, or a fragment thereof, encoding CHOP, under conditions suitable for hybridization or
amplification. Standard hybridization may be quantified by comparing the values obtained from
normal subjects with values from an experiment in which a known amount of a substantially purified
polynucleotide is used. Standard values obtained in this manner may be compared with values
obtained from samples from patients who are symptomatic for a disorder. Deviation from standard
values is used to establish the presence of a disorder.

Once the presence of a disorder is established and a treatment protocol is initiated,
hybridization assays may be repeated on a regular basis to determine if the level of expression in the
patient begins to approximate that which is observed in the normal subject. The results obtained from
successive assays may be used to show the efficacy of ireatment over a period ranging from several
days to months.

‘With respect to cancer, the presence of an abnormal amount of transcript (either under- or
overexpressed) in biopsied tissue from an individual may indicate a predisposition for the
development of the disease, or may provide a means for detecting the disease prior to the appearance
of actual clinical symptoms. A more definitive diagnosis of this type may allow health professionals
to employ preventative measures or aggressive treatment earlier thereby preventing the development
or further progression of the cancer,

Additional diagnostic uses for oligonucleotides designed from the sequences encoding CHOP
may involve the use of PCR. These oligomers may be chemically synthesized, generated
enzymatically, or produced iz vitro. Oligomers will preferably contain a fragment of a polynucleotide
encoding CHOP, or a fragment of a polynucleotide complementary to the polynucleotide encoding
CHOP, and will be employed under optimized conditions for identification of a specific gene or
condition. Oligomers may also be employed under less stringent conditions for detection or
quantification of closely related DNA or RNA sequences.

In a particular aspect, oligonucleotide primers derived from the polynucleotide sequences

encoding CHOP may be used to detect single nucleotide polymorphisms (SNPs). SNPs are
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substitutions, insertions and deletions that are a frequent cause of inherited or acquired genetic
disease in humans. Methods of SNP detection include, but are not limited to, single-stranded
conformation polymorphism (SSCP) and fluorescent SSCP (fSSCP) methods. In SSCP,
oligonucleotide primers derived from the polynucleotide sequences encoding CHOP are used to
amplify DNA using the polymerase chain reaction (PCR). The DNA may be derived, for example,
from diseased or normal tissue, biopsy samples, bodily fluids, and the like. SNPs in the DNA cause
differences in the secondary and tertiary structures of PCR products in single-stranded form, and
these differences are detectable using gel electrophoresis in non-denaturing gels. In fSCCP, the
oligonucleotide primers are fluorescently labeled, which allows detection of the amplimers in high-
throughput equipment such as DNA sequencing machines. Additionally, sequence database analysis
methods, termed in silico SNP (isSNP), are capable of identifying polymorphisms by comparing the
sequence of individual overlapping DNA fragments which assemble into a common consensus
sequence. These computer-based methods filter out sequence variations due to laboratory preparation
of DNA and sequencing errors using statistical models and automated analyses of DNA sequence
chromatograms. In the alternative, SNPs may be detected and characterized by mass spectrometry
using, for example, the high throughput MASSARRAY system (Sequenom, Inc., San Diego CA).
SNPs may be used to study the genetic basis of human disease. For example, at least 16
common SNPs have been associated with non-insulin-dependent diabetes mellitus. SNPs are also
useful for examining differences in disease outcomes in monogenic disorders, such as cystic fibrosis,
sickle cell anemia, or chronic granulomatous disease. For example, variants in the mannose-binding
lectin, MBL2, have been shown to be correlated with deleterious pulmonary outcomes in cystic
fibrosis. SNPs also have utility in pharmacogenomics, the identification of genetic variants that
influence a patient’s response to a drug, such as life-threatening toxicity. For example, a variation in
N-acetyl transferase is associated with a high incidence of peripheral neuropathy in response to the
anti-tuberculosis drug isoniazid, while a variation in the core promoter of the ALOXS gene results in
diminished clinical response to treatment with an anti-asthma drug that targets the 3-lipoxygenase
pathway. Analysis of the distribution of SNPs in different populations is useful for investigating
genetic drift, mutation, recombination, and selection, as well as for tracing the origins of populations
and their migrations (Taylor, J.G. et al. (2001) Trends Mol. Med. 7:507-512; Kwok, P.-Y. and Z. Gu
(1999) Mol. Med. Today 5:538-543; Nowotny, P. et al. (2001) Curr. Opin. Neurobiol. 11:637-641).
Methods which may also be used to quantify the expression of CHOP include radiolabeling
or biotinylating nucleotides, coamplification of a control nucleic acid, and interpolating results from
standard curves (Melby, P.C. et al. (1993) J. Immunol. Methods 159:235-244; Duplaa, C. et al. (1993)
Anal. Biochem. 212:229-236). The speed of quantitation of multiple samples may be accelerated by

running the assay in a high-throughput format where the oligomer or polynucleotide of interest is
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presented in various dilutions and a spectrophotometric or colorimetric response gives rapid
quantitation.

In further embodiments, oligonucleotides or longer fragments derived from any of the
polynucleotide sequences described herein may be used as elements on a microarray. The microarray
can be used in transcript imaging techniques which monitor the relative expression levels of large
numbers of genes simultaneously as described below. The microarray may also be used to identify
genetic varjants, mutations, and polymorphisms. This information masr be used to determine gene
function, to understand the genetic basis of a disorder, to diagnose a disorder, to monitor
progression/regression of disease as a function of gene expression, and to develop and monitor the
activities of therapeutic agents in the treatment of disease. In particular, this information may be used
to develop a pharmacogenomic profile of a patient in order to select the most appropriate and
effective treatment regimen for that patient. For example, therapeutic agents which are highly
effective and display the fewest side effects may be selected for a patient based on histher
pharmacogenomic profile.

In another embodiment, CHOP, fragments of CHOP, or antibodies specific for CHOP may be
used as elements on a microarray. The microarray may be used to monitor or measure protein-protein
interactions, drug-target interactions, and gene expression profiles, as described above.

A particular embodiment relates to the use of the polynucleotides of the present invention to
generate a transcript image of a tissue or cell type. A transcript image represents the global pattern of
gene expression by a particular tissue or cell type. Global gene expression patterns are analyzed by
quantifying the number of expressed genes and their relative abundance under given conditions and at
a given time (Seilhamer et al., “Comparative Gene Transcript Analysis,” U.S. Patent No. 5,840,484,
expressly incorporated by reference herein). Thus a transcript image may be generated by
hybridizing the polynucleotides of the present invention or their complements to the totality of
transcripts or reverse transcripts of a particular tissue or cell type. In one embodiment, the
hybridization takes place in high-throughput format, wherejn the polynucleotides of the present
invention or their complements comprise a subset of a plurality of elements on a microarray. The
resultant transcript image would provide a profile of gene activity.

Transcript images may be generated using transcripts isolated from tissues, cell lines,
biopsies, or other biological samples. The transcript image may thus reflect gene expression ir vivo,
as in the case of a tissue or biopsy sample, or in vitre, as in the case of a cell line.

Transcript images which profile the expression of the polynucleotides of the present
invention may also be used in conjunction with in vitro model systems and preclinical evaluation of
pharmaceuticals, as well as toxicological testing of industrial and naturally-occurring environmental

compounds. All cornpounds induce characteristic gene expression patterns, frequently termed
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molecular fingerprints or toxicant signatures, which are indicative of mechanisms of action and
toxicity (Nuwaysir, EF. et al. (1999) Mol. Carcinog. 24:153-159; Steiner, S. and N.L. Anderson
(2000) Toxicol. Lett. 112-113:467-471, expressly incorporated by reference herein). If a test
compound has a signature similar to that of a compound with known toxicity, it is likely to share
those toxic properties. These fingerprints or signatures are most useful and refined when they contain
expression information from a large number of genes and gene families. Ideally, a genome-wide
measurement of expression provides the highest quality signature. Even genes whose expression is
not altered by any tested compounds are inaportant as well, as the levels of expression of these genes
are used to normalize the rest of the expression data. The normalization procedure is useful for
comparison of expression data after treatment with different compounds. While the assignment of
gene function to elements of a toxicant signature aids in interpretation of toxicity mechanisms,
knowledge of gene function is not necessary for the statistical matching of signatures which leads to
prediction of toxicity (Press Release 00-02 from the National Institute of Environmental Health
Sciences, released February 29, 2000, available at hitp://www.niehs.nih. gov/oc/mews/toxchip.htm).
Therefore, it is important and desirable in toxicological screening using toxicant signatures to include
all expressed gene sequences.

In one embodiment, the toxicity of a test compound is assessed by treating a biological
sample containing nucleic acids with the test compound. Nucleic acids that are expressed in the
treated biological sample are hybridized with one or more probes specific to the polynucleotides of
the present invention, so that transcript levels corresponding to the polynucleotides of the present
invention may be quantified. The transcript levels in the treated biological sample are compared with
levels in an untreated biological sample. Differences in the transcript levels between the two samples
are indicative of a toxic response caused by the test compound in the treated sample.

Another particular embodiment relates to the use of the polypeptide sequences of the present
invention to analyze the proteome of a tissue or cell type. The term proteome refexs to the global
pattern of protein expression in a particular tissue or cell type. Each protein component of a
proteome can be subjected individually to further analysis. Proteome expression patterns, or profiles,
are analyzed by quantifying the number of expressed proteins and their relative abundance under
given conditions and at a given time. A profile of a cell’s proteome may thus be generated by
separating and analyzing the polypeptides of a particular tissue or cell type. In one embodiment, the
separation is achieved using two-dimensional gel electrophoresis, in which proteins from a sample are
separated by isoelectric focusing in the first dimension, and then according to molecular weight by
sodium dodecy] sulfate slab gel electrophoresis in the second dimension (Steiner and Anderson,
supra). The proteins are visualized in the gel as discrete and uniquely positioned spots, typically by

staining the gel with an agent such as Coomassie Blue or silver or fluorescent stains. The optical
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density of each protein spot is generally proportional to the level of the protein in the sample. The
optical densities of equivalently positioned protein spots from different samples, for example, from
biological samples either treated or untreated with a test compound or therapeutic agent, are
compared to identify any changes in protein spot density related to the treatment. The proteins in the
spots are partially sequenced using, for example, standard methods employing chemical or enzymatic
cleavage followed by mass spectrometry. The identity of the protein in a spot may be determined by
comparing its partial sequence, preferably of at Ieast 5 contiguous amino acid residues, to the
polypeptide sequences of the present invention. In some cases, further sequence data may be
obtained for definitive protein jdentification.

A proteomic profile may also be generated using antibodies specific for CHOP to quantify the
levels of CHOP expression. In one embodiment, the antibodies are used as elements on a microarray,
and protein expression levels are quantified by exposing the microarray to the sample and detecting
the levels of protein bound to each array element (Lueking, A. et al. (1999) Anal. Biochem. 270:103-
111; Mendoze, L.G. et al. (1999) Biotechniques 27:778-788). Detection may be performed by a
variety of methods known in the art, for example, by reacting the proteins in the sample with a thiol-
or amino-reactive fluorescent compound and detecting the amount of fluorescence bound at each
array element.

Toxicant signatuzes at the proteome level are also useful for toxicological screening, and
should be analyzed in parallel with toxicant signatures at the transcript level. There is a poor
correlation between transcript and protein abundances for some proteins in some tissues (Anderson,
N.L. and I. Seilhamer (1997) Electrophoresis 18:533-537), so proteome toxicant signatures may be
useful in the analysis of compounds which do not significantly affect the transcript image, but which
alter the proteomic profile. In addition, the analysis of transcripts in body fluids is difficult, due to
rapid degradation of mRNA, so proteomic profiling may be more reliable and informative in such
cases.

In another embodiment, the toxicity of a test compound is assessed by treating a biological
sample containing proteins with the test compound. Proteins that are expressed in the treated
biological sample are separated so that the amount of each protein can be quantified. The amou;nt of
each protein is compared to the amount of the corresponding protein in an untreated biological
sample. A difference in the amount of protein between the two samples is indicative of a toxic
respouse to the test compound in the treated sample. Individual proteins are identified by sequencing
the amino acid residues of the individual proteins and comparing these partial sequences to the
polypeptides of the present invention.

In another embodiment, the toxicity of a test compound is assessed by treating a biological

sample containing proteins with the test compound. Proteins from the biological sample are
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incubated with antibodies specific to the polypeptides of the present iuvention. The amount of
protein recognized by the antibodies is quantified. The amount of protein in the treated biological
sample is compared with the awount in an unireated biological sample. A difference in the amount of
protein between the two samples is indicative of a toxic response to the test compound in the treated
sample.

Microarrays may be prepared, used, and analyzed using methods known in the art (Brennan,
T.M. et al. (1995) U.S. Patent No. 5,474,796; Schena, M. et al. (1996) Proc. Natl. Acad. Sci. USA
93:10614-10619; Baldeschweiler et al. (1995) PCT application W095/251116; Shalon, D. et al.
(1995) PCT application WO95/35505; Heller, R.A. et al. (1997) Proc. Natl. Acad. Sci. USA 94:2150-
2155; and Heller, MLJ. et al. (1997) U.S. Patent No. 5,605,662). Various types of microarrays are
well known and thoroughly described in DNA Microarrays: A Practical Approach (M. Schena, ed.
(1999) Oxford University Press, London), hereby expressly incorporated by reference.

In another embodiment of the invention, nucleic acid sequences encoding CHOP may be used
to generate hybridization probes useful in mapping the naturally occurring genomic sequence. Either
coding or noncoding sequences may be used, and in some instances, n;mcoding sequences may be
preferable over coding sequences. For example, conservation of a coding sequence among members
of a multi-gene family may potentially cause undesired cross hybridization during chromosomal
mapping. The sequences may be mapped to a particular chromosome, to a specific region of a
chromosome, or to artificial chromosome constructions, e.g., human artificial chromosomes (HACs),
y‘east artificial chromosomes (YACs), bacterial artificial chromosomes (BACs), bacterial P1
constructions, or single chromosome cDNA. libraries (Harrington et al., supra; Price, C.M. (1993)
Blood Rev. 7:127-134; and Trask, B.J. (1991) Trends Genet. 7:149-154). Once mapped, the nucleic
acid sequences of the invention may be used to develop genetic linkage maps, for example, which
correlate the inheritance of a disease state with the inheritance of a particular chromosome region or
restriction fragment length polymorphism (RFLP) (Lander, E.S. and D. Botstein (1986) Proc. Natl.
Acad. Sci. USA 83:7353-7357).

Fluorescent in situ hybridization (FISH) may be correlated with other physical and genetic
map data (Heinz-Ulrich, et al. (1995), in Meyers, supra, pp. 965-968). Examples of genetic map data
can be found in various scientific journals or at the Online Mendelian Inheritance in Man (OMIM)
World Wide Web site. Correlation between the location of the gene encoding CHOP on a physical
map and a specific disorder, or a predisposition to a specific disorder, may help define the region of
DNA associated with that disorder and thus may further positional cloning efforts.

In situ hybridization of chromosomal preparations and physical mapping techniques, such as
linkage analysis using established chromosomal markers, may be used for extending genetic maps.

Often the placement of a gene on the chromosome of another mammalian species, such as mouse,
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may reveal associated markers even if the exact chromosomal locus js not known. This information is
valuable to investigators searching for disease genes using positional cloning or other gene discovery
techniques. Once the gene or genes responsible for a disease or syndrome have been crudely
localized by genetic linkage to a particular genomic region, e.g., ataxia-telangiectasia to 11q22-23,
any sequences mapping to that area may represent associated or regulatory genes for further
investigation (Gatti, R.A. et al. (1988) Nature 336:577-580). The nucleotide sequence of the instant
invention may also be used to detect differences in the chromosomal location due to translocation,
inversion, etc., among normal, cartier, or affected individuals.

In another embodiment of the invention, CHOP, its catalytic or immunogenic fragments, or
oligopeptides thereof can be used for screening libraries of compounds in any of a variety of drug
screening techniques. The fragment employed in such screening may be free in solution, affixed to a
solid support, borne on a cell surface, or located intracellularly. The formation of binding complexes
between CHQP and the agent being tested may be measured.

Another technique for drug screening provides for high throughput screening of compounds
having suitable binding affinity to the protein of interest (Geysen, et al. (1984) PCT application
WO84/03564). In this method, large numbers of different small test compounds are synthesized on a
solid substrate. The test compounds are reacted with CHOP, or fragments thereof, and washed.
Bound CHOP is then detected by methods well known in the art. Purified CHOP can also be coated
directly onto plates for use in the aforementioned drug screening techniques. Alternatively,
non-nevtralizing antibodies can be used to capture the peptide and immobilize it on a solid support.

In another embodiment, one may use competitive drug screening assays in which nentralizing
antibodies capable of binding CHOP specifically compete with a test compound for binding CHOP.
In this manner, antibodies can be used to detect the presence of any peptide which shares one or more
antigenic determinants with CHOP.

In additional embodiments, the nucleotide sequences which encode CHOP may be used in
any molecular biology techniques that have yet to be developed, provided the new techniques rely on
properties of nucleotide sequences that are currently known, including, but not limited to, such
properties as the triplet genetic code and specific base pair interactions.

Without further elaboration, it is believed that one skilled in the art can, using the preceding
description, utilize the present invention to its fullest extent. The following embodiments are,
therefore, to be construed as merely illustrative, and not limitative of the remainder of the disclosure
in any way whatsoever.

The disclosures of all patents, applications and publications, mentioned above and below,
including U.S. Ser. No. 60/293,768, U.S. Ser. No. 60/309,548, U.S. Ser. No. 60/314,400, U.S. Ser.
No. 60/343,706, and U.S. Ser. No. 60/337,999, are expressly incorporated by reference herein.
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EXAMPLES
L Construction of cDNA Libraries

Tncyte cDNAs were derived from cDNA libraries described in the LIFESEQ GOLD database
(Incyte Genomics, Palo Alto CA). Some tissues were homogenized and lysed in guanidinium
isothiocyanate, while others were homogenized and lysed in phenol or in a suitable mixture of
denaturants, such as TRIZOL (Invitrogen), a monophasic solution of phenol and guanidine
isothiocyanate. The resuliing lysates were centrifuged over CsCl cushions or extracted with
chloroform. RNA was precipitated from the lysates with either isopropanol or sodium acetate and
ethanol, or by other routine methods.

Phenol extraction and precipitation of RNA. were repeated as necessary to increase RNA
purity. In some cases, RNA was treated with DNase. For most libraries, poly(A)+ RNA was isolated
using oligo d(T)-coupled paramagnetic particles (Promega), OLIGOTEX latex particles (QIAGEN,
Chatsworth CA), or an OLIGOTEX mRNA purification kit (QIAGEN). Alternatively, RNA was
isolated directly from tissue lysates using other RNA isolation kits, e.g., the POLY(A)PURE mRNA
purification kit (Ambion, Austin TX).

In some cases, Stratagene was provided with RNA and constructed the corresponding cDNA
libraries. Otherwise, cDNA was synthesized and cDNA libraries were constructed with the UNIZAP
vector system (Stratagene) or SUPERSCRIPT plasmid system (Invitrogen), using the recommended
procedures or similar methods known in the art (Ausubel, supra, units 5.1-6.6). Reverse transcription
was initiated using oligo d(T) or random primers. Synthetic oligonucleotide adapters were ligated to
double stranded cDNA, and the cDNA was digested with the appropriate restriction enzyme or
enzymes. For most libraries, the cDNA was size-selected (300-1000 bp) using SEPHACRYL 51000,
SEPHAROSE CL2B, or SEPHAROSE CL4B column chromatography (Amersham Biosciences) or
preparative agarose gel electrophoresis. ¢cDNAs were ligated into compatible restriction enzyme sites
of the polylinker of a suitable plas;fnid, e.g., PBLUESCRIPT plasmid (Stratagene), PSPORT1 plasmid
(Invitrogen), PCDNAZ2.1 plasmid (Invitrogen, Carlsbad CA), PBK-CMYV plasmid (Stratagene), PCR2-
TOPOTA plasmid (Tnvitrogen), PCMV-ICIS plasmid (Stratagene), pIGEN (Incyte Genomics, Palo
Alto CA), pRARE (Incyte Genomics), or pINCY (Incyte Genomics), or derivatives thereof.
Recombinant plasmids were transformed into competent E. coli cells including XL1-Blue, XL1-
BlueMRF, or SOLR from Stratagene or DH5¢,, DH10B, or ElectroMAX DH10B from Invitrogen.

11, Isolation of cDNA Clones

Plasmids obtained as described in Example I were recovered from host cells by in vivo
excision using the UNIZAP vecior system (Stratagene) or by cell lysis. Plasmids were purified using
at least one of the following: a Magic or WIZARD Minipreps DNA purification system (Promega); an
AGTC Miniprep purification kit (Edge Biosystems, Gaithersburg MD); and QIAWELL 8 Plasmid,
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QIAWELL 8 Plus Plasmid, QIAWELL 8 Ultra Plasmid purification systems or the R.E.A.L. PREP 96
plasmid purification kit from QIAGEN. Following precipitation, plasmids were resuspended in 0.1
ml of distilled water and stored, with or without lyophilization, at 4°C.

Alternatively, plasmid DNA was amplified from host cell lysates using direct link PCR in a
high-throughput format (Rao, V.B. (1994) Anal. Biochem. 216:1-14). Host cell lysis and thermal
cycling steps were carried out in a single reaction mixture. Samples were processed and stored in
384-well plates, and the concentration of amplified plasmid DNA was quantified fluorometrically
using PICOGREEN dye (Molecular Probes, Eugene OR) and a FLUOROSKAN 1T fluorescence
scanner (Labsystems Oy, Helsinki, Finland).

NI Sequencing and Analysis

Incyte cDNA recovered in plasmids as described in Example II were sequenced as follows.
Sequencing reactions were processed using standard methods or high-throughput instrumentation
such as the ABI CATALYST 800 (Applied Biosystems) thermal cycler or the PTC-200 thermal
cycler (MJ Research) in conjunction with the HYDRA microdispenser (Robbins Scientific) or the
MICROLAB 2200 (Hamilton) liquid transfer system. cDNA sequencing reactions were prepared
using reagents provided by Amersham Biosciences or supplied in ABI sequencing kits such as the
ABIPRISM BIGDYE Terminator cycle sequencing ready reaction kit (Applied Biosystems).
Electrophoretic separation of cDNA sequencing reactions and detection of labeled polynucleotides
were carried out using the MEGABACE 1000 DNA sequencing system (Amersham Biosciences); the
ABIPRISM 373 or 377 sequencing system (Applied Biosystems) in conjunction with standard ABI
protocols and base calling software; or other sequence analysis systems known in the art. Reading
frames within the cDNA sequences were identified using standard methods (reviewed in Ausubel,
supra, unit 7.7). Some of the cDNA sequences were selected for extension using the techniques
disclosed in Example VIII.

