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7) ABSTRACT

The invention relates to the discovery and characterization
of several genes and the polypeptides they encode: thymo-
taxin (Tango-45), Tango-63d, Tango-63e, Tango-67, and
huchordin (Tango-66). Thymotaxin is a new member of the
C—C family of chemokines. Tango-63d and Tango-63e are
two novel polypeptides within the tumor necrosis factor
(TNF) receptor superfamily. Tango-67 is related to a number
of growth factors. particularly members of the connective
tissue growth factor family. Huchordin is related to chordin,
a known protein that is involved in the induction of twinned
axes, can completely rescue axial development in ventral-
ized embryos, is a potent dorsalizing factor, and plays a
crucial role in regulating cell-cell interactions in the orga-
nizing centers of head, trunk, and tail development. The
invention encompasses nucleic acid molecules encoding
nucleic acids and polypeptides of the invention, or mutant
forms thereof that encode dysfunctional receptor polypep-
tides, vectors containing these nucleic acid molecules, cells
harboring recombinant DNA molecules encoding nucleic
acids or polypeptides of the invention, or mutant forms
thereof, host fusion proteins that include functional or dys-
functional polypeptides of the invention, transgenic animals
that express nucleic acids or polypeptides of the invention,
screening methods and therapeutic methods employing the
nucleic acid molecules and polypeptides described above,
substantially purified nucleic acids and polypeptides of the
invention, and therapeutic compositions containing these
nucleic acid molecules and polypeptides.



US 2003/0125540 A1

Jul. 3,2003 Sheet 1 of 16

Patent Application Publication

OUOOUOU«.OOHOUUD.rO<<<O<UHU<U<O,_‘OOELUF<OOOFUUOrrh,rurrooor__u,_..__U<UUU,_L<U<U<,_O<,_A<UUU<<<
UU,_LU,:OFUUUFUO«FUHHOOO,_FOH<<OF<U._L‘UUUH,_.U<UUUOHUUQ«.OU&UHOH OLLLVODLLODDLOLYDDLDL)
J0DDLOHLVOD DFUUO<<UUUHU,_.O<UFOO<OHUO<<HUUUU,_LU<UUUU&U<OH<UQFHUUU§<&PU DL00D22LLVDDD

VOLVIOOLLDLODLODDVOVILOVIDLIOOLID OLIDOL OLOOLYDOOVY.LILID00VDLIDIIIDLILYIDOLIVILO

,_‘UO._lOUU&UU<U._‘OU.:UUU<U&OFUOD&OPUUU,_‘«\UUFUH{UHUUUPCN\mUOHU&UHU«J\UUD,_.D,_.UUO<<O<UUOUUU

U,rUOHUO<&<&P<UUOHUUUHUU<EUUUO<OO<U,_.UOO<<©O<OUHUUHUOOHHUUOO&DUU<DH<O,_‘UHU<HUUU<O<

VOL VYD D0V DL OVY LYV OLD LLV DLV DVV DI DD1L 22D 21D

~oalan

VOV 300 LVD 209 1DL DLV HVD DVV LVD DOV DLL DOV V1O OL1L DLD DLD DDD 122 0OV DD
301 501 OVO VOL DOV HDOL OVL JLL JVD VvV DID 010 9DI DI3 D32 HLD LDD DVL IDD D1D
OVL.LVD 100 391 DDL JLD DOV OVD VYD DLV VY 005 2DD DVL 02D 29D VOD HYD LIV vOO

VV¥D 113 50D 919 10D 11D D13 919 D1D JLO 11D DID OLO VIOD 1DV HVD V1D IDD 10D DLV



Patent Application Publication Jul. 3, 2003 Sheet 2 of 16 US 2003/0125540 A1

MARLQTALLVVLVLLAVALQ

ATEAGPYGANMEDSVCCRDY
VRYRLPLRVVKHFYWTSDSC

PRPGVVLLTFRDKETCADPR

VPWVKMILNKLSQ

FIG. 2



Patent Application Publication Jul. 3, 2003 Sheet 3 of 16 US 2003/0125540 A1

GTCGACCCACGOGTCOGGCCGGAGARACCCCGCAATCTTTGCGCCCACAARATACACCGACGATGCCCGATCTACTTTAAG 79

M E Q R 6 Q N 7
GGCTGAAACCCACGGGCCTGAGAGACTATAAGAGCGTTCCCTACOGCC ATG GAA CAA CGG GGA CAG AAC 148

A P A A S G A R K R H G P G P R E A R G 27
GCC COG GCC GCT TCG GGG GCC CGG AAA AGG CAC GGC CCA GGA CCC AGG GAG GCG OGG GGA 208
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L S L Q D L A P Q 0 R A 67
TIG GTC TCA GCT GAG TCT GCT CTG ATC ACC CAA CAA GAC CTA GCT CCC CAG CAG AGA GG 328