The polynucleotide sequences derived from Incyte cDNAs were validated by removing
vector, linker, and poly(A) sequences and by masking ambiguous bases, using algorithms and
programs based on BLAST, dynamic programming, and dinucleotide nearest neighbor analysis. The
Incyte cDNA sequences or translations thereof were then queried against a selection of public
databases such as the GenBank primate, rodent, mammalian, vertebrate, and eukaryote databases, and
BLOCKS, PRINTS, DOMO, PRODOM; PROTEOME databases with sequences from Homo sapiens,
Rattus norvegicus, Mus musculus, Caenorhabditis elegans, Saccharomyces cerevisiae,
Schizosaccharomyces pombe, and Candida albicans (Incyte Genomics, Palo Alto CA), hidden
Markov model (HMM)-based protein family databases such as PFAM, INCY, and TIGRFAM (Haft,
D.H. et al. (2001) Nucleic Acids Res. 29:41-43); and HMM-based protein domain databases such as
SMART (Schultz, J. et al. (1998) Proc. Natl. Acad. Sci. USA 95:5857-5864; Letunic, I et al. (2002)
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Nucleic Acids Res. 30:242-244). (MM is a probabilistic approach which analyzes consensus
primary structures of gene families. See, for example, Eddy, S.R. (1996) Curr. Opin. Struct. Biol.
6:361-363.) The queries were performed using programs based on BLAST, FASTA, BLIMPS, and
HMMER. The Incyte cDNA sequences were assembled to produce full length polynucleotide
sequences. Alternatively, GenBank cDNAs, GenBank ESTs, stitched sequences, stretched sequences,
or Genscan-predicted coding sequences (see Examples IV and V) were used to extend Incyte cDNA
assemblages to full length. Assembly was performed using programs based on Phred, Phrap, and
Consed, and cDNA assemblages were screened for open reading frames using programs based on
GeneMark, BLAST, and FASTA. The full length polynucleotide sequences were translated to derive
the corresponding full length polypeptide sequences. Alternatively, a polypeptide of the invention
may begin at any of the methionine residues of the full length translated polypeptide. Full length
polybeptide sequences were subsequently analyzed by querying against databases such as the
GenBank protein databases (genpept), SwissProt, the PROTEOME databases, BLOCKS, PRINTS,
DOMO, PRODOM, Prosite, hidden Markov model (HMM)-based protein family databases such as
PFAM, INCY, and TIGRFAM; and HIMM-based protein domain databases such as SMART. Full
length polynucleotide sequences are also analyzed using MACDNASIS PRO software (Hitachi
Software Engineering, South San Francisco CA) and LASERGENE software (DNASTAR).
Polynucleotide and polypeptide sequence alignments are generated using default parameters specified
by the CLUSTAL algorithm as incorporated into the MEGALIGN multisequence aligmment program
(DNASTARY), which also calculates the percent identity between aligned sequences.

Table 7 summarizes the tools, programs, and algorithms used for the analysis and assembly of
Incyte cDNA and full length sequences and provides applicable descriptions, references, and
threshold parameters. The first column of Table 7 shows the tools, programs, and algorithms used,
the second column provides brief descriptions thereof, the third column presents appropriate
references, all of which are incorporated by reference herein in their entirety, and the fourth column
presents, where applicable, the scores, probability values, and other parameters used to evaluate the
strength of a match between two sequences (the higher the score or the lower the probability value,
the greater the identity between two sequences).

The programs described above for the assembly and analysis of full length polynucleotide
and polypeptide sequences were also used to identify polynucleotide sequence fragments from SEQ
ID NO:11-20. Fragments from about 20 to about 4000 nucleotides which are useful in hybridization
and amplification technologies are described in Table 4, column 2.

Iv. Identification and Editing of Coding Sequences from Genomic DNA
Putative carbohydrate-associated proteins were initially identified by running the Genscan

gene identification program against public genomic sequence databases (e.g., gbpri and gbhtg).
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Genscan is a general-purpose gene identification program which analyzes genomic DNA sequences
from a variety of organisms (Burge, C. and S. Karlin (1997) J. Mol. Biol. 268:78-94; and Burge, C.
and S. Karlin (1998) Curr. Opin. Struct. Biol. 8:346-354). The program concatenates predicted exons
to form an assembled cDNA sequence extending from a methionine to a stop codon. The output of
Genscan is 2 FASTA database of polynucleotide and polypeptide sequences. The maximum range of
sequence for Genscan to analyze at once was set to 30 kb. To determine which of these Genscan
predicted cDNA sequences encode carbohydrate-associated proteins, the encoded polypeptides were
analyzed by querying against PFAM models for carbohydrate-associated proteins. Potential
carbohydrate-associated proteins were also identified by homology to Incyte cDNA sequences that
had been annotated as carbohydrate-associated proteins. These selected Genscan-predicted sequences
were then compared by BLAST analysis to the genpept and gbpri public databases. Where necessary,
the Genscan-predicted sequences were then edited by comparison to the top BLAST hit from genpept
to correct errors in the sequence predicted by Genscan, such as extra or omitted exons. BLAST
analysis was also used to find any Incyte cDNA or public ¢cDNA coverage of the Genscan-predicted
sequences, thus providing evidence for transcription. When Incyte cDNA coverage was available,
this information was used to correct or confirm the Genscan predicted sequence. Full length
polynucleotide sequences were obtained by assembling Genscan-predicted coding sequences with
Incyte cDNA sequences‘andfot public cDNA sequences using the assembly process described in
Example III. Alternatively, full length polynucleotide sequences were derived entirely from edited or
unedited Genscan-predicted coding sequences.

V. A of G S Data with cDNA Sequence Data

"'Stitched'' Sequences

Partial cDNA sequences were extended with exons predicted by the Genscan gene
identification program described in Example IV. Partial cDNAs assembled as desctibed in Example
T were mapped to genomic DNA and parsed into clusters containing related cDNAs and Genscan
exon predictions from one or more genomic sequences. Each cluster was analyzed using an algorithm
based on graph theory and dynamic programming to integrate cDNA and genomic information,
generating possible splice variants that were subsequently confirmed, edited, or extended to create a
full length sequence. Sequence intervals in which the entire length of the interval was present on
more than one sequence in the cluster were identified, and intervals thus identified were considered to
be equivalent by transitivity. For example, if an interval was present on a cDNA and two genomic
sequences, then all three intervals were considered to be equivalent. This process allows unrelated
but consecutive genomic sequences to be brought together, bridged by cDNA sequence. Intervals
thus identified were then “stitched” together by the stitching algorithm in the order that they appear

along their parent sequences to generate the longest possible sequence, as well as sequence variants.
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Linkages between intervals which proceed along one type of parent sequence (cDNA to cDNA or
genomic sequence to genomic sequence) were given preference over linkages which change parent
type (cDNA to genomic sequence). The resultant stitched sequences were translated and compared
by BLAST analysis to the genpept and gbpri public databases. Incorrect exons predicted by Genscan
were corrected by comparison to the top BLAST hit from genpept. Sequences were further extended
with additional cDNA sequences, or by inspection of genomic DNA, when necessary.
“Stretched” Sequences

Partial DNA sequences were extended to full length with an algorithm based on BLAST
analysis. First, partial cDNAs assembled as described in Example I were queried against public
databases such as the GenBank primate, rodent, mammalian, vertebrate, and eukaryote databases
using the BLAST program. The nearest GenBank protein homolog was then compared by BLAST
analysis to either Incyte cDNA sequences or GenScan exon predicted sequences described in
Example IV. A chimeric protein was generated by using the resultant high-scoring segment pairs
(HSPs) to map the translated sequences onto the GenBank protein homolog. Insertions or deletions
may occur in the chimeric protein with respect to the original GenBank protein homolog. The
GenBank protein homolog, the chimeric protein, or both were used as probes to search for
homologous genomic sequences from the public human genome databases. Partial DNA. sequences
were therefore “stretched” or extended by the addition of homologous genomic sequences. The
resultant stretched sequences were exaniined to determine whether it contained a complete gene.

VI. Chr i ing of CHOP Encoding Poly

The sequences which were used to assemble SEQ ID NO:11-20 were compared with
sequences from the Incyte LIFESEQ database and public domain databases using BLAST and other
implementations of the Smith-Waterman algorithm. Sequences from these databases that matched
SEQ ID NO:11-20 were assembled into clusters of contiguous and overlapping sequences using
assembly algorithms such as Phrap (Table 7). Radiation hybrid and genetic mapping data available
from public resources such as the Stanford Human Genome Center (SHGC), Whitehead Institute for
Genome Research (WIGR), and Généthon were used to determine if any of the clustered sequences
had been previously mapped. Inclusion of a mapped sequence in a cluster resulted in the assignment
of all sequences of that cluster, including its particular SEQ ID NO:, to that map location.

Map locations are represented by ranges, or intervals, of human chromosomes. The map
position of an interval, in centiMorgans, is measured relative to the terminus of the chromosome’s p-
arm. (The centiMorgan (cM) is a unit of measurement based on recombination frequencies between
chromosomal markers. On average, 1 ¢M is roughly equivalent to 1 megabase (Mb) of DNA in
humans, although this can vary widely due to hot and cold spots of recombination.) The cM

distances are based on genetic markers mapped by Généthon which provide boundaries for radiation
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hybrid markers whose sequences were included in each of the clusters. Human genome maps and
other resources available to the public, such as the NCBI "GeneMap’99" World Wide Web site
(http://www.ncbi.nlm.nih.gov/genemap/), can be employed to determine if previously identified
disease genes map within or in proximity to the intervals indicated above.

VIL.  Analysis of Polynucleotide Expression

Northern analysis is a laboratory technique used to detect the presence of a transcript of a
gene and involves the hybridization of a labeled nucleotide sequence to a membrane on which RNAs
from a particular cell type or tissue have been bound (Sambrook et al., supra, ch. 7; Ausubel et al.,
1995, supra, ch. 4 and 16).

Analogous computer techniques applying BLAST were used to search for identical or related
molecules in cDNA databases such as GenBank or LIFESEQ (Incyte Genomics). This analysis is
much faster than multiple membrane-based hybridizations. In addition, the sensitivity of the
computer search can be modified to determine whether any particular match is categorized as exact or

similar. The basis of the search is the product score, which is defined as:

BLAST Score x Percent Identity

5 x minimum {length(Seq. 1), length(Seq. 2)}

The product score takes into account both the degree of similarity between two sequences and the
length of the sequence match. The product score is a normalized value between 0 and 100, and is
calculated as follows: the BLAST score is multiplied by the percent nucleotide identity and the
product is divided by (5 times the length of the shorter of the two sequences). The BLAST score is
calculated by assigning a score of +5 for every base that matches in a high-scoring segment pair
(HSP), and -4 for every mismatch. Two sequences may share more than one HSP (separated by
gaps). If there is more than one HSP, then the pair with the highest BLAST score is used to calculate
the product score. The product score represents a balance between fractional overlap and quality in a
BLAST alignment. For example, a product score of 100 is produced only for 100% identity over the
entire length of the shorter of the two sequences being compared. A product score of 70 is produced
either by 100% identity and 70% overlap at one end, or by 88% identity and 100% overlap at the
other. A product score of 50 is produced either by 100% identity and 50% overlap at one end, or 79%
identity and 100% overlap.

Alternatively, polynucleotide sequences encoding CHOP are analyzed with respect to the
tissue sources from which they were derived. For example, some full length sequences are
assembled, at least in part, with overlapping Incyte cDNA sequences (see Example ). Each cDNA

sequence is derived from a cDNA library constructed from a human tissue. Each human tissue is
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classified into one of the following organ/tissue categories: cardiovascular system; connective tissue;
digestive system; embryonic siructures; endocrine system; exocrine glands; genitalia, female;
genitalia, male; germ cells; hemic and immune system; liver; musculoskeletal system; nervous
systemn; pancreas; respiratory system; sense organs; skin; stomatognathic system; unclassified/mixed;
or urinary tract. The number of libraries in each category is counted and divided by the total number
of libraries across all categories. Similarly, each human tissue is classified into one of the following
disease/condition categories: cancer, cell line, developmental, inflanomation, neurological, trauma,
cardiovascular, pooled, and other, and the number of libraries in each category is counted and divided
by the total number of libraties across all categories. The resulting percentages reflect the tissue- and
disease-specific expression of cDNA encoding CHOP. c¢DNA sequences and cDNA library/tissue
information are found in the LIFESEQ GOLD database (Incyte Genormics, Palo Alto CA).

VIII. Extension of CHOP Encoding Polynucleotides

Full length polynucleotide sequences were also produced by extension of an appropriate
fragment of the full length molecule using oligonucleotide primers designed from this fragment. One
primer was synthesized to initiate 5’ extension of the known fragment, and the other primer was
synthesized to initiate 3’ extension of the known fragment. The initial primers were designed using
OLIGO 4.06 software (National Biosciences), or another appropriate program, to be about 22 to 30
nucleotides in length, to have a GC content of about 50% or more, and to anneal to the target
sequence at temperatures of about 68°C to about 72°C. Any stretch of nucleotides which would
result in hairpin stroctures and primer-primer dimerizations was avoided.

Selected human cDNA libraries were used to extend the sequence. If more than one
extension was necessary or desired, additional or nested sets of primers were designed.

High fidelity amplification was obtained by PCR using methods well known in the art. PCR
was performed in 96-well plates using the PTC-200 thermal cycler (MJ Research, Inc.). The reaction
mix contained DNA template, 200 nmol of each primer, reaction buffer containing Mg?, (NH,),SO,,
and 2-mercaptoethanol, Taq DNA polymerase (Amersham Biosciences), ELONGASE enzyme
(Invitrogen), and Pfu DNA polymerase (Stratagene), with the following parameters for primer pair
PCI A and PCIB: Step 1: 94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min; Step 4: 68°C, 2
min; Step 5: Steps 2, 3, and 4 repeated 20 times; Step 6: 68°C, 5 min; Step 7: storage at 4°C. In the
alternative, the parameters for primer pair T7 and SK+ were as follows: Step 1: 94°C, 3 min; Step 2:
94°C, 15 sec; Step 3: 57°C, 1 min; Step 4: 68°C, 2 min; Step 5: Steps 2, 3, and 4 repeated 20 times;
Step 6: 68°C, 5 min; Step 7: storage at 4°C.

‘The concentration of DNA. in each well was determined by dispensing 100 ul PICOGREEN
quantitation reagent (0.25% (v/v) PICOGREEN; Molecular Probes, Eugene OR) dissolved in 1X TE
and 0.5 gl of undiluted PCR product into each well of an opaque fluorimeter plate (Corning Costar,
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Acton MA), allowing the DNA to bind to the reagent. The plate was scanned in a Fluoroskan II
(Labsystems Oy, Helsinki, Finland) to measure the fluorescence of the sample and to quantify the
concentration of DNA. A 5 2! to 10 pl aliquot of the reaction mixture was analyzed by
electrophoresis on a 1 % agarose gel to determine which reactions were successful in extending the
sequence.

The extended nucleotides were desalted and concentrated, transferred to 384-well plates,
digested with CviJI cholera virus endonuclease (Molecular Biology Research, Madison WI), and
sonicated or sheared prior to religation into pUC 18 vector (Amersham Biosciences)., For shotgun
sequencing, the digested nucleotides were separated on low concentration (0.6 to 0.8%) agarose gels,
fragments were excised, and agar digested with Agar ACE (Promega). Extended clones were
religated using T4 ligase (New England Biolabs, Beverly MA) into pUC 18 vector (Amersham
Biosciences), treated with Pfu DNA polymerase (Stratagene) to fill-in restriction site overhangs, and
transfected into competent E. coli cells. Transformed cells were selected on antibiotic-containing
media, and individual colonies were picked and cultured overnight at 37°C in 384-well plates in
LB/2x carb liquid media.

The celis were lysed, and DNA was amplified by PCR using Taq DNA polymerase
(Amoersham Biosciences) and Pfu DNA polymerase (Stratagene) with the following parameters: Step
1: 94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min; Step 4: 72°C, 2 min; Step 5: steps 2, 3,
and 4 repeated 29 times; Step 6: 72°C, 5 min; Step 7: storage at 4°C. DNA was quantified by
PICOGREEN reagent (Molecular Probes) as described above. Samples with low DNA recoveries
were reamplified using the same conditions as described above. Samples were diluted with 20%
dimethysulfoxide (1:2, v/v), and sequenced using DYENAMIC energy transfer sequencing primers
and the DYENAMIC DIRECT kit (Amersham Biosciences) or the ABI PRISM BIGDYE Terminator
cycle sequencing ready reaction kit (Applied Biosystems).

In like manner, full length polynucleotide sequences are verified using the above procedure or
are used to obtain 5’ regulatory sequences using the above procedure along with oligonucleotides
designed for such extension, and an appropriate genomic library.

IX. Identification of Single Nucleotide Polymorphisms in CHOP Encoding Polynucleotides

Common DNA sequence variants known as single nucleotide polymorphisms (SNPs) were
identified in SEQ ID NO:11-20 using the LIFESEQ database (Incyte Genomics). Sequences from the
same gene were clustered together and assembled as described in Example IIE, allowing the
identification of all sequence variants in the gene. An algorithm consisting of a series of filters was
used to distinguish SNPs from other sequence variants. Preliminary filters removed the majority of
‘basecall errors by requiring a minimum Phred quality score of 15, and removed sequence alignment

errors and errors resulting from improper trimming of vector sequences, chimeras, and splice

81

JP 2005-501526 A 2005.1.20



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

25

30

35

(212)

WO 02/097060 PCT/US02/18354

variants. An automated procedure of advanced chromosome analysis analysed the original
chromatogram files in the vicinity of the putative SNP. Clone error filters used statistically generated
algorithms to identify errors introduced during laboratory processing, such as those caused by reverse
transcriptase, polymerase, or somatic mutation. Clustexing error filters used statistically generated
algorithms to identify errors resulting from clustering of close homologs or pseudogenes, or due to
contamination by non-human sequences. A final set of filters removed duplicates and SNPs found in
immunoglobulins or T-cell receptors.

Certain SNPs were selected for further characterization by mass spectrometry using the high
throughput MASSARRAY system (Sequenom, Inc.) to analyze allele frequencies at the SNP sites in
four different human populations. The Caucasian population comprised 92 individuals (46 male, 46
female), including 83 from Utah, four French, three Venezualan, and two Amish individuals. The
African population comprised 194 individuals (97 male, 97 female), all African Americans. The
Hispanic population comprised 324 individuals (162 male, 162 female), all Mexican Hispanic. The
Asian population comprised 126 individuals (64 male, 62 female) with a reported parental breakdown
of 43% Chinese, 31% Japanese, 13% Korean, 5% Vietnamese, and 8% other Asian. Allele
frequencies were first analyzed in the Caucasian population; in some cases those SNPs which showed
no allelic variance in this population were not further tested in the other three populations.

X. Labeling and Use of Individual Hybridization Probes

(Hybridization probes derived from SEQ ID NO:11-20 are employed to screen cDNAs,
genomic DNAs, or mRNAs. Although the labeling of oligonucleotides, consisting of about 20 base
pairs, is specifically described, essentially the same procedure is used with larger nucleotide
fragments. Oligonucleotides are designed using state-of-the-art software such as OLIGO 4.06
software (National Biosciences) and labeled by combining 50 pmol of each oligomer, 250 uCi of
[y-**P) adenosine triphosphate (Amersham Biosciences), and T4 polynucleotide kinase (DuPont NEN,
Boston MA). The labeled oligonucleotides ate substantially purified using a SEPHADEX G-25
superfine size exclusion dextran bead column (Amersham Biosciences). Au aliquot containing 107
counts per minute of the labeled probe is used in a typical membrane-based hybridization analysis of
human genomic DNA digested with one of the following endonucleases: Ase I, Bgl IT, EcoRI, Pst I,
Xba 1, or Pvu II (DuPont NEN).

The DNA from each digest is fractionated on a 0.7% agarose gel and transferred to nylon
membranes (Nytran Plus, Schleicher & Schuell, Durham NH). Hybridization is carried out for 16
hours at 40°C. To remove nonspecific signals, blots are sequentially washed at room temperature
‘under conditions of up to, for example, 0.1 x saline sodium citrate and 0.5% sodium dodecyl sulfate.
Hybridization patterns are visualized using autoradiography or an alternative imaging means and

compared.
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XI. Micrearrays

The linkage or synthesis of array elements upon a microarray can be achieved utilizing
photolithography, piezoelectric printing (ink-jet printing, See, ¢.g., Baldeschweiler et al., supra),
mechanical microspotting technologies, and derivatives thereof. The substrate in each of the
aforementioned technologies shonid be uniform and solid with a non-porous surface (Schena, supra).
Suggested substrates include silicon, silica, glass slides, glass chips, and silicon wafers.
Alternatively, a procedure analogous to a dot or slot blot may also be used to arrange and link
elements to the surface of a substrate using thermal, UV, chemical, or mechanical bonding
procedures. A typical array may be produced using available methods and machines well known to
those of ordinary skill in the art and may contain any appropriate number of elements (Schena, M. et
al. (1995) Science 270:467-470; Shalon, D. et al. (1996) Genome Res. 6:639-645; Marshall, A. and J.
Hodgson (1998) Nat. Biotechnol. 16:27-31). '

Full length cDNAs, Expressed Sequence Tags (ESTSs), or fragments or oligomers thereof may
comprise the elements of the microarray. Fragments or oligomers sujtable for hybridization can be
selected using software well known in the art such as LASERGENE software (DNASTAR). The
array elements are hybridized with polynucleotides in a biological sample. The polynucleotides in the
biological sample are conjugated to a fluorescent label or other molecular tag for ease of detection.
After hybridization, nonhybridized nucleotides from the biclogical sample are removed, and a
fluorescence scanner is used to detect hybridization at each array element. Alternatively, laser
desorbtion and mass spectrometry may be used for detection of hybridization. The degree of
complementarity and the relative abundance of each polynucleotide which hybridizes to an element
on the microarray may be assessed. In one embodiment, microarray preparation and usage is
described in detail below.

Tissue or Cell Sample Preparation

Total RNA is isolated from tissue samples using the guanidinium thiocyanate method and
poly(A)* RNA is purified using the oligo-(dT) cellulose method. Each poly(A)* RNA sample is
reverse iranscribed using MMLV reverse-transcriptase, 0.05 pg/l oligo-(dT) primer (21mer), 1X
first strand buffer, 0.03 units/ul RNase inhibitor, 500 uM dATP, 500 uM dGTP, 500 uM dTTP, 40
H#M dCTP, 40 pM dCTP-Cy3 (BDS) or dCTP-Cy5 (Amersham Biosciences). The reverse
transcription reaction is performed in a 25 ml volume containing 200 ng poly(A)* RNA with
GEMBRIGHT kits (Incyte). Specific control poly(A)" RNAs are synthesized by in vitro transcription
from non-coding yeast genomic DNA. After incubation at 37°C for 2 hr, each reaction sample (one
with Cy3 and another with Cy5 labeling) is treated with 2.5 ml of 0.5M sodium hydroxide and
incubated for 20 minutes at 85°C to the stop the reaction and degrade the RNA. Samples are purified
using two successive CHROMA SPIN 30 gel filtration spin columns (CLONTECH Laboratories, Inc.
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(CLONTECH), Palo Alto CA) and after combining, both reaction samples are ethanol precipitated
using 1 ml of glycogen (1 mg/ml), 60 ml sodium acetate, and 300 mi of 100% ethanol. The sample is
then dried to completion using a SpeedVAC (Savant Instraments Inc., Holbrook NY) and
resuspended in 14 pl 5X SSC/0.2% SDS.