1]
=1

Q Q K R s S P G L C P P G H H I 87
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AAT GAC CTC CTT TIC TGC TTG CGC TGC ACC BGG TGT GAT TCA GGT GAA GTG GAG CTA aGT 508

P C c E BE G T F R E 147
CCC TGC ACC ACG ACC AGA AAC ACA GTG TGT CAG TGC GAA GAA GGC ACC TIC CGG GAA GAA 568

S G ¢ P R G M VvV K Vv 167
GAT TCT CCT GAG ATG TGC CGG AAG TGC CGC ACA GGG TGT CCC AGA GGG ATG GTC AAG GTIC 628
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S G E p S S P G 7T P A S 207
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TGC TCA GGT GGT GGT GGG GAC CCT GAG CGT GTG GAC AGA AGC TCA CAA CGA CCT GGG GCT 928
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GAG GAC AAT GTC CTC AAT GAG ATC GTG AGT ATC TIG CAG CCC ACC CAG GTC CCT GAG CAG 988
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GTC CAG GAG CCA GCA GAG CCA ACA GGT GIC AAC ATG TIG TCC CCC GGG GAG 1048
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I K Vv A K A E A A G H R D T L Y T M L I 187
ATA AAG GTG GCT AAA GCT GAG GCA GOG CGGC CAC AGG GAC -ACC TTG TAC ACG ATG CIG ATA 1288

K w Vv N K T G R D A s v H T L L D A L E 407
ARG TGG GTIC AAC ARA ACC GGG CGA GAT GCC TCT GIC CAC ACC CIG CIG GAT GCC TIG GAG 1348

T L G E R L A K Q K I E D H L L s 5 G K 427
ACG CTG GGA GAG AGA CTT GCC AAG CAG AAG ATT GAG GAC CAC TIG TIG AGC TCT GGA AAG 1408

F M ¥ L E GG N A D S A M s * 441
TIC ATG TAT CTA GAA GGT AAT GCA GAC TCT GCC ATG TCC TAA 1450

GIGTGATTCTCTTCAGGAAGTGAGACCTTCCCTGGTTTACCT I TTTTC TGGAAAAAGCCCAACTGGACTCCAGTCAGTA 1529
GGAAAGTGCCACAATTGTCACATGACCGGTACTGGAAGAAACTCTCCCATCCAACATCACCCAGTGGATGGAACATCCT 1608
WMMCIMAWAWATW%T@TAAWQWAWNMMW 1687
CCGTTTGTGCGTACT TTCAGATTIGG TTTGGGATGTCATIGTTTICACAGCACTTTITTATCCTAATGTAAATGCTTTA 1766
TTTATTTATTTGGGCTACATIGTAAGATCCATCTACACAGTCGTIGTCCGACTTCACTTGATACTATATGATATGAACC 1845
TTTTTTGGGTGGEGGEGTECNGGGCAATTCCACTCTG TCTCCCAGGCTGGAGTGCAATGGTGCAATCTIGGCTCACTATA. 1924
GCCTTGACCTCTGAGGCTCAAGCGATTCTCTCACCTCAGCCATCCAAATAGCTCGGACCACACGCTCTGCACCACCACGE 2003
COGGCTAATT T T T TG TAT T TIGTCTAAATATAAGGGCTCTC TATGTTCCTCAGGGTGGTCTCGAATTCCTGGACTCAAG 2082
CAGTCTGCCCACY TCAGACTCCCAAAGOGGTGGAATTAGARGCGTGAGCCCCCATGCTIGGCCTTACCTTICTACYTTT 2161
TATAATTCTGTATGTTATTATT TTATGAACATGAAGAAACT TTAGTAAATGTACTIGTTTACATAGTTATGTGAATAGA 2240
TTAGATAAACATAAAACGAGGAGACATACAATCCCGGAACAAGAAGARGTCCCCTCTAAGAAGTINACGNTCTGSGTTIC 2319
CAGCCTTCCCTCAGATGTACTTIGGCTTCAATGATTGGCAACTTCTACAGGGGCCAGTCTTTIGAACTGGACAACCTTA 2298
CAAGTATATGAGTATTATTTATAGGTAGTTIGTTTACATATGAGTCGGGACCAAAGAGAACTGGATCCACGTGRAGTCCT 2477
GIGTGTGGCTIGGICCCTACCTGAGCAGTCTCATTTGCACCCATAGCCCCCATCTATGGACAGGCTGGGACAGAGGCAGA. 2556
TCGGTTAGATCACACATAACAATAGGGTCTATGTCATATCCCAAGTGAACTTGAGCCCTGTTTGGGCTCAGGAGATAGA 2635
AGACAAAATCTGTCTCOCACGTCTGCCATGGCATCAAGGGGGAAGAGTAGATGGTCCTTGAGAATGGTGTGAAATGGTT 2714
GCCATCTCAGGAGTAGATGGCCCGGCTCACTICTIGG T TATC TG TCACCCTGAGCCCATGAGCTGCCTITTAGGSTACAG 2793
ATTGCCTACTTGAGGACCTTIGGOOGCTCTIGTAAGCATCTGACTCATCTCAGAAATGTCAATTICTTARACACTGTGGCAA 2872
CAGGACCTAGAATGGCTGACGCATTAAGGTTTTCTTCTTC TG TCCTGTTCTATTATIGTITIAAGACCTCAGTAACCAT 2951
TTCAGCCTCTTICCAGCAAACCCTTCTCCATAGTATTTCAGTCATCGAAGGATCATITATGCAGGTAGTCATICCAGGA 3030
mmmmmmcmcmmmmmmmc@ 3109
GAAGATCACACATTCAGAC TG TIGTGTCIGTCGAG TT T TACGAGTCGCGCGG TGACCTTICTGGTCTTIGCACTICCATC 3188

CTCTCCCACTTCCATCTGGCATCCCACGOGT TS TCCCCTCCACTTC TGGAAGGCACAGCG TGCTGCTGCCTCCIGGTCT 3267

FIG. 3B
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TTGCCTTTGCTCGGCCTTC TG TGCAGGACGCTCAGCCTCAGEGGCTCAGAAGGTCCCAGTCOGGTCCCAGGTCCCTTCGTC 3346
CCTTCCACAGAGGCCTTCCTAGAAGATGCATC TAGAGTCTCAGCCTTATCAGTC TTTAAGATTITICTTITTATTITIAA 3425
TTTTTTTGAGACAGAATCTCACTCTCTOGCCCAGGCTEGAGTGCAACGGTACGATCTIGGCTCAGTGCAACCTCOGCCT 3504
CCTCGETTCAAGCCGATTCTCGTGCCTCAGCCTCCGGAGTAGCTGGGATTGCAGGCACCCGCCACCAQGCCTGGTTAATT 3583
TTIGTATTTTTAGTAGAGACGGOG T TTCACCATGTTGGTCAGGCTGGTCTCGAACTCCTGACCTCAGGTCGATCCACCTT 3662
GGCCTCCGRAAGTGCTGGGATTACAGGOGTGAGCCACCAGCCAGGCCAAGCTATTCTTITAAAGTAAGCTTCCTGACGA 3741
CATGAAATAATTGCGCGTTTIGT TG TTTAGTTACATTAGGCTTTGCTATATCCCCAGGCCAAATAGCATCTGACACAGE 3820
ACAGCCATAGTATAGTGTGTCACTCGTGGTTGG TG TCCTTITCATGCTTCTGCCCTGTCAAAGGTCCCTATTTGARATGT 3899
GTTATARATACAAACAAGGAAGCACATTGTGTACAAAATACTTATGTATTTATGAATCCATGACCAAATTARAATATGAAA 3978

4051
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GTCGACCCACGOGTCCGGCCGGAGAACCCGCAATCTTTGOGCCCACAAAATACACCGACGATGCCOGATCTACTTTARG 19