Microarray Preparation

Sequences of the present invention are used to generate array elements. Each array element
is amplified from bacterial cells containing vectors with cloned cDNA inserts. PCR amplification
uses primers complementary to the vector sequences flanking the cDNA insert. Array elements are
amplified in thirty cycles of PCR from an initial quantity of 1-2 ng to a final quantity greater than 5
ug. Amplified array elements are then purified using SEPHACRYL-400 (Amersham Biosciences).

Purified array elements are immobilized on polymer-coated glass slides. Glass microscope
slides (Cominé) are cleaned by ultrasound in 0.1% SDS and acetone, with extensive distilled water
washes between and after treatments. Glass slides are etched in 4% hydrofluoric acid (VWR
Scientific Products Corporation (VWR), West Chester PA), washed extensively in distilled water,
and coated with 0.05% aminopropyl silane (Sigma) in 95% ethanol. Coated slides are cured in a
110°C oven.

Array elements are applied to the coated glass substrate using a procedure described in U.S.
Patent No. 5,807,522, incorporated herein by reference. 1 pl of the array element DNA, at an average
concentration of 100 ng/yl, is loaded into the open capillary printing element by a high-speed robotic
apparatus. The apparatus then deposits about 5 nl of array element sample per slide.

Microarrays are UV-crosslinked using a STRATALINKER UV-crosslinker (Stratagene).
Microarrays are washed at room temperature once in 0.2% SDS and three times in distilled water.
Non-specific binding sites are blocked by incubation of microarrays in 0.2% casein in phosphate
buffered saline (PBS) (Tropix, Inc., Bedford MA) for 30 minutes at 60° C followed by washes in
0.2% SDS and distilled water as before.

Hybridization

Hybridization reactions contain 9 ul of sample mixture consisting of 0.2 yg each of Cy3 and
Cy5 labeled cDNA synthesis products in 5X SSC, 0.2% SDS hybridization buffer. The sample
mixture is heated to 65°C for 5 minutes and is aliquoted onto the microartay surface and covered
with an 1.8 cxo? coverslip. The arrays are transferred to a waterproof chamber having a cavity just
slightly larger than a microscope slide. The chamber is kept at 100% humidity internally by the
addition of 140 ul of 5X SSC in a corner of the chamber. The chamber containing the arrays is
incubated for about 6.5 hours at 60°C. The arrays are washed for 10 min at 45°C in a first wash
buffer (1X SSC, 0.1% SDS), three times for 10 minutes each at 45°C in a second wash buffer (0.1X
S$SC), and dried.
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Detection )

Reporter-labeled hybridization complexes are detected with a microscope equipped with an
Innova 70 mixed gas 10 W laser (Coherent, Inc., Santa Clara CA) capable of generating speciral lines
at 488 nm for excitation of Cy3 and at 632 nm for excitation of CyS. The excitation laser light is
focused on the array using a 20X microscope objective (Nikon, Inc., Melville NY). The slide
containing the array is placed on a computer-controlled X-Y stage on the microscope and raster-
scanned past the objective. The 1.8 cm x 1.8 cm array used in the present example is scanned with a
resolution of 20 micrometers.

In two separate scans, a mixed gas multiline laser excites the two fluorophores sequentially.
Emitted light is split, based on wavelength, into two photomultiplier tube detectors (PMT R1477,
Hamamatsu Photonics Systems, Bridgewater NJ) corresponding to the two fluorophores. Appropriate
filters positioned between the array and the photomultiplier tubes are used to filter the signals. The
emission maxima of the fluorophores used are 565 nm for Cy3 and 650 nm for CyS5. Each array is
typically scanned twice, one scan per fluorophore using the appropriate filters at the laser source,
although the apparatus is capable of recording the spectra from both fluorophores simultaneously.

The sensitivity of the scans is typically calibrated using the signal intensity generated by a
¢DNA control species added to the sample mixture at a known concentration. A specific location on

v DNA seq allowing the intensity of the signal at that

the array contains a comp
location to be corre;lated with a weight ratio of hybridizing species of 1:100,000. When two samples
from different sources (e.g., representing test and control cells), each labeled with a different
fluorophore, are hybridized to a single array for the purpose of identifying genes that are
differentially expressed, the calibration is done by labeling samples of the calibrating cDNA with the
two fluorophores and adding identical amounts of each to the hybridization mixture.

The output of the photomultiplier tube is digitized wsing a 12-bit RTI-835H analog-to-digital
(A/D) conversion board (Analog Devices, Inc., Norwood MA) installed in an IBM-compatible PC
computer. The digitized data are displayed as an image where the signal intensity is mapped using a
linear 20-color transformation to a pseudocolor scale ranging from blue (low signal) to red (high
signal). The data is also analyzed quantitatively. Where two different fluorophores are excited and
measured simultaneously, the data are first corrected for optical crosstalk (due to ovetlapping
emission spectra) between the fluorophores using each fluorophore’s emission spectrum.

A grid is superimposed over the fluorescence signal image such that the signal from each
spot is centered in each element of the grid. The fluorescence signal within each element is then
ntegrated to obtain a numerical value corresponding to the average intensity of the signal. The
software used for signal analysis is the GEMTOOLS gene expression analysis program (Incyte).

Array elements that exhibited at least about a two-fold change in expression, a signal-to-background

85

JP 2005-501526 A 2005.1.20



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

25

(216)

WO 02/097060 PCT/US02/18354

ratio of at least 2.5, and an element spot size of at least 40% were identified as differentially
expressed using the GEMTOOLS program (Incyte Genomics).
Expression

For example, SEQ ID NO:19 showed differential expression in colon tissue from patients
with colon cancer compared to matched microscopically normal tissue from the same donors as
determined by microarray analysis. The expression of SEQ ID NO:19 was decreased at least two-fold
in cancerous colon tissue. Therefore, SEQ ID NO:19 is useful in disease staging and diagnostic
assays for cell proliferative disorders, including colon cancer.
XII. G 'y Polynuck

Sequences complementary to the CHOP-encoding sequences, or any parts thereof, are used to

detect, decrease, or inbibit expression of naturally occurring CHOP. Although use of
oligonucleotides comprising from about 15 to 30 base pairs is described, essentially the same
procedure is used with smaller or with larger sequence fragments. Appropriate oligonucleotides are
designed using OLIGO 4.06 software (National Bioscienceé) and the coding sequence of CHOP. To
inhibit transcription, a complementary oligonucleotide is designed from the most unique 5’ sequence
and used to prevent promoter binding to the coding sequence. To inhibit translation, a
complementary oligonucleotide is designed to prevent ribosomal binding to the CHOP-encoding
transcript.
XIIL. Expression of CHOP

Expression and purification of CHOP is achieved using bacterial or virus-based expression
systems. For expression of CHOP in bacteria, cDNA is subcloned into an appropriate vector
containing an antibiotic resistance gene and an inducible promoter that directs high levels of cDNA
transcription. Examples of such promoters include, but are not limited to, the zrp-lac (tac) hybrid
promoter and the TS or T7 bacteriophage promoter in conjunction with the lac operator regulatory
element. Recombinant vectors are transformed into suitable bacterial hosts, e.g., BL2ZI(DE3).
Antibiotic resistant bacteria express CHOP upon induction with isopropyl beta-D-
thiogalactopyranoside (IPTG). Expression of CHOP in eukaryotic cells is achieved by infecting
insect or mammalian cell lines with recombinant Autographica californica nuclear polyhedrosis virus
(AcMNPV), commonly known as baculovirus. The nonessential polyhedrin gene of baculovirus is
replaced with cDNA encoding CHOP by either homologous recombination or bacterial-mediated
transposition involving transfer plasmid intermediates. Viral infectivity is maintained and the strong
polyhedrin promoter drives high levels of cDNA transcription. Recombinant baculovirus is used to
infect Spodoptera frugiperda (Sf9) insect cells in most cases, or human hepatocytes, in some cases.
Infection of the latter requires additional genetic modifications to baculovirus (Engelbard et al.,

supra; Sandig et al., supra).
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In most expression systems, CHOP is synthesized as a fusion protein with, e.g., glutathione S-
transferase (GST) or a peptide epitope tag, such as FLAG or 6-His, permitting rapid, single-step,
affinity-based purification of recombinant fusion protein from crude cell lysates. GST, a 26-
kilodalton enzyme from Schistosoma japonicum, enables the purification of fusion proteins on
immobilized glutathione under conditions that maintain protein activity and antigenicity (Amersham
Biosciences). Following purification, the GST moiety can be proteolytically cleaved from CHOP at
specifically engineered sites. FLAG, an 8-amino acid peptide, enables immunoaffinity purification
using commercially available monoclonal and polyclonal anti-FLAG antibodies (Eastman Kodak). 6-
His, a stretch of six consecutive histidine residues, enables purification on metal-chelate resins
(QIAGEN). Methods for protein expression and purification are discussed in Ausubel et al., 1995
(supra, ch. 10 and 16). Purified CHOP obtained by these methods can be used directly in the assays
shown in Examples XVII, XVIII, and XIX, where applicable.

XIV. Functional Assays

CHOP function is assessed by expressing the sequences encoding CHOP at physiologically
elevated levels in mammalian cell culture systems. ¢DNA is subcloned into a manwmalian expression
vector containing a sirong promoter that drives high levels of cDNA expression. Vectors of choice
include PCMV SPORT plasmid (Invitrogen, Carlsbad CA) and PCR3.1 plasmid (Invitrogen), both of
which contain the cytomegalovirus promoter. 5-10 ug of recombinant vector are transiently
transfected into a human cell line, for example, an endothelial or hematopoietic cell line, using either
liposome formulations or electroporation. 1-2 g of an additional plasmid containing sequences
encoding a marker protein are co-transfected. Expression of a marker protein provides a means to
distinguish transfected cells from nontransfected cells and is a reliable predictor of cDNA expression
from the recombinant vector. Matker proteins of choice include, e.g., Green Fluorescent Protein
(GFP; Clontech), CD64, or a CD64-GFP fusion protein. Flow cytometry (FCM), an automated, laser
optics-based technique, is used to identify transfected cells expressing GFP or CD64-GFP and to
evaluate the apoptotic state of the cells and other cellular properties. FCM detects and quantifies the
uptake of fluorescent molecules that diagnose events preceding or coincident with cell death. These
events include changes in nuclear DNA content as measured by staining of DNA with propidium

jodide; changes in cell size and granularity as measured by forward light scatter and 90 degree side

light scatter; down-regulation of DNA synthesis as i d by d in bromodeoxyuridine
uptake; alterations in expression of cell surface and intracellular proteins as measured by reactivity
with specific antibodies; and alterations in plasma membrane composition as measured by the binding
of fluorescein-conjugated Annexin V protein to the cell surface. Methods in flow cytometry are
discussed in Ormerod, 1994 (Flow Cytometry, Oxford, New York NY).

The influence of CHOP on gene expression can be assessed using highly purified populations
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of cells transfected with sequences encoding CHOP and either CD64 or CD64-GFP. CD64 and
CDG64-GFP are expressed on the surface of transfected cells and bind to conserved regions of human
immunoglobulin G (Ig®). Transfected cells are efficiently separated from nontransfected cells using
magnetic beads coated with either human IgG or antibody against CD64 (DYNAL, Lake Success
NY). mRNA can be purified from the cells using methods well known by those of skill in the art.
Expression of mRNA encodingVCHOP and other genes of interest can be analyzed by northern
analysis or microarray techniques.

XV. Production of CHOP Specific Antibodies

CHOP substantially purified using polyacrylamide gel electrophoresis (PAGE; Harrington,
M.G. (1990) Methods Enzymol. 182:488-495), or other purification techniques, is used to immunize
animals (e.g., rabbits, mice, etc.) and to produce antibodies using standard protocols.

Alternatively, the CHOP amino acid sequence is analyzed using LASERGENE software
(DNASTAR) to determine regions of high immunogenicity, and a corresponding oligopeptide is
synthesized and used to raise antibodies by means known to those of skill in the art. Methods for
selection of appropriate epitopes, such as those near the C-terminus or in hydrophilic regions are well
described in the art (Ausubel et al., 1995, supra, ch. 11).

Typically, oligopeptides of about 15 residues in length are synthesized using an ABI431A
peptide synthesizer (Applied Biosystems) using FMOC chemistry and coupled to KLH (Sigma-
Aldrich, St. Louis MO) by reaction with N-maleimidobenzoyl-N-hydroxysuccinimide ester (MBS) to
increase immunogenicity (Ausube! et al., 1995, supra). Rabbits are immunized with the oligopeptide-
KLH complex in complete Freund’s adjuvant. Resulting antisera are tested for antipeptide and anti-
CHOP activity by, for example, binding the peptide or CHOP to a substrate, blocking with 1% BSA,
reacting with rabbit antisera, washing, and reacting with radio-iodinated goat anti-rabbit IgG.

XVI. Purification of Naturally Occurring CHOP Using Specific Antibodies

Naturally occurring or recombinant CHOP is substantially purified by immunoaffinity
chromatography using antibodies specific for CHOP. An immunoaffinity column is constructed by
covalently coupling anti-CHOP antibody to an activated chromatographic resin, such as
CNBr-activated SEPHAROSE (Amersham Biosciences). After the coupling, the resin is blocked and
washed according to the manufacturer’s instructions.

Media containing CHOP are passed over the immunoaffinity column, and the column is
washed under conditions that allow the preferential absorbance of CHOP (e.g., high ionic strength
buffers in the presence of detergent). The column is eluted under conditions that disrupt
antibody/CHOP binding (e.g., a buffer of pH 2 to pH 3, or a high conceniration of a chaotrope, such
as urea or thiocyanate ion), and CHOP is collected.

XVIL Identification of Molecules Which Inferact with CHOP
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CHOP, or biologically active fragments thereof, are labeled with *I Bolton-Hunter reagent
(Bolton, A.E. and W.M. Hunter (1973) Biochem. J. 133:529-539). Candidate molecules previously
arrayed in the wells of a multi-well plate are incubated with the labeled CHOP, washed, and any wells
with Iabeled CHOP complex are assayed. Data obtained using different concentrations of CHOP are
used to calculate values for the number, affinity, and association of CHOP with the candidate
molecules.

Alternatively, molecules interacting with CHOP are analyzed using the yeast two-hybrid
system as described in Fields and Song, 1989 (Nature 340:245-246), or using commercially available
kits based on the two-hybrid system, such as the MATCHMAKER system (Clontech).

CHOP may also be used in the PATHCALLING process (CuraGen Corp., New Haven CT)
which employs the yeast two-hybrid system in a high-throughput manner to determine all interactions
between the proteins encoded by two large libraries of genes (Nandabalan, K. et al. (2000) U.S.
Patent No. 6,057,101).

XVIII. Demonstration of CHOP Activity
Galactosyltransferase Activity Assay #1
B1,3-galactosyltransf and P1,4-galactosyltransferase activity of CHOP is determined by

measuring the transfer of galactose from UDP-galactose to a GlcNAc-terminated oligosaccharide
chain in a radioactive assay (Kolbinger, F. et al. (1998) J. Biol. Chem. 273:58-65; Hennet, T. et al.
(1998) 1. Biol. Chem. 273:58-65). An aliquot of CHOP is incubated with 14 gl of assay stock
solution (180 mM sodium cacodylate, pH 6.5, 1 mg/ml bovine serum albumin, 0.26 mM UDP-
galactose, 2 ul of UDP-[*H]galactose, 1 ul of MnCl, (500 M), and 2.5 g1 of GleNAcBO-(CH,);~
CO,Me (37 mg/ml in dimethyl sulfoxide)) for approximately 1 hr at 37°C. The reaction is quenched
by the addition of 1 ml of water and loaded on a C18 Sep-Pak cartridge (Waters). The column is
washed twice with 5 ml of water to remove unreacted UDP-[*H]galactose. The reaction product,
[*H]galactosylated GleNAcBO-(CH,);-CO,Me, remains bound to the column during the water washes
and is eluted with 5 ml of methanol. The level of radioactivity in the eluted material is measured by
liquid scintillation counting and is proportional to CHOP galactosyltransferase activity in the sample.
Galactosyltransferase Activity Assay #2

In the alternative, p1,4-galactosyltransferase activity of CHOP is determined by quantitating
the transfer of [“Clgalactose from UDP-[*C]Gal to ovalbumin. The approximately 50 pl reaction
contains 50 mM HEPES (pH 7.35), 10 mM MnCl,, 1.5 mg of ovalbumin, 50 mM NaCl, 5 ul
UDP-[*C]galactose (25 nCi), and 5 pl of CHOP. The assay is incubated at 60 °C for 30 minutes and
terminated by the addition of ice-cold 2.5% phosphotungstic acid (w/v) in 1 M HCl. Unincorporated
UDP-["*C]Gal is separated by filtration through Whatman GF/C glass fiber filters. The filters are
washed once with 2.5% phosphotungstic acid (w/v) and then rinsed with ice-cold ethanol. The filters
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are dried, and radioactivity is determined using a scintillation counter. The amount of radicactivity is
proportional to the activity of CHOP (Verdon, B. and Berger, E. (1983) in Galactosyltransferase.
Methods of Enzymatic Analysis, Bergmeyer, H. et al. (eds.), Vol. II, 3rd Ed., Verlag Chemie,

Weinheim, Deerfield Beach, Basel, pp. 374-381; Tilo, S. et al. (1996) I. Biol. Chen. 271:3398-3405).

Sialyltransferase Activity Assay #1

In the alternative, sialyltransferase activity of CHOP is assayed as follows. The
sialyltransferase acceptors used in the assay are derived from aminophenylglycosides reacted with
6(5-fluorescein-carboxamido)-hexanoic acid succimidyl ester (FCHASE). Briefly, 10 mg
p-aminophenylglycoside is dissolved in 0.5 ml of 0.2 M triethylamine acetate buffer, pH 8.2.
FCHASE was dissolved in 0.5 ml of methanol and added to the aminophenylglycoside solution. The
mixture is stirred in the dark for about 3 h at room temperature, lyophilized, resuspended in
approximately 200 pl of 50% acetonitrile, and spotted on a silica thin-layer chromatography (TLC)
plate which is developed with an ethyl acetate/methanol/water/acetic acid solvent system. Following
air drying in a fume hood, the yellow product is scraped, eluted with distilled water, concentrated,
desalted, and bound to a Sep-Pak C18 reverse phase cartridge. After washing the cartridge with
several volumes of water, the product is eluted in 50% acetonitrile and quantitated by well-known
spectrophotometric methods. Following preparation of the sialyltransferase acceptors, enzyme
reactions are performed at 37 °C in 20 ul volumes in a buffer consisting of 50 mM MES (pH 6.0), 10
mM MnCl,, with 0.2 or 1.0 mM labeled acceptor, 0.2 mM CMP-Neu5Ac donor, and various amounts
of CHOP. The reaction is terminated by diluting the reaction with 10 mM NaOH prior to analysis by
capillary electrophoresis. Capillary electrophoresis (CE) is performed using an Argon-ion
laser-induced fluorescence detector (excitation = 488 nm; emission = 520 nm). The product peak,
consisting of FCHASE-2,3-sialyl-N-acetyllactosamine, is identified and quantitated and is
proportional to the sialyltransferase activity in the sample (Wakarchuk, W. et al. (1996) J. Biol.
Chem. 271:19166-19173; Gilbert, M. (1996) J. Biol. Chem. 271:28271-28276).
Sialyltransferase Activity Assay #2 .

Alternatively, sialyltransferase activity of CHOP is assayed as follows. Sialyltransferase
assays are performed in a reaction mixture containing 10 mM MgCl,, 0.3% Triton CF-54, 100 mM
sodium cacodylate buffer (pH 6.0), 0.66 mM unlabeled CMP-Neu5Ac donor, 4,400 dpm/pl
CMP-{"*C]Neu5Ac (tracer), the CHOP solution, and substrates in total volume of 20 to 50 pl. The
reaction mixture is incubated at 37 °C for 2 h then terminated by addition of 500 yl of water. The
products are isolated by C18 Sep-Pak cartridge and analyzed by thin layer chromatography (TLC)

using the solvent system ethanol/pyridine/n-butanol/acetate/water (100:10:10:3:30) (Okajima, T et al.

(1999) I. Biol. Chem. 274:11479-11486). The radiolabeled products are visualized by standard

autoradiography techniques familiar to persons skilled in the art and sialyltransferase activity of
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CHOP is proportional to the signal on the autoradiogram.
Sialyltransferase Activity Assay #3

In the alternative, sialyliransferase activity of CHOP is assayed as follows. Human
embryonic kidney cells (293) are stably transfected with a plasmid encoding the CHOP. The cells are
grown to confluence in 225 cm’ tissue culture flasks and harvested by scraping cells into
phosphate-buffered saline (PBS). Cells are pelleted and resuspended in approximately 1 ml of 1%
Triton X-~100, 50 mM NaCl, 5 mM MnCl, and 25 mM MES (pH 6.0). The cell pellet is solubilized by
repeated pipetting and vortexing. This crude homogenate is cleared by centrifugation at 1000 x g for
10 min and used directly as the enzyme source. The assay mixture consists of 50 uM CMP-Neu5Ac
with 250,000 cpm of CMP-[“C]Neu5Ac added as a tracer, 0.1% Triton CF-54, 20 mM cacodylate
(pH 6.0) and 10 1 of CHOP-containing extract in a 30-pl reaction volume. Glycoprotein and
glycolipid products are separated from CMP-NeuSAc by gel filtration and the amount of label in the
cluted fractions are quantitated to determine the relative amount of CHOP activity in the sample
(Sjoberg, E. et al. (1996) J. Biol. Chem. 271:7450-7459).
O-glucosyltransferase Transferase Activity Assay

O-glucosyliransferase activity of CHOP is assayed as follows. CHOP preparations are
diluted with cold desalt buffer (20 mM Tris pH 8.0, 20% glycerol, 0.02% NaN;) immediately prior to
use. Peptide substrates (Kreppel, L. et al. (1999) J. Biol. Chem. 274:32015-32022) are used as
acceptors at a concentration of approximately 3 mM. The peptides in the reaction are separated from
the reactants using a SP-Sephadex column. The modified and unmedified peptides are loaded onto a
Sep-pak C18 cartridge. Unmodified peptides are eluted with 50 mM formic acid, 10 ml of 50 mM
formic acid containing 0.5 M NaCl, and 10 ml of distilled H,O. Modified peptides are eluted from
the cartridge directly into scintillation vials using methanol. Enzyme activity is expressed in terms of
micromoles of GleNAc transferred per minute, which is proportional to the level of CHOP activity in
the sample (Kreppel et al., supra).
Mannosidase Activity Assay

Mannosidase activity in CHOP is measured by its ability to release mannose from Man,
(GlIcNAc), oligosaccharide (Schweden, I. et al. (1986) Eur. J. Biochem. 157:563-570). CHOP, in 200
mM phosphate buffer, pH 6.5 and 1% Triton X-100, is mixed with [“C](Many)(GIcNAc), (2-3 x 10°
cpm) in a final volume of 30 gl at 37 °C for 60 minutes. The reaction is terminated by the addition of
30 pl glacial acetic acid. The amount of liberated [“*C]mannose, analyzed by paper chromatography
in 2-propanol/acetic acid/water (29/4/9, by volume), is proportioual to the activity of CHOP in the
starting sample.
Carbohydrate Binding Assay

CHOP activity is also demonstrated by the ability of CHOP to bind to B-galactoside sugars.
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CHOP is applied to a lactosyl-Sepharose column, and the column is eluted with 0.1 M lactose. The
presence of CHOP in the eluate is detected by sodium dodecyl sulfate polyacrylamide gel
electrophoresis and indicates the ability of CHOP to bind B-galactoside sugars.
Hyaluronan Hydrolysis Assay

CHOP activity is also measurable by its ability to hydrolyze hyaluronan (HA) (Lepperdinger,
supra). Radioactively labeled HA is immobilized on microtiter plates with the aid of 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide and N-hydroxy-sulfosuccinimide. The radioactivity solubilized
after incubation with CHOP js measured using a liquid scintillation counter and is proportional to the
activity of CHOP in the starting sample.
Cellular Transformation Assay

Alternatively, CHOP activity is measured by its ability to regulate transformation of NIH3T3
mouse fibroblast cells. A cDNA encoding CHOP is subcloned into an appropriate eukaryotic
expression vector. This construct is transfected into NIH3T3 cells using methods known in the art.
Transfected cells are compared with non-transfected cells for the following quantifiable properties
characteristic of oncogenically-transformed cells: high-density growth in culture associated with loss
of contact inhibition; growth in suspension or in soft agar; reduced serum requirements; and ability to
induce tumors when injected into immunodeficient mice. The activity of CHOP is proportional to the
extent of transformation of NIH3T3 cells transfected with CHOP, compared to non-transfected cells.
XIX. Expression and purification of CHOP- iated o'1,3-Gal yl ferase activity

Soluble, catalytically-active CHOP with «1,3-galactosyltransferase (n1,3-GalT) activity is

purified from culture media of nearly confluent human embryonic kidney (293) cells transfected with
a plasmid expressing CHOP. The culture media is dialyzed overnight at 4 °C against 20 mM HEPES
(pH 7.0) and 5 mM MnCl,, with several changes of buffer and then applied to an affinity column of
UDP-hexanolamine-Sepharose (4 pmol/ml resin). The column is washed with dialysis buffer and
dialysis buffer containing 0.75 M NaCl until the A, of the eluate reaches background levels. The
bound enzyme is eluted with 5 mM UDP in dialysis buffer and concentrated using a Centricon-10
(Millipore). The bomogeneity of the purified enzyme is determined by separation ona 10%
SDS-PAGE gel (Kim, S. et al. (1997) J. Biol. Chem. 272:13622-13628).