M E Q R G Q N 7
GGCTGAAACCCACGGGOCTGAGAGACTATAAGAGCGTTOCCTACOGCC ATG GAA CAA CGG GGA CAG AAC 148
A P A A S5 G A R K R H G P G P R E A R G 27
GCC COG GCC GCT TCG GGG GCC CGG AAA AGG CAC GGC CCA GGA CCC ACG GAG GOG OGG GGA 208
A R P G L R V P K T L Vv L VvV VvV a A V L L 17
GCC AGG CCT GGG CTIC CGG GTC CCC AAG ACC CTT GTG CTC GIT GTC GCC GOG GTC CIG CIG 268
L VvV § A E S A L I T Q@ Q D L A P Q Q R A 67
TIG GTC TCA GCT GAG TCT GCT CTG ATC ACC CAA CAA GAC CTA GCT CCC CAG CAG AGA GCG 328
A P Q Q K R S S P S E G L c p P G H H I 87
GCC CCA CAA CAA AAG AGG TCC AGC CCC TCA GAG CGA TIG TGT CCA CCT GGA CAC CAT ATC 388
s BE D G R D C I s C K Y G Q D Y S T H W 107
TCA GAA GAC GGT AGAR GAT TGC ATC TCC TGC AAA TAT GGA CAG GAC TAT AGC ACT CAC TGG 448
N D L L F ¢ L R ¢ T R C D s G E v E L s 127
AAT GAC CTC CTIT TIC TGC TTG CGC TGC ACC AGG TGT GAT TCA GGT GAA GTG GAG CTA AGT SO08
p ¢ T T T R N T Vv C @9 C E E G T P R E E 147
CCC TGC ACC ACG ACC AGA AAC ACA GTG TGT CAG TGC GAA GAA GGC ACC TTIC CGG GAA GAA 568
D S P E M C R K C R T G C P R G M V K V 167
GAT TCT CCT GAG ATG TGC CGG AAG TGC CGC ACA GGG TGT CCC AGA GGG ATG GIC AAG GTC 628
G D C T P W S D I E € Vv H K E S G I I I 187
GGT GAT TGT ACA CCC TGG AGT GAC ATC GAA TGT GIC CAC AAA GAA TCA GGC ATC ATC ATA 688
G v T VvV A A V V L I V A V F v € K s L L 207
GGA GTC ACA GTIT GCA GCC GTA GTC TTG ATT GIG GCT GIG TTT GTT TGC AAG TCT TTA CIG 748
W K K V L P Y L X G I ¢ S G G G G D P E 227
TGG AAG AAA GTC CTT CCT TAC CTG AAA GGC ATC TGC TCA GGT GGT GGT GGG GAC CCT GAG 808
R VvV D R S S Q R P G A E D N vV L N E I V 247
OGT GTG GAC AGA AGC TCA CAA CGA CCT GGG GCT GAG GAC AAT GTC CTC AAT GAG ATC GTG 868
s I L Q P T @ VvV P E Q@ E M E V E P A E 267
AGT ATC TIG CAG CCC ACC CAG GTC CCT GAG CAG GAA ATG GAA GTC CAG GAG CCA GCA GAG 928
P T G V N M L s P G E S8 E H L L E P A E 287
CCA ACA GGT GIC AAC ATG TTG TCC CCC GGG GAG TCA GAG CAT CTG CTG GAA CCG GCA GAA 988
A E R S Q R R R L L \ P A N E G D P T E 307
GAA AGG TCT CAG AGG AGG AGG CTG CTG GTT CCA GCA AAT GAA GGT GAT CCC ACT GAG 1048

T L R Q C F D D F A D L V P F D S W E P 327
ACT CTG AGA CAG TGC TTC GAT GAC TTIT GCA GAC TTIG GIG CCC TTT GAC TCC TGG GAG COG 1108

A K A E A A 347
ATG GAC AAT GAG ATA ARG GTG GCT AAA GCT GAG GCA GOG 1168
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CIC ATG AGG ARG TIC

K T G R D 367
GGC CAC AGG GAC ACC TTG TAC ACG ATG CTG ATA AAG TGG GTC AAC AAA ACC GGG CGA GAT 1228
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A S vV H T b L D a L E T L G E R L A K q 387
GCC TCT GTC CAC ACC CTG CTG GAT GOC TTC GAG ACG CTG GGA GAG AGA CTT GCC AAG CAG 1288

K I E D H L L S S G K F M Y L E G N A D 407
AAG ATT GAG GAC CAC TTG TTIG AGC TCT GGA AAG TTC ATG TAT CTA GAR GGT AAT GCA GAC 1348

S A M s * 412
TCT GCC ATG TCC TAA 1363

mmmcmémmmmmmmm 1442
GGAAAGTGCCACAATTGTCACATGACCGGTACTGGAAGAAACTCTCCCATCCAACATCACCCAGTGGATGGAACATCCT 1521
GTAACT TTTCACTGCACTTGGCATTATTTTTATAAGC TGAATGTGATAATAAGGACACTATGGAAATGTCTGGATCATT 1600
COGT T TG TGCGTACT TIGAGATT IGG TTIGGGATG TCATIGT I TICACAGCACT TTTTTATCCTAATGTAAATGCTTIA 1679
TTTATTTATTTGGGCTACATTGTAAGATCCATCTACACAGTCGTIGTCCGACTTCACTTGATACTATATGATATGAACC 1758
TTTTTIGEGTGECCGGTGCNGGGCAATTCCACTCTGTCTCCCAGGCTGGAGTGCAATGGTGCAATCTIGGCTCACTATA. 1837
GCCTTGACCTCTGAGGCTCAAGOGATTCTCTCACCTCAGCCATCCARATAGCTGCGACCACAGGTCTGCACCACCACGE 1916
COGGCTAATTTTTTGTATTTIGTCTAAATA TAAGGGCTCTCTATGTIGCTCAGGGTGGTCTOGAATICCTGGACTCAAG 1995
CAGTCTGCCCACYTCAGACTCCCAAAGUGGTGGAATTAGARGCGTGAGCCCCCATGCTTGGCCTTACCTTICTACYTIT 2074
TATAATTCTGTATGTTATTAT T T TATGAACATGAAGAAACTTTAGTAAATGTACTIGTTTACATAGTTATGTGAATAGA 2153
TTAGATAAACATAAMACGAGGAGACATACAATCCGGGAACAAGAAGAACTCCCCTGTAAGAAGTINACGNTCTCGTTIC 2232
CAGCCTTCCCTCAGATGTACTTIGCCTTCAATCATTCGCAACTTCTACAGGGGCCAGTCTTTTGAACTGGACAACCTTA 2311
MTAmmAmAmafmemmTammmmmmmccm 2390
GTIGTGTGGCTGGTCCCTACCTECAGCAGTUTCATT TGCACCCATAGCCCCCATCTATGGACAGGCTCGGACAGAGGCAGA 2469
TCGGTTAGATCACACATARACAATAGGGTCTATGTCATATCCCAAGTCAACTTGAGCCCTGTTIGGGCTCAGGAGATAGA 2548
AGACAAAATCTGTCTCOCACGTCTGCCATGGCATCAAGOGGGAAGAGTAGATCGTCCTIGAGAATGCTCTGAAATGETT 2627 ’
GCCATCTCAGGAGTAGATGGCCOGGCTCACTTCTGGTTATCTGTCACCCTCGAGCCCATGAGCTGCCTTTTAGOGTACAG 2706
ATTGCCTACTTGAGGACCTTGGCCGCTCTGTAAGCATCTGACTCATCTCAGAAATGTCAATICTTAAACACTIGTGGCAA 2785
CAGGACCTAGAATGGCTGACGCATTAAGGTT T TCT IC T IGTGTCCIGTICTATTATIGTTTTAAGACCTCAGTAACCAT 2864
TTCAGCCTCTTTCCAGCAAACCCTTCTCCATAGTATTTCAGTCATGGAAGGATCATTTATGCAGGTAGTCATICCAGGA 2943

GTTTTTGCCTCT I TTCTCTCTCAAGCCATIGTGTCTT TIG T TCCCGGACTCG TTTCGG TGGGACAAAGTTAGAATTIGCCT 3022

GAAGATCACACATTCAGACTGTIG TG TCIGTGGAGTTTTAGGAGTGGCGGGTGACCTTICTGGTCTTIGCACTTCCATC 3101
CTCTCCCACTTCCATCTCGCATCOCCACGOGTTGTCCCCTGCACTTCTGGAAGGCACAGGGTGCTGCIGCCTCCIGGTCT 3180