Various modifications and variations of the described methods and systems of the invention
will be apparent to those skilled in the art without depariing from the scope and spitit of the
invention. Although the invention has been described in connection with certain embodiments, it
should be understood that the invention as claimed should not be unduly limited to such specific
embodiments, Indeed, various modifications of the described modes for carrying out the invention
which are obvious to those skilled in molecular biology or related fields are intended to be within the

scope of the following claims.
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What is claimed is:

1. Anisolated polypeptide selected from the group consisting of:

a)

b)

o)

4

e)

a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-10,

a polypeptide comprising a naturaily occurring amino acid sequence at least 90%
identical to an amino acid sequence selected from the group consisting of SEQ ID
NO:1-3, SEQ ID NO:5, and SEQ ID NO:7-10,

a polypeptide comprising a naturally occurring amino acid sequence at least 93%
identical to the amino acid sequence of SEQ ID NO:4,

a polypeptide comprising a naturally occurring amino acid sequence at least 99%
identical to the amino acid sequence of SEQ ID NO:6,

a biologically active fragment of a polypeptide having an amino acid sequence
selected from the group consisting of SEQ ID NO:1-10, and

an immunogenic fragment of a polypeptide having an amino acid sequence selected
from the group consisting of SEQ ID NO:1-10.

2. Anisolated polypeptide of claim 1 comprising an amino acid sequence selected from the
group consisting of SEQ ID NO:1-10.

3. An isolated polynucleotide encoding a polypeptide of claim 1.

4. An isolated polynucleotide encoding a polypeptide of claim 2.

5. An isolated polynucleotide of claim 4 comprising a polynucleotide sequence selected from
the group consisting of SEQ ID NO:11-20.

6. A recombinant polynucleotide comprising a promoter sequence operably linked to a

polynucleotide of claim 3.

7. A cell transformed with a recombinant polynucleotide of claim 6.

8. A transgenic organism comprising a recombinant polynucleotide of claim 6.

9. A method of producing a polypeptide of claim 1, the method comprising:

8N
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a)

b)

culturing a cell under conditions suitable for expression of the polypeptide, wherein
said cell is transformed with a recombinant polynucleotide, and said recombinant
polynucleotide comprises a promoter sequence operably linked to a polynucleotide
encoding the polypeptide of claim 1, and

recovering the polypeptide so expressed.

10. A method of claim 9, wherein the polypeptide comprises an amino acid sequence
selected from the group consisting of SEQ ID NO:1-10.

11. Anisolated antibody which specifically binds to a polypeptide of claim 1.

12. Anisolated polynucleotide selected from the group consisting of:

2)

b)

D

a)
e)

a polynucleotide comprising a polynucleotide sequence selected from the group
consisting of SEQ ID NO:11-20,

a polynucleotide comprising a naturally occurring polynucleotide sequence at least
90% identical to a polynucleotide sequence selected from the gronp consisting of
SEQ ID NO:11-20,

a polynucleotide complementary to a polynucleotide of a),

a polynucleotide complementary to a polynucleotide of b), and

an RNA equivalent of a)-d).

13. An isolated polynucleotide comprising at least 60 contiguous nucleotides of a

polynucleotide of claim 12.

14. A method of detecting a target polynucleotide in a sample, said target polynucleotide

having a sequence of a polynucleotide of claim 12, the method comprising:

a)

b)

hybridizing the sample with a probe comprising at least 20 contiguous nucleotides
comprising a sequence complementary to said target polynucleotide in the sample,
and which probe specifically hybridizes to said target polynucieotide, under
conditions whereby a hybridization complex is formed between said probe and said
target polynucieotide or fragments thereof, and

detecting the presence or absence of said hybridization complex, and, optionally, if

present, the amount thereof.

15. A method of claim 14, wherein the probe comprises at least 60 contiguous nucleofides.
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16. A method of detecting a target polynucleotide in a sample, said target polynucleotide
baving a sequence of a polynucleotide of claim 12, the method comprising:
a) amplifying said target polynucleotide or fragient thereof using polymerase chain
reaction amplification, and
b) detecting the presence or absence of said amplified target polynucleotide or fragment

thereof, and, optionally, if present, the amount thereof.

17. A composition comprising a polypeptide of claim 1 and a pharmaceutically acceptable

excipient.

18. A composition of claim 17, wherein the polypeptide comprises an amino acid sequence
selected from the group consisting of SEQ ID NO:1-10.

19. A method for treating a disease or condition associated with decreased expression of
functional CHOP, comprising administering to a patient in need of such treatment the composition of

claim 17.

20. A method of screening a compound for effectiveness as an agonist of a polypeptide of

claim 1, the method comprising:
a) exposing a sample comprising a polypeptide of claim 1 to a compound, and
b) detecting agonist activity in the sample.

21. A composition comprising an agonist compound identified by a method of claim 20 and a

pharmaceutically acceptable excipient.

22. A method for treating a disease or condition associated with decreased expression of
functional CHOP, comprising administering to a patient in need of such treatment a composition of

claim 21.

23. A method of screening a compound for effectiveness as an antagonist of a polypeptide of
claim 1, the method comprising:

a) exposing a sample comprising a polypeptide of claim 1 to a compound, and

b) detecting antagonist activity in the sample.

24. A composition comprising an antagonist compound identified by a method of claim 23
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and a pharmaceutically acceptable excipient.

25. A method for treating a disease or condition associated with overexpression of functional

CHOP, comprising administering to a patient in need of such treatment a composition of claim 24.

26. A method of screening for a compound that specifically binds to the polypeptide of claiim
1, the method comprising:
a) combining the polypeptide of claim 1 with at least one test compound under suitable
cox{ditions, and
b) detecting binding of the polypeptide of claim 1 to the test compound, thereby
identifying a compound that specifically binds to the polypeptide of claim 1.

27. A method of screening for a compound that modulates the activity of the polypeptide of
claim 1, the method comprising:

a) combining the polypeptide of claim I with at least one test compound under
conditions permissive for the activity of the polypeptide of claim 1,

b) assessing the activity of the polypeptide of claim 1 in the presence of the test
compound, and

c) comparing the activity of the polypeptide of claim 1 in the presence of the test
compound with the activity of the polypeptide of claim 1 in the absence of the test
compound, wherein a change in the activity of the polypeptide of claim 1 in the
presence of the test compound is indicative of a compound that modulates the activity

of the polypeptide of claim 1.

28. A method of screening a compound for effectiveness in altering expression of a target
polynucleotide, wherein said target polynucleotide comprises a sequence of claim 3, the method
comprising:

a) exposing a sample comprising the target polynucleotide to a compound, under

conditions suitable for the expression of the target polynucleotide,

b) detecting altered expression of the target polynucleotide, and

<) comparing the expression of the target polynucleotide in the presence of varying

amounts of the compound and in the absence of the compound.

29. A method of assessing toxicity of a test compound, the method comprising:

a) treating 2 biological sample containing nucleic acids with the test compound,
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hybridizing the nucleic acids of the treated biological sample with a probe comprising
at least 20 contiguons nucleotides of a polynucleotide of claim 12 under conditions
whereby a specific hybridization complex is formed between said probe and a target
polynucleotide in the biological sample, said target polynucleotide comprising a
polynucleotide sequence of a polynucleotide of claim 12 or fragment thereof,
quantifying the amount of hybridization complex, and

comparing the amount of hybridization complex in the treated biological sample with
the amount of hybridization compléx in an untreated biological sample, wherein a
difference in the amount of hybridization complex in the treated biological sample is

indicative of toxicity of the test compound.

30. A diagnostic test for a condition or disease associated with the expression of CHOP in a

biological sample, the method comprising:

)

b)

combining the biological sample with an antibody of claim 11, under conditions
suitable for the antibody to bind the polypeptide and form an antibody:polypeptide
complex, and

detecting the complex, wherein the presence of the complex correlates with the

presence of the polypeptide in the biological sample.

31. The antibody of claim 11, wherein the antibody is:

a)
b)
D]
@
e)

a chimeric antibody,

a single chain antibody,
a Fab fragment,

a F(ab’), fragment, or

a humanized antibody.

32. A composition comprising an antibody of claim 11 and an acceptable excipient.

33. A method of diagnosing a condition or disease associated with the expression of CHOP

in a subject, comprising administering to said subject an effective amount of the composition of claim

32.

34. A composition of claim 32, wherein the antibody is labeled.

35. A method of diagnosing a condition or disease associated with the expression of CHOP
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in a subject, comprising administering to said subject an effective amount of the composition of claim

34,

36. A method of preparing a polyclonal antibody with the specificity of the antibody of claim

11, the method comprising:

a)

b)
)

inmmunizing an animal with a polypeptide consisting of an amino acid sequence
selected from the group consisting of SEQ ID NO:1-10, or an immunogenic fragment
thereof, under conditions to elicit an antibody response,

isolating antibodies from said animal, and

screening the isolated antibodies with the polypeptide, thereby identifying a
polyclonal antibody which specifically binds to a polypeptide cbmprising an amino
acid sequence selected from the group consisting of SEQ ID NO:1-10.

37. A polyclonal antibody produced by a method of claim 36.

38. A composition comprising the polyclonal antibody of clain 37 and a suitable carrier.

39. A method of making a monoclonal antibody with the specificity of the antibody of claim.

11, the method comprising:

a)

b)

c)

d)
e)

immunizing an animal with a polypeptide consisting of an amino acid sequence
selected from the group consisting of SEQ ID NO:1-10, or an immunogenic fragment
thereof, under conditions to elicit an antibody response,

isolating antibody producing cells from the animal,

fusing the antibody producing cells with immortalized cells to form monoclonal
antibody-producing hybridoma cells,

culturing the hybridoma cells, and

isolating from the culture monoclonal antibody which specifically binds to a
polypeptide comprising an amino acid sequence selected from the group consisting of

SEQ ID NO:1-10.

40. A monoclonal antibody produced by a method of claim 39.

41. A composition comprising the monoclonal antibody of claim 40 and a suitable carrier.

42, The antibody of claim 11, wherein the antibody is produced by screening a Fab
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expression library.

43. The antibody of claim 11, wherein the antibody is produced by screening a recombinant

immunoglobulin library.

44, A method of detecting a polypeptide comprising an amino acid sequence selected from
the group consisting of SEQ ID NO:1-10 in a sample, the method comprising:
a) incubating the antibody of claim 11 with a sample under conditions to allow specific
binding of the antibody and the polypeptide, and
b) detecting specific binding, wherein specific binding indicates the presence of a
polypeptide comprising an amino acid sequence selected from the group consisting of
SEQ ID NO:1-10 in the sample.

45. A method of purifying a polypeptide comprising an amino acid sequence selected from.
the group consisting of SEQ ID NO:1-10 from a sample, the method comprising:
a) incubating the antibody of claim 11 with a sample under conditions to allow specific
binding of the antibody and the polypeptide, and
b) sepavating the antibody from the sample and obtaining the purified polypeptide
comprising an amino acid sequence selected from the group consisting of SEQ 1D
NO:1-10.

46. A microarray wherein at least one element of the microarray is a polynucleotide of claim
13,

47. A wethod of generating an expression profile of a sample which contains
polynucleotides, the method comprising:
a) labeling the polynucleotides of the sample,
b) contacting the elements of the microarray of claim 46 with the labeled
polynucleotides of the sample under conditions suitable for the formation of a

hybridization complex, and

) quantifying the expression of the polynucleotides in the sample.

48. An array comprising different nucleotide molecules affixed in distinct physical locations
on a solid substrate, wherein at least one of said nucleotide molecules comprises a first

oligonucleotide or polynucleotide sequence specifically hybridizable with at least 30 contiguous
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nucleotides of a target polynucleotide, and wherein said target polynucleotide is a polynucleotide of

claim 12.

49, An array of claim 48, wherein said firsi oligonucleotide or polynucleotide sequence is

completely complementary to at least 30 contiguous nucleotides of said target polynucleotide.

50. An array of claim 48, wherein sajd first oligonucledtide or polynucleotide sequence is

completely complementary to at least 60 contiguous nucleotides of said target polynucleotide.

51. An array of claim 48, wherein said first oligonucleotide or polynucleotide sequence is

completely complementary to said target polynucleotide.
52. An array of claim 48, which is a microarray.

53. An array of claim 48, further comprising said target polynucleotide hybridized to a

nucleotide molecule comprising said first ol leotide or poly: otide

54. An array of claim 48, wherein a linker joins at least one of said nucleotide molecules to

said solid substrate,

55. An array of claim 48, wherein each distinct physical location on the substrate contains
muitiple nucleotide molecules, and the multiple nucleotide molecules at any single distinct physical
location have the same sequence, and each distinct physical location on the substrate contains
nucleotide molecules having a sequence which differs from the sequence of nucleotide molecules at
another distinct physical location on the substrate.

56. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:1.

57. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:2.

58. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:3.

59. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:4.

60. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:5.
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NO:11.

NO:12.

NO:13.

NO:14.

NO:15.

NO:16.

NO:17.

NO:18.

61.

6

63.

@

64.

6

66.

67.

6

69.

70.

7

7

4.

N

“

[

=

“

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:6.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:7.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:8.
A polypeptide of claim 1, comprising the amino acjd sequence of SEQ ID NO:9.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:10.

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID
A polynucleotide of claim. 12, comprising the polynucleotide sequence of SEQ ID
A polynucleotide of claim 12, comprising the polynuc]eo’tide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID
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NO:19.

NO:20.

75. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID
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<110> INCYTE GENOMICS,
SWARNAKAR, Anita

<120>

<130> PF-0982 BCT
<140> To Be Assigned
<141> Herewith
<150> 60/293,768; 60/309,548; 60/314,400;
<151> 2001-05-25; 2001-08-01; 2001-08-23;
<160> 20
<170> PERL Program
<210> 1
<21l> 912
<212> PRT
<213> Home sapiens
<220>
<221> misc_feature
<223> Incyte ID No: 7247177CD1
<400> 1
Met Glu Ala Ala val Lys Glu Glu Ile Ser
1 5 10
Val Asp Lys Asn Ile Phe Arg Asp Cys Asn
20 25
Arg Arg GIn Lys Gln Trp Leu Ser Lys Lys
35 40
Leu Leu Asp Ser Val Thr Thr Asp Glu Asp
50 55
Ile Ile Asn Glu Ala Ser Lys Val Pro Leu
65 70
Gly Ile Glu Gly Asn Ile Phe Arg Leu Lys
80 85
Pro Leu Lys Pro Arg Phe Glu Val Pro Asp
95 100
Pro Ser Thr Val Arg Leu Ile Ser Cys Ser
110 115
Leu Ile Leu Ala Asp Gly Lys Gly Asp Leu
1720

GORVAD, Ann E.

INC.

HAFALIA, April J.A.

DUGGAN,

EMERLING,

ISON, Craig H.
NGUYEN,

Brendan M.

Brooke M.

LEE, Ernestine A.

YU

E,

Henry

YUE, Huibin
FORSYTEHE,
, Joana X.
THANGAVELU, Kavitha

LI

WALIA,

Ian

BURFORD, Neil

MASON,

LE!

BECHA,

E,

TANG,

Sally

Y. Tom

J.

Shanya D.

Danniel B.

Narinder K.

Patricia M.
LAL, Preeti G.

Carbohydrate-Associated Proteins

val

Lys

Glu
Ile

Thr

Ala
Asn
Leu
Asp

Cys

60/343,706;
2001-10-19;

Asp
Ala
Tyr
Arg
Glu
Glu

Thr

His

Glu
Phe
Arg
Phe

Ile
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Asn
Glu

val

Asn
Ser
Leu
val
Glu

Ser

Asp
Gln
Leu
Ala
Tyr
Arg
Asp
Gln
Ser
Asp
Tyr
Tyr
Gln
Asp
ala
Phe
Thr
Pro
Met
Lys

Asn

Pro
Tle
His
Asp
Lys
Ile
Ile
Gly
Ile
Ala
Ser
Thr
Ser
val
Tyr
Leu
Val
Asp
Phe
Glu
Pro
Lys
Glu
Asn
val
Asn
Asn
Ile
Lys
Phe

Asn

Phe
Asn
Lys
Thr
Phe
Gly
Pro

Asp

His
Glu
Leu
Arg
Phe
Ser
Gly
Lys
Ala
Thr
Leu
His
ASp
Gly
Pro
Tyr
Glu
Ala
Tyr
Arg
Phe

Thr

125
Lys
140
Ser
155
Gln
170
Ser
185
Gly
200
Leu
215
Gin
230
Ala
245
Asp
260
Lys
275
Thr
290
Thr
305

320
Leu
335
His
350
TYY
365
Ala
380
Met
395
Trp
410
Leu
425
Ile
440
Gln
455
val
470
Lys
485
Gln
500
Pro
515
Ile
530
Gly
545
Ser
560
Ala
575
Ala
590

TYyTr

Asp
Gly
Ala
Glu
Phe
Phe

Ala

Met
cly
val
Met
Val
Thr
Thr
Gln
Asp
Leu
Lys
Ser
Ile
Phe
Trp
Arg
Ser
val
His
Tyr
Gly
Ser

Trp

Leu
Gln
Ala
Asn
Val
Ser
Glu
Leu
Gly
Arg
Glu
Gly
His
Gly
Gly
Cys
2la
ASp
Asn
Lys
Asp
Phe
Pro
Glu
Thr
Phe
Gly
His
Lys
Gln

Ser

Val
Leu
Lyvs
Gln
Asp
Leu
Ser
Tyr
Ile
Thx
Ile
Pro
Trp
Pro
Thr
Arg
Gly

Ile

Lys
Pro
Val

Gly

Asp
Arg
Asn
Gln
Glu
Lys

Asn

130
Ser
145
Tyt
160
Glu
175
Glu
190
Ile
205
His
220
His
235
Asn
250

265
Ile
280
Asn
295
Val
310
Met
325
Thr
340
Gln
355
Trp
370
Phe
385
Glu
400
Phe
415
Arg
430
Asp
445
Lys
460
Leu
475
Tyx
490
Ile
505
Gly
520
Txp
535
Met
550

565
Tyr
580
Leu
595

2/20

Glu
Phe

Asn

Lys
Gly
Gln

Leu

His
Pro

Lys

Sex
Leu
Pro
Glu
Ala
Pro

Gly

Glu
Glu
Glu
Leu
Ala
Phe
Leu
Asp
Ser
Ile
Glu
Ala
Glu
Ser
Met
Tyr
Glu
Thr
Asn
Leu
Ser
Gln
Ser
Ser
Phe
Glu
His
Thr
Phe
ala

Ile

Glu
His
Glu
Gly
Asn
Glu
Lys
val
val
Phe
Pro
Lys
Ser
Asp
Pro
Glu
His

Glu

val
val
Glu
Tyx
Leu
Leu
Gln
Arg
Ala
val
val

Ser

val
Leu
Glu
Leu
Gly
His
Asn
Tyr
Pro
Trp
Ala
Gln
Gly
val
Pro
Asp
Asp
Gly
Lys
val
Tyr
Gly
Leu
Phe
Trp
Thr
Glu
Glu
Leu
Trp

Ile

135
val
150
Gln
165
Thr
180
Trp
195
Pro
210
Leu
225
Thr
240
Gly
255

270
Leu
285
Val
300
Lys
315
Ile
330
Fhe
345
Leu
360
Glu
375
Ile
390
Lys
405
Arg
420
Ile
435
val
450
Glu
465
AsSp
480
Ala
495
Asn
510
Met
525
Leu
540
Gly
555

570
Thr
585
Pro
600
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Met Leu
Asp Tle
Arg Trp
Ala Thr
Glu His
Leu Leu
Ser Gln
Leu Lys
Leu Leu
Val Phe
Phe ala
Leu Asp
Ile Lys
Ser Tyr
Gly Glu
Gln Lys
Leu Ile
Cys Val
Ser Ser
Ala Phe

Leu Ser

<210> 2

Leu
Gly
Tyxr
Met
Thr
Pro
Pro
Thr
val
Leu
His
Thr
Thr
Gly
Leu
Gln
Asn
val
val
Thr

Leu

<211> 691
<212> PRT
<213> Homo sapiens

<220>

Thr
Gly
Gln
Asn
Arg
Tyr
val
Phe
His
Pro
Trp
Ile
Thy
Leu
Tyr
Phe
Ser
Glu
Thx
Tyr

Asn

Leu
605
Phe
620
Ala
635
Thr
650
Leu
665
Trp
680
Met
695
Asp
710
Pro
725
Gly
740
Glu
755
Pro
770
Val
785
Arg
800
Leu
815
Leu
830
Ser
845
Lys
860
Thr
875
Cye
830
Ile
905