TTGCCTTTGCTOGGCCTTC TG TGCAGGACGCTCAGCCTCAGGGCTCAGAAGGTGCCAGTCCOGTCCCAGGTCCCTTGTC . 3259

FIG. 4B
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CCTTCCACAGAGGCCTTCCTAGAAGA TCCATC TACAGTCTCAGCCTTATCAGTGTTTAAGATTTITCTTTTATTTITTAA 3338
TTTTTTICAGACAGAA TCTCACTCTC TOGCCCAGGCTGGAGTGCAACGGTACGATCTTGGCTCAGTGCAACCTCOGCCT 3417
CCTGGGTTCAAGCGATTCTCGTGCC TCAGCCTCCCGAGTAGCTGGGA TTGCAGGCACCOGCCACCACGCCIGGTTARTT 3496
TTTGTATTTTTAGTAGAGACGEGGTTTCACCATCTTGC TCAGGCTOGTCTOGAACTCCTGACCTCAGGTGATCCACCTT 3575
GGCCTCOGAAAGTGCTGGGA TTACAGGOS TGAGCCACCAGCCAGGCCAACCTATTCTTTTAAAGTAAGCTTCCTGACGA. 3654
CATGAAATAATTGGGGGT I TIGTIGTTTAGTTACATTAGGCTTTCCTATATCCCCAGGCCAAATAGCATGTGACACAS 3733
ACAGCCATAGTATAGTGIGTCACTCG TG TIGG TG TCCTTTCATGCTICTGCCCTGTCAAAGGTCCCTATTIGAAATGT 3812
GTTATAATACAAACAAGGAAGCACATTCTGTACAAAATACTTATGTATTTATGAATCCATGACCARATTAAATATGAAA 3891

CCTTATAT,

3964

FIG. 4C
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CCACGCGTCCGLGCGEGCGCTCCGC TGAGGGGACGGLGGGAGGCGCGGCCTEGCCTCGCACTCARAGCCGCCGCAGCGE 79
GCCCCEGGCTCGGLCGACCCGGLGGEGATC TAGGGG TEGGGCGACTTCGCCGGACCGTGGCGCATGTTTCCTGGGAGTTA 158

M K L H Y v A v L T L A I L 14
CTGATCATCTTICTTTGAAGAAAC ATG AAG TTA CAC TAT GTIT GCT GIG CTT ACT CTA GCC ATC CTG 223

F L T W L P E ) L S c N K A L c A S D 34
ATG TTC CTG ACA TGG CTT CCA GAA TCA CTG AGC TGT AAC AAA GCA CTC TGT GCT AGT GAT 283

v s K C L I Q E L c Q@ ¢ R P
GTG AGC AAA TGC CTC ATT CAG GAG CTC TGC CAG TGC CGG CCG

E G N C s 54
GAA GGC AAT TGC TCC 343

8o

¢ c K E c M L c L G A L W D E C c D C v 74
TGC TGT AAG GAG TGC ATG CTG TGT CTT GGG GCC CTIT TGG GAC GAG TGC TGT GAC TGT GTT 403
G M C N P R N Y S D T P B T S K S T V E %4
GGT ATG TGT AAT CCT CGA AAT TAT AGT GAC ACA CCT CCA ACT TCA AAG AGC ACA GIG GAG 463
E L H E P I P S L 3 R A L T E G D T Q L 114
GAG CTG CAT GAA CCG ATC CCT TCT CTC TTC CGG GCA CTC ACA GAA GGA GAT ACT CAG TTG 523
N W N I v S F p v A E E L S H H E N L v 134
AAT TGG AAC ATC GTT TCT TTC CCT GTT GCA GAA GAA CTT TCA CAT CAT GAG AAT CTG GTT 583
S F L E T Vv N Q P H H Q N v S v P S N N 154
TCA TTT TTA GAA ACT GTG AAC CAG CCA CAC CAC CAG AAT GTG TCT GTC CCC AGC AAT AAT 643
v H A P Y S ] D K e H M C T Vv Vv Y F D D 174
GTT CAC GCG CCT TAT TCC AGT GAC AAA GAA CAC ATG TGT ACT GTG GTT TAT TTT GAT GAC 703
cC M S I H Q C K I s C E S M G A S K Y R 194
TGC ATG TCC ATA CAT CAG TGT AAA ATA TCC TGT GAG TCC ATG GGA GCA TCC AAA TAT CGC 763