<221> misc_feature
<223> Incyte ID No:

<400> 2
Met Leu

1
Gly Tle

Glu Leu

Asp Arg’

Leu Gly

Gln
Ala
Ala
Pro

Arg

Glu
Tyr
Leu
Glu

Ile

Glu
5

Gly
20
Phe
35
val
50
Asn
65

Ser Ile Thr
Ile Gly Asn
Gly Ala Tyr
Lys Arg Arg
Ile Arg Glu
Tyr Ser Leu
Arg Pro Leu
Met Glu Asp
Val Thr Glu
Ser Asn Glu
Gly Gly Cys
Val Phe Gln
Gly Lys Ser
Val Ala Leu
Asp Asp Gly
His Arg Lys
Ala Asp Gln
Ile Leu val
His Ser Ser
Ala Lys Thr

Ala Thr Asp

5596327CD1

Pro Asp Leu
Lys Lys Gly
Glu Leu Ser
Fhe Glu Gln

Glu Ala Val

Gly
Pro
Gln
Ala
Ala
Phe
Trp
Glu
Pro
val
Thr
Arg
Thr
Ser
His
FPhe
Arg
Leu
Asp
Ser

Trp

Val
Leu
Arg
Arg

Asn

Iie
610
Glu
625
Pro
640
Pro
655
Ile
670
Tyr
685
val
700
Tyr
715
Lys
730

745
val
760
cly
775
Gly
790
Thr
805
Ser
820
Ser
835
Gly
850
Gly
865
Gly
880
Ile
895
Glu
810

Sexr
Thr
Phe
Trp

Axg

Glu

Met

Tyr
Lys

Gly

Lys
Phe
Phe
His
Phe
Lys
Leu

Gly

aAla

Asp

Glu

Leu

Phe
Glu
Phe
Leu
Glu
Ala
Phe

Leu

Asp
Ile
Ser
Met
Gly
Gln
Cys
TYY
Arg
Asp
Ser

Ser

Ile
Ile
Thr
Ile

Thr

His
Pro
Gly
Thr
Tyr
Pro
val
Thr
Ser
Tyr
Ser
Pro

Lys

Leu

TYr
Lys
Leu
Leu

Lys

Gly
Leu

Gly

TyY
Val
Asp
Ser
val
Lys
Val
Ile
Glu
Ser
Leu
Ser
Ser
Glu
Pro

Glu

Gly
Asn
Glu
Ser

Ala

Ala
615
val
630
His
645
Glu
660
Gly
675
Ala
690
Glu
705
Ala
720
Agp
735
Thr
750
Ala
765
Pro
780
ser
795
Val
810
His
825
val
840
Lys
855
Pro
870
val
885
Lys
200

Arg

aAla
30
Pro
45
Pro

Ile
75
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Tyx
Gln
Lys
Glu

Ala

Leu
Thr

Thr

WO 02/097060

Leu
Phe
Ser
Gly
Ser
TYTr
Ala
His
Gly
Leu
His
Lys
Glu
His
Asp
Fhe
Ile
val
Gln
Ala
Thr
Met
Ile
Ala
Arg
Ile
Asn
Val
Lys
Lys
Gly

Thr

Gln Pro
Ile ser
Leu Glu
Leu Thr
Phe Lys
Lys Ser
Ala Thr
val Gln
Ser Leu
Glu Pro
Val Ala
Val Met
Tyr Leu

Ala His

Leu Ile
Lys Asp
Gln Glu
Tyr Glu
Met Gly
Trp Thr
Gln Trp
ala Asp
Arg Ser
Gly Gln
Leu His
Asn Pro
His Lys
Thr Lys
Asp Gln
Asp Lys

Glu Glu

Ser

Glu

95
Leu
110
Phe
125
Glu
140
Leu
155
Glu
170
Thr
185
Gln
200
Tyr
215
Met
230
Teu
245
Lys
260
Leu
275
Gly
290
Glu
305
val
320
Leu
335

350
Leu
365
Asn
380
Arg
395
Pro
410
Leu
425
Val
440
Phe
455
Lys
470
Val
485
Asp
500
Gly
515
val
530
Arg

Pro
Ala

Ser

Glu
Gly
Lys
Gly

Thr

Arg
TyT
Lys
His
Leu
Gln
Phe
Gln
Ala
Glu
Gln
Asp
Lys
Thr
Phe
Ty
His
Cys
Gly
Ala
Lys
Met
Gln
Arg
Asn
Lys
Leu
Asp
Phe
Glu
Asn

Gln

Leu
Ala
Asn
Arg
Lys

Ala

Leu
Leu
Val

Phe

Pro
Lys
Glu
Gln
val
Phe
Leu
val
Phe
Pro
Gly

Met

Leu
Leu

Thr

Ile

Leu

Tyr
Thr
Gln
Gly
Gln
TYyL
Lys
Arg
Lys
Cys
TYY
Leu
Leu
Leu
Asp
Glu
Asn
Ala
Leu
Gliu
Arg
Asp
val
Phe
Arg
Arg
Glu
Leu
val
Asp
Leu

Tyr

Arg

Ala
100
Pro
115
Leu
130
Lys
145
Arg
160
Ala
175
Gly
190
Asn
205
Gln
220
Glu
235
Pro
250
Arg
265
Thr
280
His
285
Gln
310
Phe
325
Asp
340
Pro
355
val
370
Met
385
Ile
400
Leu
415
Asn
430
Tyr
445
Tle
460
val
475
Pro
490
Asn
505
Gly
520
Phe
535
His

4/20

His

His

Leu
Met
Phe

Tyx

Gly
Glu
Glu
Trp
Pro

Glu

Arg
Glu
Ala
Lys
Asp
Leu
Leu
Met
Lys
Met
Ile
Gln
Tyr
Tyr
ala
Gly
Ser
Leu
Lys
Gln
Gly
val
Leu
His
Glu
val
Glu
Met
Lys
Thr
val

Glu

Gly
Asp
Met
Gilu
Phe
Gly
Leu
Leu
Arg
Lys
Lys
Lys
Ser
Asn
Lys
Leu
Tyr
Gly
Arg
aAla
Lys
Lys
Asp
Ile
Tyx
Tyr
Ala
Lys
Val
Ile
Glu

Iie

Thr
Phe
Leu
Ala
Ile
Asn
Asn
TyrY
Cys
Gly
Ala
Ala
Arg
Tle
Asn
Gln

Lys

Ile
val
Thr
Trp
Gln
Asn
Phe
His
Leu
Phe
Pro
Thr
Thr

Asp

Leu

Gln
105
Tyr
120
Ile
135
Asp
150
Phe
165
Gln
180
His
195
Leu
210
Leu
225
Gln
240
Ser
255
Tyr
270
Asp
285
Leu
300
Pro
315
Pro
330
Leu
345
His
360
Gln
375
Axg
390
Arg
405
Met
420
Leu
435
Glu
450
Gly
465
Glu
480
Asn
495
Sex
510
Ile
525
Gln
540
Ala

(254)
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WO 02/097060

Tyr
Glu
Vval
val
Lys
Glu
Lys
Leu

Glu

<210> 3

<211>
<212>
<213>

<220>

<2231>
<223>

<400> 3

Met
1
Phe

Thr
Asn
Asp
Leu
Ser
Pro
Arg
Pro
Arg
Thx
Pro
Pro
Gln
TYyr
Ser

val

Lys

Phe

Ile
Glu
Ala
Ser
Pro

Val

506
PRT
Homo saplens

Agp
Ile
Ile
Pro
Ser
Glu
Glu
Ser
Thx
FPhe
Leu
Met
ala
Lys
Asp

Asp

Asp

Gly

Ala
val
Met
Trp
Ser

Leu

Ala
TYr
Arg
Asn
Leu
Leu
His
val
Arg
Leu
Leu
Ile
Gly
Arg
Pro

Arg

545
Leu
560
Glu
575
Phe
590
Tyr
605
Ala
620
Thx
635
Met
650
Val
665
Asn
680

misc_feature
Incyte ID No:

215

Ser
Gly

Ala

Ala
Asp
Asn
val
Lys
Pro
Leu
Glu

Asp

Lys
Ala
Leu

Ile

Gly
Lys
Thr

Ser

4179651CD1

Arg

Glu

Trp

val
Asp
Asn
Tle
Thr
Glu
Lys
Leu
Gly
His
Ile
Ile
Met
Ile
Ser

Phe

Asp
Lys
Cys
Ile
val
Ile
Pro
Arg
Ala
Cys
Ala
ASp
Arg
Pro
Pro

Trp

Gly
Val
Met
val
Pro
Ser
Sexr
Phe

Ser

Gln
Ile
Asn
Tie
His
val
Leu
Thy
Ser
Glu
Arg
His
Gly
Pro
val

Glu

550
Lys
565
Cys
580
Pro
595
Gly
610
Lys
625
Glu
640
Ile
655
Pro
670
Pro
685

145
Asn
160
Asp
175
Ala
190
Glu
205
Met
220
Leu

5/20

Thr

Arg

Leu
Lys
Phe
Vval
Val
Asp
Lys
Ala

Asn

Asp
Phe
Leu
ala

Gly

Leu
Leu
Ser
Leu
Lys
Phe
Pro
Leu

Cys

Arg
Asn
Arg
His
Leu
Asp
Tyr
Arg
Thr
val
Lys

Phe

Gln
Gly

Gly

Ile
Ile
arg
Met
Leu
Ser
Ser
Arg

Leu

Glu
Arg
Tyr
Asn
Asn
Asp
Met
Glu
Gly
Asn
Thr
Arg
Trp
Lys
Gly

TyTr

Leu
Leu
Gly
Ala
val
Lys
Tyr
Ser

1ys

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

Asp

555
Ser
570
Ser
585
Ser
600
Ser
615
Asp
630
Val
645
Lys
660
Met
675
Lys
690

135
Leu
150
val
165
Glu
180
Met
195
Asp

(255)
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Gly
val
val
Gly

Met

val
Tys
Cys
Cys

Asn

WO 02/097060

Leu
Trp
Gly
Val
Asp
His

Ser

Ala
Thr
val
Thr
Thr
Thx
Tyr
Met
Asn

Ser

<210> 4
<211> 276
<212> PRT
<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No:

<400> 4

Met

1
Leu
Leu
Ile
Phe
Thr
TYYX

Gly

Asn
Met
Arg
Thr
Asp
val
Leu

Tyr

Glu
Met
His
Ser
Glu
Leu
Leu
Asp
Trp
Lys
Arg
Phe
Lys
Leu
Arg
Asp
Pro

Thr

Ser
Leu
Leu
Lys
Arg
Gly

Arg

Ile
Cys
Ile
Leu
Tyxr
Ser
Asn
Leu
Gly
His
Gly
Thr
Lys
Tyr

Lys

Ser

Val

Lys
Val
8 er
Thr
Arg
Leu
Pro

Val

230
Trp
245
Gly
260
Tyr
275
Ala
290
Ala
305
Ala
320
Cys
335
Pro
350
Glu
365
Gly
380
Arg
395
Trp
410
Phe
425
Asp
440
ASp
455
Ser
470
Ser
485
Leu
500

Gly
Gly
Arg
Arg
Glu
Gly
Lys
Lys
Ile
Ala
Gly
Axg
Cys
Cys
Lys
Glu
Leu

Glu

Gly
Arg
Lys
Asn
Tyr
Asp
Ser
Phe
Arg
Leu
Glu
Glu
Phe
His
Thr
Ser
Thr

Lys

Glu
Met
Tyx
Leu
Tie
val
Phe
Tyr
Asn
Gly
Ala

Asp

Ser
Leu
Asp
Gln

Phe

7482109CD1

Met
Arg
Trp
Trp
Leu
val
Leu

Phe

Leu
TYY
Phe
Leu
Glu
Phe
His

Tyr

Leu
Phe
His
Ala
Lys
Ala
Ser

Ile

Gln
Glu
val
Lys
Tyr
Ala
Lys
Pro
Val
Ser
Ala

Ile

His
Gln

Asn

Leu

Pro
Pro
His
Thr
Ala

Met

235
Tyr
250
Asp
265
Pro
280
Arg
295
Gln
310
val
325
Trp
340
Pro
355
Gly
370
Pro
385
Trp
400
Arg
415
Ile
430
Lys
445
His
460
Arg
475
Trp
4390
Arg
505

Phe
val

Thr

Pro
Ile

Leu

Leu

Lys
Leun

Arg

Lys

Asp

Ile
Pro
Lys
Ala
Arg
Lys
Met
Glu
Gly
Arg
Asn
Gly
His
Asn
val
Phe

Phe

Phe
Gln
Arg
Trp
Arg
Phe
His

Ala

Ser
Cys
val
Glu
Pro
Lys
Thx
Pro
Leu
Leu
Met
Asp
Thr
Gln
Ser
Met

Glu

Ala
val
Pro
Glu
Arg
Ala
Phe

Phe

Phe
Ser
Pro
val
Glu
Leu
Lys
Pro
Cys
Glu
Gln
Pro
Ser
Leu
Gly
Asn

His

Phe
Glu
Asp
Gly
Asn
Glu
Met

Fhe

240
Lys
255
Arg
270

285
Txp
300
Tyr
315
Arg
330
Ile
345
Ala
360
Ala
375
Gly
390
val
405
Gln
420
Pro
435
Trp
450
Ser
465

480
Thr
495

(256)
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Lys
val

val

Tyr

WO 02/097060

Pro

val

Asp
Phe
Trp

Pro

Phe
Gly

Leu

<210> 5
<211> 378
<212> PRT
<213> Homo sapiens

<220>
<221> migc_feature
<223> Incyte ID No:

<400> 5

Met

Lys
Leu
Pro
Glu
His
Gly
Arg

Tyr

val
val
Ala
Phe
Asn

Tyr

Asp
Gly
Ser
Phe
Gly
Trp
Thr
Gly
Tle
Leu

Asn

Pxo
Asn
Gln
His
Asn
Ser
GIln
Pro
Val
Thr
Gln
Phe
Tyr
Leu

Gly

Ile
Thr
Leu
Leu
val
Tyr
Ser
Asn
Lys
Asn

Lys

Ser
Ile
Phe
Trp
Pro
Tyr
Met
Pro
Pro
FPhe
Asn
Tyxr

Val

Gly

110
Glu
125
Glu
140
Gly
155
rhe
170
Glu
185
Phe
200
Ala
215
Leu
230
Glu
245
Ser
260
Pro
275

Leu

sSer
Trp
His
Met
Leu
Asn
Cys
Val
Teu

Tyr

Pro
Trp
Ile
Ala
Gly
Thr
Ile
Gly
Asn

Glu

2867618CD1

Ala
Leu
Gly

Pro

Thr

Phe

Ser
His
Lys
Arg
Asp
Arg
Ala
Asn
Leu
Glu
TYYr
Lys
Ser
Ser

Ile

Glu
val
Tyr

TIle

Asp
Ser
Asp
Asp
Pro
Ile
Thr
TyT
Gly

aAla

Leu
Leu
Ala
Ala
Pro
Lys
Pro
Gly
Gly

Lys

Leu
Phe

Ile

Pro
Ile
Glu
Lys
Tyr
Ile
Lys
val
Ser

Leu

115
Arg
130
Asp
145
Sex
160
Asn
175
Leu
190
Asn
205
Phe
220
Thr
235
Val
250
His
265

130
Ser
145
Asp
160
Thr
175

190
Arg
205
Leu

7/20

His
Gln
val

Phe

Pro
Ile

Leu

Len

Tyr

Phe
Pro

Ile

Gln
His
His

Asn

Asp
Ser
Asn
Tyxr
Phe
Ile
Teu
Glu
Lys
Glu
Tyr
Asn
Pro
Ile

Glu

Lys
Leu
Gln
Phe
Gln
Tyr
Gly
Asn
Asp

Lys

Glu
Trp
His
Pro
Tyr
Glu
Ala
Pro
Tyr
Met
Gly
Ala
Glu
Arg

Glu

Ala
val
Asp
Gln
Leu
Glu
Asp
Ile
Ile

Tyr

Leu

Pro
Gln
Pro
Thr
Leu
Thr
Asn
Ile
Asn
Leu

Lys

Glu

120
Phe
135
His
150
Glu
165
Asn
180
His
195
Arg
210
Phe
225
Leu
240
Lys
255
Phe
270

(257)
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Lys

Ala

WO 02/097060

Tyr
Thr
Leu
val
Gln
Leu
Ser
Pro
Lys
Tyr

val

<210> 6
<211> 458
<212> PRT
<213> Homo sapilens

<220>
<221> misc_feature
<223> Incyte ID No:

<400> 6

Met

Ser
Gly
Leu
Tyr
Met
Lys
Glu
Glu
Leu
Pro
Val
Hig
Cys
Val

Asp

Asp
Asn
Lys
Gly
Asn
Ser
Phe
Lys
Pro
Ser

Sexr

Ile
Asn
Phe
Glu
Gly
Thr
Gln
Asn
Ala
Leu
Ile
Ala

Gly

Ala

Ile
Gly
Leu

Pro

Ala
Asn
Arg
Gly

Lys

Leu

Pro

Ala
Gly
Ile

Asp

val
Tyr
Leu
Gcly
Ala
His

Thr

215
Leu
230
Phe
245
Leu
260
Gly
275
Arg
290
Ala
305
Glu
320
Thxr
335
Leu
350
Glu
365

Lys
5
Thr
20
Arg
35
Leu
50
Lys
65
Ala
80
Lys
95
Ser
110
Cys
125
Arg
140
Pro
155
Asn
170
Asp
185
Asn
200
Asn

Gln

Cys
Tyr
Asn

Leu

Arg
Tyr
Asp
Ile
Arg
Gln
His
Asn
Leu

Ala

val
Gly
Lys
Asp
Ile
Thr
Glu
Thr
Glu

Thr

7488348CD1

Ile
val
Ala
Leu
Gly

Pro

His
Val
Lys
Arg
Leu

val

Ile
Glu
Ala
Glu
val
Ala
Asp
Phe
Asn
Ile
Pro
Leu
Phe
Lys

Gly

His
val
Val
Leu
Ser
Leu
Asn
Gly
Ala
Ala
Ala
Ala
Asn
Asn

Asp

Asp
Ser
Tyr
Thr
Asn
Arg
Gly
Val
Leu

Tyr

Ala
Asp
Pro
Arg
Lys
Ile
Leu

Ala

Asp
Phe
Met
Asp
val

Glu

2290
Gly
235
Ser
250
Asn
265
Ser
280
Gly
295
Pro
310
Thx
325
Tyr
340
Thr
355
Ala
370

175
Ala
180
Ile
205
Gly

8/20

His
Leu
Ile
Lys
Ser
Gln
Leu
Arg

Leu

Thr
Ala
Val
Giu

Ile

Gly

Tyr
Gln
Ile
Arg
Tyr
Leu
Ile
Asp
Lys

Asp

Ile
Thx
Ala
Asp

Glu

Asp
Ile
Ala
Gly
Ile

Phe

Glu

Phe

Asn
Phe
Pro
Tyr
Ile
Glu
Tyr
Trp

Arg

rphe
Asn
Ser
Lys
His
val
Met
Leu
Glu
Asn
Asn
Met
Ile
Lys

Ala

TyX
Gly
Ile
Trp
Glu
Ser
Lys
Arg
Ser

Gln

Glu
Lys
Thr
Thr
Ile
Asn
Asp
Gly
Lys
Asn
Gly
Ile
Gly
Tyr

Pro

225
Phe
240
Ala
255
Pro
270
Asn
285
Ile
300
Ile
315
2la
330
Pro
345
Glu
360
Leu
375

165
Pro
180

195
Gly
210
Asn

(258)
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WO 02/097060

Leu Glu Asn

Lys
Ala
Ser
Asp
Pro
Trp
Gln
Ile
Leu

Ala

Cys
Glu

Phe

<210> 7
<211> 402
<212> PRT
<213> Homo sapiens

<220>
<221> misc_feature
<223>» Incyte ID No:

<400> 7

Met

1
Ser
Asn

Ala

Met
Ala
Lys
Glu
Glu
Tyr
Glu
Phe
Asn

Lys

Ala
Ser
Pro
Leu
val
Gly
Vval
ala
Leu
Cys
His

Val

Glu

Arg

Gly
Leu
Arg
Ala
Asn
Met

Ala

val

Gly

Gly
Glu
Asp
Tyr
Gly
Ala
val
Lys
Lys
Lys
Arg
val
Ser
Ala

Asn

Ser
Ile
Phe
Cys
Ala
Val
Gly

Thr

Ala

215
Lys
230
Tyx
245
Phe
260
Asp
275
Lys
280
val
3058
TLp
320
Gly
335
Ala
350
val
365
Leu
380
Leu
395
Gly
410
Glu
425
Glu
440
Pro
455

Trp
5

Phe
20
Leu
35
His
50
Leu
65
Arg
80
Phe
95
Phe
110
Cys
125
Val

Thr
Phe

Pro

Leu
Arg

Ala

Gly

Asp

Ser
Phe
Ile
Lys
Asp
Glu
Gln
Gln
Gly
Cys
Teu
Gly

Ile

Leu
Lys
Ser
Arg
val
Glu
Leu
Leu
Glu
Ile
Ser
Glu
Thr
Ala
Ser

Asn

5539166CD1L

Lys
val
Arg
Gln
Lys
Ser

Pro

val

Lys

His
Phe
Ala
Ile
Thr
His
Leu
Arg
His

Gln

Cys
val
Ala
Phe
Thr
Tyr
Ala
Leu
Leu

Leu

Glu
Val
Gly
Tyr

Leu

Phe
Thr
val
Gly
Asn
Thr
Gly
Lys

Lys

Leu
Tyr
Leu
Glu
Leu
Vval
TYX
Phe
Asp

Leu

220
Leu
235
Val
250
Lys
265
Ile
280
Cly
295
Pro
310
Thr
325
val
340
Lys
355
Ser
370
Gly
385
Glu
400
Gln
415

430
2la
445

Ser

9/20

Ser

Asn
Lys
Glu
Glu

val

Lys

Cys

Lys
Gly
Asp
Pro
Ala
Phe
Ser
Lys
Cys
Thr
Gly
Thr
Lys
Gln

Phe

Ala
Glu
Ala
val
Ala
Thar
Thr
Ile
Ala

Phe

Thr
Met
Leu
Asp

val

Leu
Pro
Asn
Glu
val
Phe
Thr
Leu

Ala

Ser
Leu
Sexr
Phe
Thx
Leu
Ile
TYx
Thr

Pro

Ala
Asp
Asp
Gln
Lys
Gln
val

Glu

Ser
Met
Met
Gly
Leu

Gly

Leu
Trp
Leu
Ty
Cys
Ser
His
Met
Asp

Asn

225
Ile
240
val
255
Phe
270
Leu
285
Asu
300
Asp
315
Gly
330
Ala
345
Leu
360
Leu
375
Pro
390
Ala
405
Pro
420
Arg
435
Arg
450

Ala

(259)
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WO 02/097060

Gln

Leu
Leu
Val
Leu
Gly
Gly
Ser
Asp
Asp
Leu
val
Ala
Glu
Cys
Ser
val

Sexr

<210> 8
<211> 109
<212> PRT
<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No:

<400> 8

Met
1
Val

Ala
Ser
Pro
Arg
Leu
Pro
Asp

Leu

Ala
Gln
Pro
Lys
Lys
Arg
Tyr
Met
Phe
Ser
Thr
Ser
Asp
Ile
Leu
Glu
Glu

Thr
Leu
Phe
Ala

Leu

Pro

Thr

Ser
Ala
Trp
Thr
Asn
Thr
val
val
Ala
Trp
Leu
Trp
Arg
Tyt
FPhe
Cys

Thr

Gly
Ile
Ile
Tyr
Phe
Lys

Arg

140
Lys
155
Asp
170
Lys
185
Asn
200
Ile
215
Lys
230
Ile
245
Ile
260
Asn
275
Ser
280
Asn
305
Thr
320
His
335
Gly
350
Ala
365
Leu
380
Ala
395

Thr
5
Ile
20
Asp
35
Ala
50
val
65
Pro
80
Thr
95

Lys
Leu
Tyxr
Arg
Thr
Tyr
Lys
Tyr

Phe

Asn
Asn
Glu

Ile

Glu

Asn

Glu
Pro
Val
Thx
Leu
Val
Asp
Iie
Asn
Gly
Gly
Lys
Leu

Gln

Ser
Cys
Ile
Ile
Gly
His
Thr
Gly
Leu
Thr
Pro
Leu
Cys
Asp
Phe
Arg

Pro

7500341CD1

Asp
Phe
Ser
val
Gly
Ser

Ser

GIn
Thr
Gln
Ala
Ser
Gly

Pro

val
Tyr
His
Ile
Phe
Pro

Gly

val
Leu
Asn
Val
val
Gln
Lys
Thr
Gln
Tyr
Gly
Arg
His
Leu
Glu
His

Ser

val
Tyr
Vval
Pro
Pro
Gly

Ala

145
val
160
Glu
175
Thr
190
Gln
205
Leu
220
Glu
235
Leu
250
Ala
265
Asp
280
Ser
295
val
310
Ala
325
Gly
340
Lys
355
Leu
370
Arg
385
Trp
400

10/20

Tyr
Asp
Cys
Tyr
Pro
Leu
Lys
Tyxr
Gln
Pro
Pro
Ile
His
Trp
Asn

Glu

Leu
Ala
His
Ala
Pro
Pro

Gly

Gly
Leu
Gly
Leu
Pro
Leu
Thr
val
Leu
Asp
Gly
Lys

Tyr

Thr
Arg

Phe

Gly

Trp

Ala
Asp
Gly

Ser

Gly
val
Gln
Lys
Asp
Asn
Pxro
Ala
aAla
Glu
Ser
Trp
val
val
TYr

Thr

Léu
val
Tyr
Gly
Thr
Glu

His

Ile
Ala
AsDp
Gly
His
His
Pro
Leu
Leu
His
Met
Ser
His
Asn
Pro

Leu

val
Ile
Phe
Leu
Ala
Cly

Pro

150
Sexr
165
Sex
180
Phe
195
Phe
210
Ala
225
Lys
240
Pro
255
Thr
270
Asp
285
Phe
300
Pro
315
Asp
330
Gly
345
Ser
360
Leu
375
Asn
390

(260)
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<210> 9
<211> 225
<212> PRT
<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No:

<400> 9

Met
1
Phe

<210>
<211>
<212>
<213>

Leu
Phe
Leu
Ser
Ser
Val
Thr
Thr
Tyr
Ser
Tyr
Lys
Arg
Gly

Cys

<220>

<221>
<223>

Ser
Ser
Glu
Ser
Ala
Tyr
Leu
Val
Pro

Ala

Thr
Ile

Leu

10

463
PRT
Homo sapiens

<400> 10

Mst

1
Glu
Leu

Ala

Ser
Gln
Val
Lys
Asn

Pro

Glu
Asp
Rrg
Asp
cys

Leu

WO 02/097060

Met
val
Met
Leu
Gly
Gln
val
Gly
Glu

Glu

Pro
Asn
Tyr

Ile

Glu
Gln
Ala
Arg
val

Leu

Leu’

5
aAla
20
Leu
35
Pro
50
Asp
65
Thr
80
Ala
95
Asp
110
Gly
125
ala
140
Gln
155
Met
170
Thx
185
Gln
200
Thr
215

misc_feature
Incyte ID No:

Glu
5
Gln
20
Thr
35
His
50
Cys
65
Glu

7500846CDL

Thr
Ser
Arg
Ser
Leu
Cys
Val
Trp
Gly
Thr
Lys
His
Phe
Asn

Glu

Met
Cly
Glu
cys
Tyr
Asp
His
Ser
Asn
Ser
Asp
Trp
Leu
Leu

Gin

3230921CD1l

Ala
Asn
Cys
Pro
Gly

His

Ala

Val

Thr

Leu

Leu

Leu

Gln

val

Ala

Leu

Thr

Gln

Thr Arg
Cys Ser
Phe Glu
Lys Glu
Phe Leu
Met Thx
Glu Asn
Ser Gln
Trp Ala
Asp Asp
Leu Gly

160
Arg Asn

175
Gln Arg

190
Leu Gln

205

Pro Thr
220

Ile Pro
Gln Arg

val Cys

Pro Gln

Arg
Val
Asp
Ala
Ala

Leu

11/20

Cys
Ala
Cys

Lys

Gly
Met
Gly
Tyr
Lys
Trp
Ala
Gly
Ser

Phe

Ser
val
val
Cys
Leu

Ala

Phe
Ala
Ala
Glu
Lys
Gly
Arg
Asn
Asn
Asn
His
Leu
Hig
Phe

val

Ser
Ala
TyT
Arg
asp

Thr

Leu
Ala
Phe
Arg
Asn
Gly
Gly
Lys
Thr
Pro
val
Leu
Asn
Ser

Leu

val
Leu
Ser
Leu
His

Met

150
Pro
165
Arg
180
Leu
195
Ser
210
Gly
225

(261)
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Phe Leu

val val

Gly Arg

val Asp

Gly Tyr

Leu Ala

Ile Asp

Pro Gly

Pro Glu

Leu Ser

Leu Glu

Val Ala

Ala Asp

Glu Gly

Leu Leu

Gly Pro

Gly val

Cys Pro

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<400>

11
31

Ala Cys
Gin Gln
Ala Ser
Arg Trp
Vval val
Met Thr
Pro Glu
Phe val
Tyr Glu
Gln Asp
Hig Met
Lys Val
Ser Arg
Arg Ser
Ser Ser
Glu val
Ala Arg
Arg Gly
Glu Leu
Phe Ala
Ala Asp
Ala His
His Arg
Ala Gly

Val Lys

50

DNA
Homo sapiens

80
Arg

95
Pro
110
Ser
125
Ser
140
Leu
155
Glu
170
val
185
Arg
200
His
215
Thr
230
Gln
245
His
260
Arg
275
Leu
290
val
305
Arg
320
Cys
335
Arg
350
Val
365
Pro
380
Leu
395
Leu
410
Asp
425
Asp
440
Hig
455

misc_feature
Incyte ID No: 7247177CBl

11

Ser

val

Leu
Ser
Leu
Cys
Glu

Thr

Leu
Glu
Thr
Glu
Lys
Glu
Ser
Gly
val

Ala

Leu
Ser
Gln

Gly

Arg
Ala
Gln
Leu
Asp
Trp
Ser
Cys

Leu

Asp
Thr
Gly
Leu
Ser
Leu
val
Ser
Gly
Gln
val
Trp
Gln
Glu
Leu
val
Asp
Hig
Ala

val

Pro
Gly
Glu

Met

Lys
val
val
Lys
Glu
Ala
Glu
Leu
Lys
Leu
Thr
Gly
Ala
Leu
Pro
Asp
val
Ala
Val
Glu
val
Ala
Asn
Gln

Pro

85
Leu
100
val
115
val
130
Arg
145
Glu
160
Ala
175
Asp
190
Sexr
205
Leu
220
Gln
235
Pro
250
Glu
265
Glu
280
Gln
295
Ala
310
Ala
325
Pro
340
Hig
355
Pro
370
Arg
385
Ile
400
Gln
415
aly
430
Glu
445
Glu
460

Thx

Glu
Ser
Leu
val
Val
aAla
Arg
Arg

Gln

Ala
Gly
Glu
Thr
Ala
Gln
ala
Cys
Pro
Glu
Gly
Arg
Gly
Glu

Asp

Lys
Ala
Ala
Ser
Asp
ala
Arg
Ile
Ser
Leu
Pro
Gln
Thr
Vval
Gln
Thr
Ala
Val
Trp
Pro
Pro
Ala

Asp

Phe

Leu
Lys
Arg
His
His
Glu
Gln
Arg
Lys
Glu
Ala
Arg
Leu
Glu
Glu
Ala
Leu
Asp
Leu
Leu
Asp
Trp
Arg

Pro

90
Pro
105
Asp
120
Arg
135
Ala
150
Phe
165
Ala
180
Gln
195
His
210
His
225
Leu
240
Arg
255
Pro
270
Val
285
Ala
300
Lys
315
phe
330
Ala
345
Glu
360
Val
375
Pro
390
Pro
405
clu
420
Met
435
Ser
450

(262)
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aaataaatca ttgtagaaac gctagtttgyg gectgaaaaa ttccaggage aagagtcaag 60
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atttgtcact
ctggttgtaa
gtectgagag
ggaaataagt
cgcattttac
ggattcagte
ggttectete
cgaagagact
cactgtaagg
aggagacctg
agaggttgtg
tecacaaacaa
aaatcaagaa
taatggececet
gatcccacaa
tctttataac
agtaccttat
cteggaaaca
gggcceagtt
gagtggcate
gtactcacac
gtgeegetgg
gecatgacatt
ctteacctgy
caaaaagegt
agtatatgtyg
tgaaggggty
agagtggtat
cctttggaat
gaatgccatt
tcatcaaatg
tgttettaca
caacacagca
tactgggatc
gctgectagty
catgaacacc
agaagccate
acacgtgget
gacttttgat
agaaccaaaa
ctataagaca
cactattcea
atceacagge
ttcttcagtg
gcaatttttyg
ccagaggggt
gaaggagcca
tacgtattgt
tgactgggag
atgtaaatgt
aaatccagaa
agcacactge

<210>
<211>

i2
3290

<212> DNA
<213> Homo

<220>

ccatgagaat
ttttagaaag
ctgggagetyg
gttgaagaty
aggcgteaga
acaacagatg
ctggctgaaa
cctetaaaac
ctgatttecat
aagtgccata
attagcataa
agagctgeta
gatctgggee
tottetattg
catgcagaat
ctggatgtet
ctectggeee
ctggtggaga
getgetaaac
attgatgttt
cttacaggca
aactatgaag
ccttatgatg
gacaaaaaca
aagcttgtagg
aaggccaaag
tgttggccag
teaagtettt
gacatgaatg
catcatggea
getactgeag
cgttetttet
gaatggagea
tcetrtttgeyg
cgttggtacc
aagcgacgag
agagagegcet
tcccaacctg
atggaagatg
gceaccacag
tttgeteatt
gtgtttecage
tggatgactg
ggtgagttat
cacaggaagt
cattatccca
tcttetgtga
gccaaaacat
ggttcctaaa
caaggaatga
gttceececate
ggccgtaacyg

sapiens

<221> misc_feature

<223> Incyte ID No:

<400>

i2

ctggagggga
acacccaate
gteggagtga
aagctgtaga
aacagtggct
aagacagcac
tttatggtat
ccagatttga
getctgggga
tcacagcaaa
atteccctggay
aagaaaatga
tgtgggaaga
gtttggattt
cacaccaact
atggatacca
acaaactggg
tcaatacaga
aaaaggtcag
ttetgetgac
cacaagccat
atgagcagga
ccatgtgget
gattcccaaa
tcatcagtga
atcagggctt
gtctetecte
ttgetttece
agccettetgt
attgggagca
aaggactgat
ttgetggate
acttgaaaat
gagctgacat
aggctggage
cgecctgget
atggectect
tecatgaggcce.
aatacatget
ttgatgtgtt
gggaaggagy
gaggtggaag
aatcctecta
atcttgatga
tttecattetg
gcaagtgtgt
ctacccactc
cecatectgay
aaagctctaa
gttggcaaat
cagttegtet
tgageggece

5596327CB1

cteecttece
ggettttbta
cagagaagce
taaaaacatt
ttccaagaag
caggttccaa
agaaggaaac
agttceggat
cacaggeagt
cecattcaag
ccaattatac
ggaggagaca
gaaatttgga
ctecttgeat
taaaaatact
aatatatgat
cagaactata
gectgeagta
atctegeact
aggacctaca
geeceetett
tgtaaaagca
ggacatagag
ccccaagagg
tecceccacate
ctttgtgaag
ttacctggat
tgtttatcag
ctttagaggg
cagagagete
aaaacgatct
acaaaagtat
ttetatccca
aggegggtte
ctaccagcee
ctttggggag
gccatattgg
tctgtgggta
ggggagtgca
tcttecagga
gtgtactgta
tgtgatacca
tggactccgg
tggccattea
tteccagtgtt
ggtggagaag
atctgatggt
cetggagaag
aatgaatgca
cagtttaaaa
ggaagagacc

13720

agaaacttga
aaagatcgce
atggaagcag
ttcagagact
tecacctate
atcatcaaty
attttecagge
gtcctcacaa
ctgatattgy
gtagacttgy
tttgagecate
tcagtggaca
aaatttgtgg
ggatttgage
ggtgatggag
aaaatgggeca
ggtattttet
gagtacacac
catgktgecact
cctitctgatg
ttctetttgg
gtggatgcag
cacactgagg
atgcaagagce
aagattgate
aatcaggaag
ttcaccaatc
ggatctacgg
ccagagcaaa
cacaacatct
aaagggaagy
ggtgeegtgt
atgttacteca
attgggaatc
ttetteegty
gaacacacce
tattectetgt
gagttccctg
ttattggtte
tcaaatgagg
aagatcccag
ataaagacaa
gttgctctaa
tteecaatace
ctgatcaata
atcttggtet
aaagatcagc
ctecteactea
tagtgtgtet
acacaaacta
tacggaaata

(263)

PCT/US02/18354

cgatgaagta
cagggccctt
cagtgaaaga
gtaacaagat
gggcattatt
aagcaagtaa
ttaaaattaa
gcaagccaag
cagatggaaa
tgtetgaaga
tacagattct
ceteteagga
atatcaaagc
atctttatgg
atgcttacey
tttatggtte
ggctgaatge
tgacccagat
ggatgtcaga
tcttcaaaca
gataccacca
ggtttgatga
gcaagaggta
tgctcaggayg
ctgactacte
gggaagactt
ccaaggtcag
acatecectett
ccatgcagaa
acggttttta
agagaccctt
ggacaggega
cteteageat
cagagacaga
gecatgecac
gactcatceg
tctaccatge
atgaactaaa
atccagtcac
tctggtatga
tagcettgga
ctgtaggaaa
gcactaagyg
tcocaccagaa
gttctgctga
taggctteag
ctgtggettt
acattgccac
ttecttecaag
cccaacagaa
tgegetitgea

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1880
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3150
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ggtctaaggt agegagegge
cggegecgee cgggttgtet
aggecgcectg gocacegage
ggcagagagg aggeeccggg
gtactctgee gagtgeggeyg
caagggatca tcaccctgtg
ggccaagtet attgeagaac
tgaagagtta gctattgett
geattttteca acaatgctte
gatagcctat ggaaagaagg
actgagccga gtaattacct
aattctgtee cctctgggac
actgcagecce tcagcacgge
ctatgcaaca geccatgaag
agctatgecta tacaaaggtt
atcettcaaa gaagetttga
gcaggcatat agagaactgg
gttgetcaac caaaatcatg
cggcagetta caggaagcec
tgaagtgtge cagtatatga
gataaaagca caaacaaaag
tgagtatctt aaagtaaagt
taccccectt acggaatata
ggctaaaaat ttgectttee
cataaaagat gtgttacatc
ttgtgtgget gatcgtttgg
caagagaata cacagagcta
tacatggacce aactcgaaag
catgtttgac attgcagtta
gttagatcaa atgccagcac
caggggacag gtgatcaaca
taaagacaga attcttgttt
ggaagccctg gaaaaggtac
taaaacgaag gatgggttca
ggaatatgat ggattcacaa
tgtggaaact caaaccacgg
ttataaagat ttgacagcaa
tgatgctgte tgeaacttaa
ctetegagga tecagtgtaa
aaaagaagta gcaggaaaaa
ccectggtica gaggecttta
accttcottat aagactctte
tgaggtgcta aacacagact
tatttataca agtaaagggc
ttataaagaa attaggtcct
tgaaatcatt ttctttactt
ggaaaaagct acttgacttg
cacttataaa gtcatataac
atataatact gaagatgaac
atctggatat ttttcaaaga
actcacgtaa cctceatgtg
gggceateag tatgtgttge
cagtacttge cagagtccca
gaaaaaaata aaccaggtga
ggggcegegyg aaaagggage

<210> 13

<211l> 4279

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature

tttgetgety
gctgetgetyg
actactcgee
gogggggget
agtcatectt
actccttget
agaagagatt
atgtcttgat
aggaggagce
gactacatga
tggaaccaga
gaattaatga
tgtacagaca
actttcageca
taactttctt
agcagaaagt
gcaattttga
tgcaaaccct
ttaagaactt
aagggctceag
ttatgctgaa
atcteocgaga
acattgatgt
tcatagaaga
agaattttga
gatcocctgat
tgggtttyge
ttegaatgaa
aatggagaaqg
gaagtcttag
tgagatacct
atcatggage
acaaagtaga
cegtgaacac
tcacgattac
aagaaaggac
aaggaaaagt
tettatectt
ttgettacte
tteccaaagyg
geaaagtege
catcagtttc
cttctecacy
cggacotett
ctattacttt
ttotgaacca
gagggaaagce
tcetteoctta
aaaaacaaaa
cttgettttt
tgggtacttt
agagctcaca
aatgctgaat
tttctataaa
tcgtgaacce

ctgetgette
ctgctgaggy
gtetceetge
gagcecgagh
tttgaactte
tteccteaac
ceegtttgee
tggeagtggt
tgatctggtt
cattaagaat
tegtocagag
agcagtgaat
tecggggaace
gtccttagaa
tcacagagga
tgactttatt
agcagccact
ccagetoogy
taagcggtgt
cecatgttgeco
tgatcctcte
gtattctecga
ggatetgeet
ctacgaagag
gagttataag
gcaatatgaa
cgecattggag
tgggaagaca
gattgctgac
cagaggtttt
agaatatttt
taataatcct
agacctteott
aaaagttcce
aggagacaaa
acaattatat
attgattctt
agtttattac
ggtcatcgty
gaagttagtc
caaaagetyy
agaaacgttt
ttgtcttaag
gettettaag
tgataccaat
taatgaaaat
gtatgtatta
cagtaaaaaa
ccaaatagga
acgcacattyg
gttttattag
gccaggaaca
tattgaacca
teaccagtit
gggaataaat

14/20

tggggcggey
tetgteegee
tcaagcagga
cegggggact
catgactcag
actgagaaga
actgataaty
ctgtatgatg
agbtgcaattt
gectgagetty
gtatttgage
gacctcacta
ctgtacttca
ctgaacaaaa
cttctgaagy
gatgcatata
gagagcttte
ggaatgatge
ctgeagetag
atgggacagt
ccaggceaga
tatctteatg
ggaagcttta
cagccagggt
cctgaagtac
acacctggtt
gtecatgcaag
cggttgatge
ccagaccage
aacaaccaca
gagaaaatac
aaaggattgc
ccgattatga
agcettaaay
gttggcaata
catgctgaaa
tecatcagaat
ttttataatt
ggagcactga
gactttgaag
atgaacttga
ccaacgttaa
aaactctagt
ttatttttta
ttttatagga
catgaaagag
geeggeagec
aatttteete
gtgtttgtat
tgatagagea
aaccatggaa
cttattttga
tgtttttttt
ttggaaaaaa
cegggacegg

(264)

PCT/US02/18354

ctgtgeegeg
gggctgegge
gctgcagace
ggggggacea
actgegaace
ttetgageca
acagcacaaa
aagcaatacg
atggccgagg
ctetgttega
agcgagcaga
aagctatcca
tatcagagga
accagecctat
aagctattga
aaagtctagg
aaaaggcact
tctaccacca
agccatataa
tttatgaagy
aggctagecee
cacaccttga
aggaccactg
tygcaacccca
aggagetgat
tectgcocaaa
cegtgeageg
agtggagaga
cegtgetgty
ttaatttaat
tteattttat
toggaagtteg
agtttaatat
accaagggaa
tattatttte
tagatgcact
ttggggagge
taatgccact
tggcaagtyy
ctatgacagc
aaagtatttc
gatcgatgat
tetgetgetg
aaacatggaa
attgaatact
gctttegggg
tgttggttce
aacaactaaa
teceotttagag
tettttgtty
gaaggttoct
acaatgcaga
ttectttgtt
aaaaaaaaag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
i080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3290
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<223> Incyte ID No:

<400> 13

dJgagaagegyg
cgtggggett
ggggegtgty
gaaaacgttt
cateeggatyg
cegatgetga
ataaaatcte
gctacctgga
cetecctect
agattgtact
acatggccect
ggacccgaat
actgtgaagce
agaccattgt
aggcagggga
tccctecaga
gtggactgtt
tggagatcty
gcatggagga
aggtccegge
atgagtacgc
atgtcgeagt
tgacgaagat
cttgggggga
tgggetecce
acatgcaggt
ccaagaagtt
acagcatgaa
tcagtggeag
acccatcete
aattcaatag
ctgcagactt
tggccaaatg
ttgagecect
agcagagact
tgtcactatyg
aagtgagtcc
aaacaaaggt
gcagaagaga
gcagttactg
geeatacttyg
gtoagaagag
ccctgetete
agcaccaget
gacctecaaa
ctetteocea
tcacagagtc
catggtteta
aaactaggat
gtgattaaay
ctgtgaaata
cagaggetgt
tcatcacaac
atacacccag
gactectaga
gattcagaaa
acttgaaatce
taactgagac
tecaaggecat
actgaatgtyg

ctectgeagg
tgggegetgt
tgtgtgctge
ttettgtgga
ggacgcteag
gagagtggat
cttgaatege
gacactteccac
ccgeacegte
ggtcgacgac
ttteccccagt
getgggggee
caatgtcaac
gtgcececgatyg
tgecatgegg
actgcagaaa
cgcegtggat
gggaggggag
catccccotge
cggagtcago
agagtacatt
ccagaaaaag
agectygggac
gatccgaaat
actaaggcta
atteaccttc
ctgetttgat
gggcaaccag
ctgecatggac
tctecaccecag
gaactgagce
cctettteaa
gtteagggty
gagttgtggg
gctttaatec
tececcttgaa
tgcgaggttyg
aaaatttgec
aagaagtcct
cacagcttet
gggecctaag
ggagcecace
tgggtatttg
ttacagggca
ctagaaatge
ggcaattact
tggaggccte
gttectecatac
gctacatagy
gagccageca
caaagttggt
ggtacaacat
tgtagtetca
ctecatgeca
gggcctocag
tggaaatcac
agcattccaa
ctaagtctgg
caattattgg
tagctggega