W F H N A C C E C I G P E C L P Y G S X 214
TGG TTT CAT AAT GCC TGC TGC GAG TGC ATT GGT CCA GAA TGT ATT GAC TAT GGT AGT AAA 823

T Vv K C M N C M F v 224
ACT GTC AAA TGT ATG AAC TGC ATG TTT TAA 853

AGAAGACAAATGCAAACCAAAGCAACTTAGTAAAATAATAGGTATAAAAAGTTATTCTGTAAGTCTCTTGGTIGTATCT 932

TGTATCAGAATCCCAGTAAGTTAAGTTGTAAAGACTTTGGAATAAGTTTCTTTTAAAAATATGACATAGCCAGTGATGT 1011

GTTTAATTATATAACTGTTCTTACTGATTTTATTCCCCCCTAGCAATAAGCCCTTTCCTTTCAATACATGTACAACTTT 1090

GGTCATATGAGAAGCAGGTGCGCAGAGAATTCCTTGAAAGATC TGAGGTTTTTAACATGAAGTCTGATGTGGTTTTCCT 1169

CTAGCATTCCAAAAGGTTTTTGCT T TGAAAGTGTTAGCAGAAGCATGTTGATGTGAATTATGATTTCTTCATGTGCTAC 1248

TGTTAGCACACTGAGTTTTTATAGTTGCACATCATTCCTCATTGTGCCTTGTTTTATCCATTTTATAAATAGAGTAGAT 1327

ATTTGATATACCACTCTGATAACTCATATARAAATATCATCATAAAAAGCTTAATTTCATCCCTTTTATGTTGGTTTTA 1406
AMAGGTAAATGCTTACCATATTT TATAATTGAGAACTCTTACATAGTAGAATCCATTCTATAATACATGTGTIGACAAA 1485