4179651CB1

cggtggeget
accgegagey
cgtgetggtg
gatgggcaga
cgegtaggaa
caggcatacc
teteteccag
aacacaagca
cacagtgtge
ttecagtgatc
gtgaggatte
tcagtggeaa
tggetteocca
attgatgtaa
ggagcetttg
gctgaceeca
cggaagtggt
cagtatgaaa
tecagggtoy
ctggccegga
taccagegee
ctececgeaget
ctgcccaaat
gtgggcacag
gagggetgeg
acctggagag
gecattteece
ctgtggaaat
tgcagtgaaa
cagtggetgt
cteatgteco
gggaggcagy
aagagggcete
ggtagggtga
ctgctgacat
cattatgtgy
ceceageecte
tgtttggggc
cttggggett
gttetetgte
agtgttecagt
tagacatttc
aaatgtcaat
gtgtttcaga
tggctgattt
ggectcaaaa
caggatcaac
agaactccag
attectggtat
ggtgtaatac
ggtgttggga
ggtcettggt
tttgcagtag
gecctteatg
actaatagga
attccacaat
ttagtgttga
gaacagagee
gggagggagg
ggaattactt

ggtgctggey
geageecgac
gtgacatgag
agctgaagtyg
atggagaaca
gagaaaatgg
atatccggea
teatecatcece
tcaatcgete
gagagcacct
ttegaaccaa
ctggggatgt
ccttgettga
ttgaccatga
actgggagat
gecgacccatt
tctgggaact
tctectteaa
gecatateota
accttaageyg
ggectgaata
cecttaactg
tetacccacc
ggctgtgtge
tccgaggecyg
aggacatccg
acaccageea
accgcaaaga
gtgaccatag
ttgaacacac
cttggeagge
gecectgtgyg
ttgattcagyg
agagcatatc
cacggaaaag
gagaacacca
agatggctct
agcttttagt
tttagtttct
acaaccccag
attgaatgct
tttgcageta
tttagcactc
tggecectgag
gecetgatee
gaggaacaga
tgtgggcaaa
aatttttaaa
tecacatcca
agtcaaggea
aageaggggyg
gaagacctge
agaaaagaac
tttacctttt
agecatttetg
ctatggette
gtctettgat
acgaatctge
gacaaacact
ceacttctgy

15720

gecctggtee
ggcaccecty
ctecacacatg
actggcatga
aggaagacct
atttaacatc
cccaaactge
ctteecacaac
gectecagag
gaagaagcct
gaaacgggaa
catcacatte
cocgeattget
cgactttegg
gtactacaag
tgagtctece
cggcgggtat
ggtgtggatg
caggaagtat
dgtggeegaa
cegeecacete
caagagttte
cgtggagecc
agacacaaag
tggggaggct
gectggagac
tgtcacgetyg
caagacccty
gatecttcatg
caactcaaca
cececcagggt
geactaggty
ggetggggte
ccacaagagg
caacagagcc
aggtagccta
cctacatgat
atcgatgeca
geegtectgg
gtgatttggt
gatcagetge
tggacatgeg
tccaggeaca
cccacggaaa
atgottecat
ggtgctycga
gtgectgeet
gaactctata
atatggattt
geccceagee
acatgtgtee
acccctggaa
cegacgtece
getttgttaa
taaccaacct
caccagctag
tgtgtecattt
ctttgagatg
cccaatcate
cceagcecacaa

(265)

PCT/US02/18354

toctgccecaa
tgtgggateg
tcgacaaaat
caatggaggc
taccccatga
tacgtcagtyg
aacagcaagc
gagggctggt
ctggtegeeg
cttgaagact
gggctgataa
ttggattcac
cggaaccgea
tacgagacac
cggatecaga
gtgatggcey
gacccagget
tgtgggggee
gtgecctaca
gtgtggatgy
tecegetgggg
aagtggttta
ccggetgeag
cacggggect
gccitggaaca
ccceageaca
tacgactgee
taccacccty
aacacctgea
gtettggaaa
ctggcactca
taaaaggtge
tgcctggtec
ceccacaggy
ttttcaactt
ggccacceaa
ggtgctttag
ctecatctgea
ggggaacatt
ccggtcaaay
caggtgagga
ggatatctce
aggacagcce
aggccaggta
tteecetgtet
ggtgeteace
ctgaccteat
attggattge
ctagaatgct
tagagacaat
ctecagctecag
cetcccacea
acagccagat
ttacatgtea
gccacccact
cccaggaaat
accaattaaa
ctggcagatc
caccagtcag
goeectgetbtt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2540
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
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ggccacctgt
tgtectttte
agatgaggec
tgagattcat
agaaaaatgce
acaaacataa
tactggatga
caagatctga
aagtcacact
tecagecoeeg
eggtccacce
gccgageact

<210> 14

<211> 1042
<212> DNA
<213> Homo

<220>

ctgcaagaga
caaatgagtg
ccttetagaa
catcaaagag
aaatatagag
aggggcagoy
gtgtgtgttt
gactgagatyg
ccaaactaaa
agaggaggcce
tctgaaccce
agctagact

sapiens

<221> mipc_feature

<223> Incyte ID No:

<400> 14

atgaattecta
cgttatttca
aaacgecectg
ttecgacagge
gtecttigeta
aagcactteca
ctgectgaca
aggtggtgge
cacatccagy
gagttegggg
agaaacacca
ggacagggay
gactteatca
acttatgaaa
ccageataca
gcacatgatt
teacggeaat
aaatttacat

<210> 15

<211> 4320
<212> DNA
<213> Homo

<220>

aaagaatgct
ggaatcacca
atgttataac
dgggtcctgga
ctggeaggtt
tgacaggcta
tagagcccag
tegatggece
acgaggtgga
tggagaccct
agaacttcce
atttctatta
aagaatatct
agcaccttaa
gctgggatet
cccagaggaa
ttcttataaa
cctecccaaa

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 15

attcatttgg
ccaagaattt
tggatgaact
atccacaatt
ctagaatage
gcttttatee
tgagacaaat
taaatgatga
ataaatataa
atgtacaaaa
acaagacgaa

ggaaaaattt
aaaaagtgtt
accacctcty
tgatggtaaa
caagaattat
tgaattggga
gegetcaget
aaatggagaa
cctaaaggtt
tgtcaagtat
gactggcaat

ggcggecect
ctgtagcttt
tetaggatas
caatgcagcg
caaatcecta
ttgtggggag
cttaatgtet
toceccaagg
ggetgggeag
ttgeattace
cagcatgttt

7482109CB1

gttattggtt
agtagaagaa
gaaaacagac
aaaacattac
tgcagaggag
ccgagtgate
tcctettega
cctggtgeat
cttectette
gggecegtty
ttatgagagg
tggcaacttg
gaacggagtt
caaatatttt
tgeattttet
attatgaatt
tgagggaagt
aa

2867618CBL

tgattitccaa
gaaatcacta
aacatttatc
tatatacatt
ccacaaggga
agttacagtt
tecaattggtg
cctactgata
acttttcaca
attatagaca
getettecta

gtgcttgeaa
agaagtggaec
caagagtgtt
tegttaaaat
aacttgaacc
gggaacgttt
catttcaagce
gtgacaggtc
tgegtttagt
tcactgggac
gtectgtttc

ttatttgett
ctteggetet
tggctegete
agaaggegga
tacctgagge
ttctacateca
acgttcaaag
gtgaagageca
agcatggetyg
gtggeccage
aggecgacct
atggttggtg
attcatgaca
tacctcaata
cetectecac
acgecatgag
cttaagacct

agagtgacag
tgaaacctte
tacatgtatt
ggaatcatece
gacacaaccec
ctegggatce
tactagcect
acttggtace
tagaaccata
aatatggaaa
tgttttatgt

16/20

cgettacgtg
ctctatagaa
gacagttitga
aaaaactgtg
atttectagt
ttggtggtgt
aggagatgtt
agatttattt
ctgtggecta
ctgtttoggg
tcaccattgg

tttcactgat
cagactggtt
ctgtectatg
atatcactgt
cgttoctaca
tggtggacge
catttaaagt
tgggtgaaca
ccaaccaggt
teccacgecty
cagcagetty
gcacacccca
tcaasaatgy
aacccaccta
agatccaata
gtttatgacg
tccatttttt

aatcaacagt
caaggcctot
ttattacagt
agtgttagag
tceagatgac
ttetgtcata
ctettggtac
cactattttyg
tagcatcgag
teatecggeo
ctatgattce

(266)

PCT/US02/18354

ttgatcccag
agaagtcaaa
ggagtcgaat
ccttitaaaa
geettgetag
gtgcagttce
gggtetggag
cagtcagtge
gaagacctca
gcecatcccty
gttaaggggt

gttggttgag
tecatectaga
ggaagggact
gggcctyggee
ctecgeaaat
cttecttecaag
gggcaccgag
catcgecagt
cttccagaat
gtggtattte
catcecegttt
taatatttta
actcaatagc
gctgttatca
cgtcaaggtc
aataaatgaa
agagacatac

gaaacgaata
gaacttaact
tggtatggaa
cattgggacc
attggetcca
gaaactcaca
ccacctgatg
gataaagcte
atgatcaaac
ttttacaggt
tatgtgacca

3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4279

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1042

60

120
180
240
300
360
420
480
540
600
660
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agcctgaaaa
cttatggtyg
aaagggttga
atcagaatgg
gtgtgggece
accgaatcaa
gettaattbe
ttoeccaaaag
acctagaact
tagatcgeca
cetaatttit
tatactatta
gttaccettc
cttatggeat
aatttteatt
attatattta
gaagaaaaaa
aatttaatca
aattcttaag
ggctttaaat
tgaccaaatt
tggttaccta
aattccatat
gttattagga
ttagtatatc
ataccaaata
ctttaagtta
gacatggaaa
agtttagcac
ttitttatat
aaaatacttg
ataaatctec
atagtaaaaa
gaagagcaat
ccattcagaa
attttattte
ttaatttatt
ttaatacagt
tattttgata
tettcttatyg
ctaataatct
cagaggagtt
ttttaggaaa
aacacagata
ttcatctetg
gatttcagag
gaatggeate
aataaaataa
agataccaaa
aatctatgca
acaatgtaaa
aaagagtety
tacagataag
agaggaaaac
tgtaacacag
attcaaaact
tgcatgaatc
ttgttttgac
aaaaactgct
attazazatt
gaaatacatt

<210> 16

aagggccaat
actgtttatt
tggaatttac
ggctagecta
aggatacata
tgggaagtat
tatcacctet
aaccagtaat
gactcgeaay
gctgectgtt
aaaaatagct
gttatattta
acaataccac
aatttattge
ttacaataga
catcctagac
agaaaaccce
actttattgt
aataacaaaa
taatactctt
gtgttaggaa
taccacgcta
tttagaaget
aaacagttgt
ttgtegatct
ttttttagga
ttttgacgaa
tgaaaattat
tgtatcagaa
agtaatatcc
ttatecaataa
ttaaaaacta
attaatatat
agaataatge
acaaaaatta
taaacagtgg
taaaattttg
agtagtaatc
taagcaagca
tccatttaac
tttataatat
tttgteattyg
tagttatgag
ccaccacttt
agctttgttg
taagataaag
tgatctcata
ttacagtcat
atctgcagat
catccteotyg
tgctatgtag
tacatcttea
gtgagecaac
tttecaaaatc
tttaaattgt
atacgtttga
ataatggatt
tgttatagaa
gttattaact
actattttgt
gtattttaga

ctgttaacca
gecettetgy
acatattttg
azattattgt
gataccagca
tatgaaattg
tttaatgagt
acagtgtacc
tggtctgaaa
tcttaatgea
ttegttttga
aaaatatttt
atgagaaaat
atttctgact
taaatgettg
ccaaataaat
ttaaagataa
cttagtattt
tcactgtace
attttttatt
ggcetgetat
ggtgttttga
atgaaagtec
ttecacaatta
ttaagttgtt
aagaaaaatg
aagtaataga
tttatgteta
tgaagaaact
ccattttgta
cttgtcatgt
aataaaatge
atectattac
taaaaaataa
gcactaaatt
ttttgacaca
gaatttgcca
attttctagy
cttacatggt
tagaatatat
accatatttc
tgtacgttgt
attaagggaa
ctttttecca
tgattcctea
cagattctgt
attactagtt
ceetecagtgt
gcteaagtee
tatacattaa
ttgttatacc
gagtttcagt
tgcattagga
ttoctcaggt
tatgataaca
attcaatatg
cttttataag
accaaatatt
teacttgagt
tatatggaat
tattaaagtc

cctcagggto
tagaagaaga
ccacaaatgg
gtgataaata
teegtecaty
gtetgagtge
ggcatgaagy
tagattaccy
aatacagtaa
ttgattaaay
gttctggaaa
tttaaattet
atctgagaca
gaaatcaaaa
tgttacctaa
aggattgtgt
tgtacatget
agactctgga
ttecteteaa
taatttaatt
ctacagcaca
catgtttagt
ttttatgaaa
ttatgtagat
actattgtgt
ttattactgt
gaaaatttac
gagtaggtce
aatattttac
aatgttagac
tgtgacaaat
actgtattet
ataaatgtta
tgectataaa
ttttataaaa
aattatgtta
tttctcagac
ggaaaataaa
aatcactata
tattttaggt
attaaagttt
gtatttgaac
aatctataaa
ttatagacat
acacattacc
cttcattgea
tatattaata
ctgtggggga
ctgatataaa
gtcatctecta
atactggtta
cggeaattte
aataactcta
atttattaca
agtaaataag
gtataactta
ttattaattt
ttactgtttc
tgtttaactt
ggttaatttt
tatcatttge

17/20

teggagtatt
acataagtat
ctttacttat
caacttaata
gaacacgcaa
cgecacttcag
aactcagatt
tceteataaa
ggaaagagca
tttaatagtt
gaaaactgtc
ttacagataa
aaatgtatac
ttctgatttg
agcacttage
gtatatttgg
tecatgteatg
taactctaca
ttttgetgty
acataaatta
gtgtgteatt
gtttctgett
aagttactga
atgatgeccca
tattcatgte
cattaggtty
ttagcatttt
tgaagtttgg
ataaaaacta
ttttatcata
tgatcacttyg
tacagttaat
tttottaggt
tcttcagagt
tagaccagat
ttgaaaagca
aatgatcagg
agaataaatc
tagatccaac
ataatttaca
tgttagagaa
ccaccatgac
aacaaggtta
ggtgaatcca
ctaaccagce
aaaagttatt
tagttttttt
ttggttecag
ctggecatagt
gattatttat
gtgaataatt
ttggecatgg
ataattctgt
actgecttta
agcaaagaat
aagtggtata
ttatggttta
ttttaaggac
cettetgttt
tacctaataa
tctttaaaaa

(267)

PCT/US02/18354

cgcaattete
gatattette
ggcteatcac
tttatcceaa
aacactcgga
acacgcceca
gaaaaagetg
ccaggtettt
acttatgcat
atcaaaatca
aaaatcagta
tattatactt
aaatatattc
atggcaattg
acacagttaa
gatatctatt
tctttaaaat
ataatgagga
aacctgaaat
aaccttacca
tgcagattty
tacagtgetg
ttgettetea
aatatcattt
tttaaatcag
tcttttaata
agattctaga
ctttacatta
atactttcaa
cctygtaagtt
tgtacgaaaa
gtttataact
gttecattaa
ataaagacat
gacaaaattt
ttattaatgt
ccttaggaaa
actatactga
ctgtggattt
aatgtcacac
gtatctacca
agaaagtaaa
gcatattcte
cacagcatac
agcagtaaca
ctcaatggaa
cteccttttt
ttacccctat
agtitgcatat
aacacttaat
acatgaaaaa
atgtagaacc
taattcttag
ccattttagt
ttatttctta
atacatacaa
atcagtctaa
taatattgte
taagattgta
aaacatagat
aaacaaaaaa

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
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<211> 1733
<212> DNA
<213> Homo

<220>

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 16

atcggatctg
catgeccegtg
aacaaggogty
gaagcetetge
tcaaaagecty
gteaatgtag
aacaaatcta
getggtgeta
aataacccag
gctggeaata
aacgacgcaa
aaatatggga
gagaataaag
aaggtggtca
ctggacttca
ctgtacaagg
gaggacccce
ctggttggea
gecaaggetg
attggatctyg
gtgatgeceyg
gtggteggge
gccaagtaca
getggaagaa
ggttatgtaa
gcaggetgaa
ctacagtgtt
ccoagtettt
aacagctaght

<210> 17

<211> 2201
<212> DNA
<213> Homo

<220>

agcgaacgga
atatetttga
gtctgttegy
tggaacttceg
ttgagcacat
tggagcaaga
aatttggtge
ctgctgagaa
aagtcatcoct
agetggetat
tecogeattgg
aagatgccac
aaggectgga
teggcatgga
agtcteccega
gettbtgtoct
catttgacca
tocaagtggt
tggaggaggt
tgacggagtc
tgagtcaccg
tctgeactgy
accagctget
acttcaggaa
gcactagtca
gaaaagacca
tccaccaget
gatgtttggg
agtgttttta

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 17

gacagggtta
cagtattcac
ctcaggetgt
ctggccggga
ctcacceact
gaggacatct
atgcaaagga
gtgaagaggg
gcecagacgag
aaatatatct
tgaatgatgg
tttgtatttg
teccaatgett
ccaacagaaa

agcaatttit
atgctttaaa
tgaacacaat
caagaggctg
tgeaatttea
gtttttogtgt
gccacttecay
gaagaagaaa
agctteagee
acactctgat
gectcttggaa
tttacaatac
cactgttage
atgcattgaa

7488348CBL

acgggtgegg
atccegtggg
aagagetget
ggacaatgac
tatcaataaa
caagatecgat
caacgccatc
gggtgteceee
geetgttece
geaggagttc
tgcagaggtt
caatgtgggy
gectgetgaag
cgtageggee
tgaccccage
ggggeatgea
ggatgactgg
tggagacgat
taaagcctge
cctacaaget
cctetecgga
tcagatcaaa
gaggattgaa
ccecegtate
cctacttaga
gtttgeaggt
ctgatetgtt
aggctgtttg
catgtgataa

5539166CB1

ttaaagcact
gtgaageteg
gattaacagg
aggttaaggt
tggtgggaac
agacacaggt
aaatgtgtca
gaaaaaggac
atcacgagga
cctatctcaa
geactgtott
tgagttatgg
agaagectgt
aactaccctt

gtgttcaaga
aatccaactyg
gttcoctageg
aagacacgct
acaattgcac
aacctgatge
ttoggtgtat
ttgtaccgte
gcttttaacg
atgatccecte
taccacaace
gatgaaggeyg
actgctattg
tcegagttet
aggtacatct
gtgaagaact
ggtgectgga
ctgaccgtga
aactgectec
tgcaagettyg
gaaacagaag
actggtccca
gaggctgagyg
aactaagetg
ctcacaatta
ccteteecet
acttgtaacg
acttgcagga
ataaaaagca

acatatttat
tagcttggea
aagcagggga
cttagagecy
aggtggacca
tgcaggttag
cagaaaagty
cagaaccgtyg
tgatttcgga
gagagagata
tttagecgegt
gagaataaac
catcagattt
gatgaagcta

18/20

tgtecaktot
ttgaggtaga
gtgcctecaac
acatgggggyg
cegcactgat
tggacatgga
ctetggetgt
acattgetga
tgatcaacgg
cetatggtge
tgaagaatgt
ggtttgetec
ggaaagetgg
tcaggtetygg
cgcctgacea
acccagtggg
agaagetgtt
ctaagceccga
tecetectcaa
cecagtccaa
ataccttcat
cttgecgate
ctggcagcaa
cgtggatcga
cttgtattag
cctagatgac
atcgtgettt
cagcaagacy
tcaaacaaaa

tgatagaata
gtgcagttta
ggggacatag
aktgacttgcea
cctggaatca
caggagaaca
aaaatgcaac
aactgaaggg
acctggagaa
ttttactcat
ctettatete
gttttetgag
tigaggggaa
cctgetatga

(268)

PCT/US02/18354

caagatcate
cctttacact
tggaatttat
gaagggtgte
tagcaagaat
tggatcagag
atgctcgaat
ccttgetggg
tggecteccat
tgacaggttt
catcaaggay
caacatccty
ctacactgat
gaagtatgac
gctggetgac
cgtetcoate
tactggeage
agegegtatt
ggtcaaccag
cggetgggge
ggcetgaccte
tgagecgtceta
ggcccgettt
caccegttet
aagatgaggyg
teteetteae
gtagaacaat
gtacctacaa
aaa

tectctecagy
agcaaataaa
ttactagact
gaatggtcac
gaacctetet
ggcaagecaa
ctagtggtaa
acggggaaca
aatgtaagtt
ttectggttg
tgcectgatt
ggecagctcetyg
agttttttac
gtacatggtt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1733

60

120
180
240
300
360
420
480
540
600
660
720
780
840
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cgaagccact
acagtgacca
ccccaaaatg
gtgaaacagt
gtetatgggg
tetgaagtte
aacagggaaa
ctgectectg
aaaaatteoct
atttaccttg
gaccageteg
ttetgggtga
actggaaacc
ggccactatyg
teaccaagec
ctagaactga
tggtattttit
ggagcctgtt
tatagettea
acactaacag
tttettgaty
agatcttggy
acaatcgtee

<210> 18
<211> 457
<212> DNA
<213> Homo

<220>

atgtaacaga
tccacaaaga
tectactgtgt
tactecagetg
ggatctocag
cetggaagta
tagttcagta
accacgetgt
acgtgattaa
gceacggecta
cacttgactt
cactcaacag
tecagagetat
tacatggtat
tgtttgctaa
ggcategega
gagctattca
tttgtgagay
ggacctgget
gatggctggg
ctcacctcta
cgatactctt
tecgagggct

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 18

gecttgegget
ggacteggee
ctettgecat
gctgtegeca
taccctygaca
ctgacagacc
tgacctctec
gaccaataaa

<210> 19

<211> 1513
<212> DNA
<213> Homo

<220>

cgagtggety
tegtegecgt
tcatcgacag
tececcactgge
cagccccaga
ccaggaccag
tcocacggaggc
cactgatggt

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 19

ggagctcoga
ccatgctgag
ggtgcagtge
ccttcteoctt
caggtgatgg
acatgacttc
gtgggaagty
cagaggggga
gcgatgacta
atgtgcccaa

gtgtccacag
gacaatgacc
agcageagee
ttettcecty
cctgtatttt
tgggogtgge
cacggtgggt
tggcaactgg
caagaaccct
caagtccoece

aacactctet
cticggeact
gcacctggat
cttceccaaat
gctecagget
tgtcatcaac
tctgaaggga
tggacggact
aacaacaaaa
cgtggctcte
actctectgg
gattceccggt
aaagtggagt
ttgtatctat
caagtttgag
aagaacccte
tgagctacte
acttttgeet
acgtaattat
tagagcaatc
tattagttta
ctteoegggtt
tttaccttea

7500341CBL

agegegeggg
tagcctgate
tecageatgte
tgcaggecte
ccccacaaag
ceetgggget
ccagccecaa
gtgtttaaaa

7500846CBL

gaagggaact
agactctgcet
tettetettg
cctagaaget
cteegeacca
ggctggacce
gatcgctggt
gccaactaca
ggctactacyg
atgcageatt

gaagaagagyg
tttgagagge
cagaaggcga
gettttetgg
gacctgaact
acctgcggge
tttaaaggga
aaatacgtce
ttaaaaacte
acaagggact
teccaaggaca
gttcctgget
gacatggaag
ggaaacggag
cttaatacect
aatcagagtg
atgactgaag
tegtaatgtt
acttaaaata
tgggcacttt
ttgttaggat
ttetecacegg
gceeggggee

gaaatggcca
atcttcacet
atccacaagt
ctgctgetee
cettetggac
cagggcagec
agcecccaggg
aaaaaaa

atcagctect
teetgttatt
agatgctete
gcaaagaaat
agaatggtgt
tggtggccag
ccagtcagca
acacctttgg
acatccagge
ggagaaacag

19720

ctgggttcee
tetteaggge
cggatgecth
cttecaagaa
gcoctggaaga
aagactttce
aaaatatcac
accaagaact
ctectoctea
ttgctaactt
cctacageee
ctatgccaaa
acagacacgg
acttaaagty
acccecttac
aaactgcgat
ggaaactgca
aaccgtttca
tecactggac
ggcecaatttt
catgataatt
gatgtgttet
c

cggggacaga
actacaccge
atttectgee
tgtttgtggyg
ctggaaagce
acccegggee
ctggeeegtt

ggcatctgta
cttectetgtg
gagggaattc
caaggaacgc
tgtctaccag
cgtgeacgag
gggcaacaaa
atctgcagag
caaggaccty
cgecectgetg

(269)

PCT/US02/18354

tttagcttac
gatttatatg
taaaggtgca
ggagteggtt
ccttgtggee
cctgaaaace
ccceggagtyg
gttaaaccac
tgacatggty
cgteoctecaa
cgacgaacat
tgcatectgg
aggctgecac
gcetggttaat
tgtggaatge
acaacccagc
getgggaaga
ggaccacgtt
actgtgaaat
agtcttgetg
taatgaccte
ctgetegeat

ccaggtggty
ctgggtgatt
ccgagectat
cagetttect
tggggaagga
gctgaccgac
tgggacaget

aggatgetgt
gccaccagtyg
gaaacctgty
tgccatagtg
accttetgtg
aatgacatgce
gcagactacc
geggocacga
ggcatctgge
aggtaccgea

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2201

60

120
180
240
300
360
420
457

60

120
180
240
300
360
420
480
540
600
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ccaacactgg
tgttgecagga
tgctgggata
ctteccacay
toggaacteac
ctatagatga
tttggagacy
tgcaaaaaaa
cttgeatgea
acctetgggy
accagtgggc
agacagtgag
agtggaaaag
ccegectetaa
aggtgcaaca
ttgegatgta

<210> 20

<211> 2084
<212> DNA
<213> Homo

<220>

ctteectecag
ttegtteagt
aaagttactyg
ggcaaaccce
gttaagagca
gacagagcte
gaaaaactgg
aaaaaagggy
actteatace
tgeccccage
ctttgtaaaa
gaggatatac
ccgggtgtgt
aattcgeaty
gcccagggga
cte

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 20

ggcgggaceg
gaagecgete
cagatccceca
getotgeccoe
gacaggcace
accaccegtyg
actatgaaca
cagcaacctt
ggtgtogtag
agccatgety
atgacggagg
gtggaggatc
atccgecace
caggacaccc
gtgaccecca
cagegececto
cgcagectga
ctgccegeeg
accgectteg
cggggtcegeg
gecgtgecge
ceeetgecey
gegeacctgg
gggaatgggy
acceccaget
cagtggagge
cacacgtaag
ctectgaccac
ggcecggggg
ttcacctatg
gcacagtgge
gaagtcagga
gacagacaaa
aatccgggac
aaccatggca

gegggggtgt
gegececaggy
gatccagtgt
tggteaggge
cgcetgetggy
ccctggacea
gectegecty
cggagacggt
acctggcocy
tggatgttgt
aagagctcge
agaggagaca
tggcctacga
tggcccaget
ccgeceegge
cggagageeg
cccaggaget
gegecccagga
ctgatgeceg
tggeccacge
tgeecctgget
acctggegga
actggcegge
atggggacag
geccggtcaa
ggggaggaaa
ctcogaggoct
cttttitggta
agcagggcect
tectgetoce
teacgectgt
gttegggate
aaaaaaaagdy
cggceeggeyg
tacgggtegt

agactgggac
teegggtgtt
gctgtaacac
gtecagtgtgg
gctgeagteg
tgecggtgtca
aattctaaca
gggccgetct
tetceocecta
cceeggtggg
aggectggag
ttecagagtge
gaataacacc
gaccgattog
atctgagatc

3230921CBl

ggagactcga
tgaccctgtt
gtgggageag
cacgtgcacc
cteegectge
cgcccagecg
caggggecty
ggtgacctca
gaggggccay
actggaaaaa
ggcactggeg
gcagggctac
gcactctgtyg
geaggagacg
ccgecectggyg
caegeoggage
gcagggcacg
gaaggtgget
ctgcttcagg
gcacgcetge
ggtgggacce
cetggtggac
coagcagaga
gatgggtgtt
gcacaccctg
ggccacctge
tggecettgac
ttggactcecte
cgaaccctat
tggcteccatyg
aatcccagea
atecctggeca
ggggggccege
ggggtaccag
gtggaattgt

ataatctgtt
taataacgag
tgagcatcac
ggacttctee
ggagataacg
gggegagaac
aggaggagag
azagaaccce
tgtaaaaagt
tgggecgatt
ttgcccaagy
ctgagaageg
cectgeccage
aacccteocee
attcaccaac

geetggggte
tgeagcacga
gaccagcaga
geggtetgeg
cgeetggety
ctgetegage
gacaagctgg
gceaaggacy
cgetggageg
tecagaggage
getgaggetyg
tttgtgegee
gggaaactga
ctggagetga
aaggtgcacyg
caggcagagc
gtagaggcktc
gaggtgcgge
gacgtgecag
gtggacgage
ttcgegeaca
gaggteatcg
geetgggagg
gceggggaca
atgcccgage
acaccccgat
ccttetttgg
ceatttttte
tcaggccaac
aagcgaatce
ctttgggagt
acatgatgaa
cgattaggga
ttcccctaat
tcegteaate

20/20

tggecatctac
agagcagcca
tgecatcggty
gcetttgact
gaggcggetg
ccatctteca
gagactaaat
ceaaggggec
gagaagggge
gaccggttet
tgtgctgatg
cctataaaac
tcecagaaget
aaggggaagt
tgtatatcee

ggcggagaca
tgtctgaaga
acgtggtgea
atgtttacag
agaactgegt
acctgeagee
aagagaagct
tggtggcecay
tggagctgaa
tggtggatca
aaggcectga
teggeteect
ggcagagcaa
tagaccacat
agetgtyggy
tggagacgct
tggagtccag
gcagtgtgga
cggecgeget
tgctggaget
teccttgtgga
ggggeactga
cagagcacag
tetgegagea
tggacttctg
ccctygetgee
aatcaggccc
cttgaacaca
ttgagccaca
aaatctttec
ctgaggcagg
accctgtete
gctegtggac
gggagcgtat
caaa
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caggggaatt
acgccetttg
gaggagggtt
gggatggata
tactettgtt
accccggeta
cacatcaatt
caaccttace
cggggccaga
ggaaggggta
gggtaggaaa
atccctacga
gcatctgtga
tgttgttage
actacctttg

gctggtgtcet
agaggcegget
gcgtgtggtg
tgcagccaay
gtgeggectyg
ccagetggea
tecetttete
cagtgtcacy
gegetoegty
cttectgece
agtgggttcg
gtcageacgg
acaccgtgee
gcagtgtgygg
ggaatggugc
ggtgetgtee
cgtgcggggc
tgccetgeag
ggccgaggge
ggtggtgcayg
gegacccgag
ceecegetgy
ggacgggagt
ggaacccgag
accceatgggce
cectggtgga
aactccggat
tggacaaaga
agctgggttc
aagaggetgyg
tggatcatet
tacttagaaa
cecggggatta
asagcetgggy

660
720
780
840
9200
960
1020
1080
1140
1200
1260
1320
1380
14490
1500
1513

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2084
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€. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passsges
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Accession No AAG79779. see attached sequecne search report regarding SEQ ID NO:1L.
AE INCYTE GENOMICS INC. Carbohydrate-associated protein (CHOP)-1. 16 April 2003.
Accession No ABADDSS31. see attached sequecne search report regarding SEQ ID
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1,2, 45, 17-18, 56
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NO:11.
D Farther d are listed in the continnation of Box C. D See patent family amex,
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INTERNATIONAL SEARCH REPORT 1ational spplication No.

RCT/US02/1835¢

Box 1 Observations where certain claims were found unsearchable (Contimation of Item 1 of fixst sheet)

This international repart has not been established in respect of certain claims under Article 17(2)(a) for the following reasans:

1. D Claim Nos.:

because they relate to subject matter notrequired to be searched by this Authority, namely:

2. [:] Claim Nos.:
‘because they relate to parts of the internstional application that do not comply with the prescribed requirements to
such an extent that no meaningful international search can be carried out, specifically:

3. D Claim Nos.:
‘because they are dependent claims and are not drafted in accardance with the secand and third sentences of Rule
6.4(a).

Box II Observations where unity of i jon is Jacking (Continuation of Item 2 of fixst sheet)

This International Searching Authority found mmltiple inventions in this international application, as follows:
Please See Cantinuation Sheet

As all required addifional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite
payment of any additional fee.

As only some of the required additional search fees were timely paid by the applicant, this internationsl search
repart covers only those claims for which fees were paid, specifically claims Nos.:

oog

4. x Na required additional search fees were limely paid by the applicant. Consequently, this infernational search report
is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1,2, 4, 5 17-18 and 56

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest.
No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet(1)) (July 1998)
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PCT/UST 1354
INTERNATIONAL SEARCH REPORT

BOX II. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING
This application contains the following inventions or groups of inventions, which are not so linked as to form a single general

invenfive concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additionsl examimation fees rmust

be paid.

Group 1, claim(s) 1, 2, 45, 17-18, 56, drawn to an isolated polypeptide selected form the amine acid sequences of SEQ ID NO:1.
Group 2, claim(s) L, 2, 4-5, 1718, 57, drawn to an isolaied polypeptide selected form the amino acid sequences of SEQ ID NO:2.
Group 3, claim(s) 1, 2, 4-5, 17-18, 58, drawn to an isolated polypeptide selected form the amino acid sequences of SEQ ID NO:3.
Group 4, clais) 1,2, 45, 17-18, 59, drawn to an isolated polypeptide sclocted form the amin acid sequences of SEQ ID NO:4.
Group 5, claim(s) 1, 2, 4-5, 17-18, 60, drawn to an isolated polypeptide selected form the amino acid sequences of SEQ ID NO:5.
Group 6, claim(s) 1, 2, 4-5, 17-18, 61, drawn to an isolated palypeptide selected form the amino acid sequences of SEQ ID NO:6.
Group 7, claim(s) 1, 2, 4-5, 17-18, 62, drawn to an jsolated polypeptide selected form the amine acid sequences of SEQ ID NO:7.
Group 8, claim(s) 1, 2, 4-5, 17-18, 63, drawn to an isolated polypeptide selected form the amino acid sequences of SEQ ID NO:8,
Growp 9, elaim(s) 1, 2, 4-5, 17-18, 64, drawn 50 an isolated polypeptide selected form the amina acid sequencos of SEQ ID NO:9.
Group 10, claim(s) 1, 2, 4-5, 17-18, 65, drawn to an isalated polypeptide selected form the amino acid sequences of SEQ ID NO:10.

Group 11, claim(s) 3, &7 ;10, 12-13, 14-16, 29, 46-55, 66, drawn to an isolated polymcleotides selected form the amino acid
sequences of SEQ ID N

Group 12, claim(s) 3, 6 7 910 12-13, 14-16, 29, 46-55, 67, drawn to an jsolated polymicleotides selected form the amino acid
sequences of SEQ ID NO:12.

Group 13, claim(s) 3, 6-7 9 10, 12-13, 14-16, 29, 46-55, 68, drawn to an isolated palymicleatides selected form the amino acid
sequences of SEQ ID NO:

Group 14, claim(s) 3, 6- 7 9-10. 12-13, 14-16, 29, 46-55, 69, drawn to an isolated polymucleotides sefected form the amino acid
sequences of SEQ ID NO:14.

Group 15, claim(s) 3, 6-7, 9-10 12-13, 14-16, 29, 46-55, 70, drawn to an isolated polymicleotides selected form the armino acid
sequences of SEQ ID NO: 1.

Group 16, claim(s) 3, 6-7, 9—10, 12-13, 14-16, 29, 46-55, 71, drawn to an isolated polynucleotides selected form the amine acid
sequenices of SEQ ID NO:16.

Group 17, claim(s) 3, 6-7, 9~10 12-13, 14-16, 29, 46-55, 72, drawn to an jsolated polymicleatides selected form the amino acid
sequences of SEQ ID NO:

Group 18, claim(s) 3, 6-7, 9—10, 12-13, 14-16, 29, 46-55, 73, drawn to an isolated polymcleotides selected form the amino acid
sequences of SEQ ID NO:18.

Group 19, claim(s) 3, 67, 9-10, 12-13, 14-16, 22, 46-55, 74, drawn. to an isolated polynucleotides selected form the amino acid
sequences of SEQ ID NO:19.

Group 20, claim(s) 3, 6-7, 910, 12-13, 14-16, 29, 46-55, 75, drawn to an isolated polymcleotides selected form the amino acid
sequences of SEQ ID NO:20.

Group 21, claim(s) 8, drawn to a transgenic or; gamsm mmpnsmg lhe recombinant peptide of SEQ ID NO:11.
Group 22, claim(s) 8, drawn to a genic organis T peptide of SEQ 1D NO:12.
Group 23, claim(s) 8, drawn to & geni crgmxsm [ isi lhe i peptide of SEQID NO:13.
Group 24, claim(s} 8, drawn to a transgenic or| gamsm cnmpusmg Lhe xecumbmnnt peptide of SEQ 1D NO:14.
Group 25, claim(s) &, drawn (o a ic organism ¢ peptide of SEQ ID NO:15,
Group 26, claim(s) 8, drawn fo a transgenic organism comprising the recombinant peptide of SEQ ID NO:16.
Group 27, claim(s) 8, drawn to a transgenic orgamsm comprising the recombinant peptide of SEQ ID NQ:17.
Group 28, claim(s) 8, drawn to a transgenic or, gm:sm cmnpnamg the recombinant peptide of SEQ ID NO:18,
Group 29, claim(s) 8, drawn to a transgenic arganism cuzupnsmg the recombinant peptide of SEQ ID NO:19.
Group 30, claim(s) 8, drawntoa ic organism i the i peptide of SEQ 1D NO:20.

Group 31, claim(s) 11, 31-45 drawn to isclate an antibody that binds to an jsotated polypeptide seiected form the amino acid
sequences of SEQ ID NO: L.
Group 32, claim(s) 11, 31-45 drawn to isolate an antibody that binds to an isclated polypeptide selected form the amino acid
sequences of SEQ ID NO:2,
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Group 33, claim(s) 11, 31-45 drawn to isolate an antibady that binds to an isolated polypeptide selected form the amino acid
sequences of SEQ 1D NO:3.

Group 34, claim(s} 11, 31-45 drawa to isolate an antibody that binds o ar isolated potypeptide selected form the amino acid
sequences of SEQ 1D NO:4.

Group 35, claim(s) 11, 31-45 drawn to isolate an antibody that binds to an isolated polypeptide selected form the amino acid
sequences of SEQ ID NOQ:5.

Group 36, claim(s) 11, 31-45 drawn to isolate an antibody that binds to an isolated polypeptide selected form the amino acid
sequences of SEQ 1D NO:6.

Group 37, claim(s) 11, 31-45 drawn to isolate an antibody that binds to an isolated polypeptide selected form the amino acid
sequences of SEQ 1D NQ:7.

Group 38, claim(s) 11, 31-45 drawn to isolate an antibody that binds to an isolated polypeptide selected form the amino acid
sequences of SEQ ID NO:8.

Group 39, claim(s) 11, 31-45 drawn to isolate an antibody that binds to an isplated polypeptide selected form the amine acid
sequences of SEQ 1D NO:9.

Group 40, claim(s) 11, 31-45 Sdrawn to jsolate an antibody that binds to an isolated polypeptide selected form the amino acid
sequences of SEQ ID NO: 10.

Group 41, claim(s) 19, drawn to a method of treating disea it with de qd expression of NAAP.

Group 42, claim(s) 20-27, drawn to a method of screening compounds that modulates the activity of a polypeptide, selected form the
amino acid sequences of SBQ ID NO: 1.

Group 43, claim(s) 20-27, drawn to a method of screening compounds that modulates the activity of a polypeptide, selected form the
amino acid sequences of SEQ ID NO:2.

Group 44, claim(s) 20-27, drawn to a method of screening compounds that modalates the activity of a polypeptide, selected form the
amino acid sequences of SEQ 1D NO:3.

Group 45, claim(s) 20-27, drawn toa methad of scmeumg compounds that modulates the activity of a polypeptide, selected form the
amino acid sequences of SEQ ID NO:

Group 46, claim(s) 20-27, drawn tea. mevhnd of screening compounds that modalates the activity of a polypeptide, selected form the
amino acid sequences of SEQ ID NO:5.

Group 47, claim(s} 20-27, drawn ta a mothod of scroening componnds that modulates the activity of a polypeptide, selected form the
amine acid sequences of SEQ 1D NO:6.

Gruup 48, claim(s) 2l}27 drawn to & method of screening comp that modk the activity of ap
amino acid sequences of SEQ ID NO:7.

Group 49, claim(s) 20-27, drawn to & method of screening compounds that modulates the activity of a polypeptide, selected form the
armine acid sequences of SEQ ID NO:8,

selected form the

Group 50, claim(s) 20-27, drawn to a method of screening that the activity of 2 polypep selected form the
amino acid sequences of SEQ ID NO:9.

Group 51, claim(s) 20-27, drawn ta a method of screening comp that modulates the activity of & polypep selected form the
amino acid sequences of SEQ ID NQ:10.

Gmup 52, claim(s) 28, drawn to a method of screening that alter the ion of 8 p ides selected from SEQ ID
qup 53 claim(s) 28, drawn to & method of screening comp that alter the expression of a pal ides selected from SEQ ID
G:uup 54 claim(s) 28, drawn to & method of screening comp that alter the ion of & ides selected from SEQ ID
Grm:p SS claim(s) 28, drawn to a method of screening comp that alter the expression of a pol, {des selected from SEQ ID
Group 56, claim(s) 28, drawn to a method of screening that alter the jon of a p ides selected from SEQ ID
grm:p 57, clatm(s) 28, drawn to a method of screening that alter the jon of a ides selected from SEQ 1D
zmup 58, claim(s) 28, drawn to a method of sereening comp that alter the jon of a p ides selected from SEQ [D
groulp 59, claim(s) 28, drawn to a method of screening comp that alter the fon of a g ides selected from SEQ ID
Cy‘ro.ulp8 60. claim(s) 28, drawn to a method of screening that alter the jon of a p ides selected from SEQ ID
ggmg) él, claim(s) 28, drawn to a method of screening that alter the jion of ap ides selected from SEQ ID
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The inventions listed as Groups 1-61 do not relate to a single general inventive concept under PCT Rule 13.1 because,
under PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

‘The inventions listed as Groups 1-61 do not relate to a single general inventive concept under PCT Rule 13.1 because, undsr
PCT Rule 13.2, they lack the same or corresponding specml technical features for the following reasons:
The special technical features of Groups 1-10 are p wherein each ptide molecule (SEQ 1D NO:1-10) has
different structure and function.
The special technical features of Groups 11-20 are mucleic acid molecule, wherein each mucleic acid molecute (SEQ ID NO:11-20) has
different struciure and fimetion.,
The specia] technical feature of Groups 21-30 is a genic organism ized by an. ion of & polypeptide, wherein each
polypeptide (SEQ 1D NO:(1-20) has different structure and function.
The special technical feamres of Groups 31-40 is an antibody, wherein each antibody is characterized by its binding to & polypeptide
that has different structure and function.
The special technical feature of Group 41 is treatment of a disease that requires in-vivo administration of a peutic comp
‘The special technical features of Group 42-51 are comp that the activity of a ch 1D NQ:1-10), wherein
each polypeptide has different structure and function.
The special technical feamre of Group 52-61 are comp that the ofa (SEQID NQ:11-20),
wherein each polymcleotides has different structure and function. In addition the method of screening compounds that interacts witha
polypeptide does not share any special technical feature with methad of screening compounds that interacts with 2 mucleic acid
sequence, since these methods do not share a common core structure.

This international searching authority considers that the international application does nat comply with the requirements of unity of
invention (Rules 13.1, 3.2, and 13.3) for the reasons indicated below:
According ta the guidelines in Section (9(i)(s) of Annex B of the PCT Administrative instruction, the special technical feature a5
defined by PCT Rule 13.2 shall be considered to be met when all the alternatives of a Markush-group are of similar nature. For
chemical alternatives, such as the claimed sequences) the Marknsh group shall be regarded as being of similar nature when

|

(A) all alternatives have a common property or activity and
(B){1) a common structure is present, i.e, a significant structure is shared by all of the aliernatives or

(BX?2) in cases where the common strucmra cannot be the umfymg criteria, all
ives belong to an art class of comp in the art to which the invention pertains.

The instant application claims multiple ide sequences, the proteins encoded by them, antibodies and transgenic animals.
Bach of these is considered to lack unity because:

‘These sequences do not meet the criteria of (A), common property or activity or (B)(2) art recognized class of compounds. Each
sequence behave in a different way in the context of the claimed invention. Each member of the class cannot be substimted, one for
the other, with the expectation that the same intended result would be achieved.

Further, the sequences do not meet the criteria of (B)(1), as they do not share, one with another, & common core structre.
Accordingly, unity of invention between the nucleotide and protein sequences is lacking and each. sequence claimed is considered to
constitute a special technical feature.

Accordingly, the claims ace not so linked by a special teohnical feature within the meaning of PCT rule 13.2 so as to form asingle
inventive concept

Continuation of B. FIELDS SEARCHED Item 3:
Databases searched: Sequence databases in GENCORE. Medline. Search terms: sequences of SEQ ID NO:{ and SEQ ID NO:11.
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