GCTTTAGAGAAAGTTTCCTATTCTCTTCCATTTCCCCTGCCCARAGTGCTGACATAGGCAGTGATGAAGAATCTTTACC 1564

FIG. 5A
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L L L 66 L L L L o 20
ATG CCG AGC CTC CCG GCC CCG CCG GCC COG CTG CTG CTC CTC GGG CTC €16 OTG OTC 6GGC 50
S R P A R G A G P E P P V L P I R S E K 40
TCC CGG CCG GCC CGC GGC GCC GGC CCA GAG CCC CCC GTG CTG CCC ATC CGT TCT GAG AAG 120
E P L P V R G A A G € T F 6 6 K ¥V ¥ A L 60
GAG CCG CTG CCC GTT CGG GGA GCG GCA GGC TGC ACC TTC GGC GGG AAG GTC TAT GCC TTG 180
b E T W H P D L 66 E P F G VvV M R €C V L ¢ 80
GAC GAG ACG TGG CAC CCG GAC CTA GGG GAG CCA TTIC GGG GTG ATG CGC TGC GTG CIG TGC 240
A C E A P Q W G R R T R GG P G R V S8 ¢C K 100
GCC TGC GAG GCG CCT CAG TGG GGT CGC CGT ACC AGG GGC CCT GGC AGG GTC AGC TGC AAC 300
N I K P E C P T P A C G Q P R Q L P G H 120
AAC ATC AAA CCA GAG TGC CCA ACC CCG GCC TGT GGG CAG CCG CGC CAG CTG CCG GGA CAC 360
¢c ¢ Q@ T ¢ P Q E R 8§ 3 858 E R Q P 8 6 L s 140
TGC TGC CAG ACC TGC CCC CAG GAG CGC AGC AGT TCC GAG CGG CAS CCG AGC GGC CTC TCC 420
F E Y P R D P E H R S Y S D R G E P © A 160
GAG TAT CCG CGG GAC CCG GAG CAT CGC AGT TAT AGC GAC CGC GGG GAG CCA GGC GCT 480
E E R A R G D G H T D F V A L L T G P R 180
GAG GAG CGG GCC CGT GGT GAC GGC CAC ACG GAC TIC GTG GCG CIG CTG ACA GGG CCG AGG 540
S @ A V A R A R V 8§ L L R 8 S L ® F s 1 200
TOG CAG GCG GTG GCA CGA GCC CGA GTC TCG CIS CIG CGC TCT AGC CTC CGC TTC TCT ATC 600
S$ ¥ R R L D R P T R I R F 8 D 8 N G s v 22
TCC TAC AGG CGG CTG GAC CGC CCT ACC AGG ATC CGC TIC TCA GAC TCC AAT GGC AGT GTC 660
L F E H P A A P T @ D 6 L V C G Vv W R A 240
CTG TTT GAG CAC CCT GCA GCC CCC ACC CAA GAT GGC CTG GTC TGT GGG GTG TGS CGG GCA 720
vy P R L $§$ L R L L R A E Q@ L H ¥V A L Vv T 260
GTG CCT CGG TIG TCT CTG CGG CTC CTT AGG GCA GARA CAG CTG CAT GTG GCA CTT GIGC ACA 780
L T H P S 6 E V W 66 P L I R H R A L A A 280
CTC ACT CAC CCT TCA GGG GAG GTC TGG GGG CCT CTC ATC CGG CAC CGG GCC CTG GCT GCA 8B40
E T F § A I L T L E €6 P P Q 0 6 ¥ G 6 I 300
GAG ACC TTC AGT GCC ATC CIG ACT CTA GAA GGC CCC CCA CAG CAG GGC GTA 6GC GGC ATC 900
T L L T L 8§ D T E D S L H F L L L F R € 320
ACC CTG CTC ACT CTC AGT GAC ACA GAG GAC TCC TTG CAT TTT TTG CTG CTC TTC CGA GGG 960
L L E P R.S G G L T @ V P L R L @ I L H 340
CTG CTG GAA CCC AGG AGT GGG GGA CTA ACC CAG GTT CCC TIG AGG CTC CAG ATT CTA CAC 1020
G Q L L R E L Q A N V S5 A Q E P G A 360

2o
4
:

F
CTA CTG CGA GRA CTT CAG GCC AAT GTC TCA GCC CAG GAA CCA GGC TTT GCT 1080

E VvV L p N L T Vv Q E M D W L VvV L G E L Q 380
GAG GTG CTG CCC AAC CTG ACA GTC CAG GAG ATG GAC TGG CIG GIG CTC GGG GAG CTG CAG 1140

FIG. 6A
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Q c P v G S G A H p Q L G D P bt Q A D G 780
CAG TGT CCA GTG GGG TCG GGG GCC CAC CCC CAG CTG GGG GAC CCC ATG CAG GCT GAT GGG 2340

P R G C R F A G Q W F P E S Q s W H P S 800
CCC CGG GGC TGC CGT TTT GLCT GGG CAG TGS TTC CCA GAG AGT CAG AGC TGG CAC CCC TCA 2400

v P P F G E M S C I T € R C G A G V P H 120
GTG CCC COT TTT GGA GAG ATG AGC TGT ATC ACC TGC AGA TOT GGG GCA GGG GTG CCT CAC 2460

c E R D D C S L P L s C G s G K E S R C 340
TGT GAG CGG GAT GAC TGT TCA CTG CCA CTG TCC TGT GGC TCG GGG AAG GAG AGT CGA TGC 2520

c S R C T A H R R P A P E T R T D P E L 360
TGT TCC CGC TGC ACG GCC CAC CGG CGG CCA GCC CCA GAG ACC AGA ACT GAT CCA GAG CTG 2580

E X E A E G s v 868
GAG ARA GAA GCC GAA GGC TCT TAG 2604

GGAGCAGICAGAGGGCCAAGTGACCAAGAGGATCCGGCC TGAGCTGGGGAAGGGGTGGCATCGAGGACCTTCTTGCATT 2683
CTCCTGTGGGRAAGCCCAGTGCCTTTCCTCCTCTGTCCTGCCTCTACTCCCACCCCCACTACCTTTGGGAACCACAGCTC 2762
CACAAGGGGGAGAGGCAGCTCGGLCAGACCGAGGTCACAGCCATTCCAAGCTCCTCCCCTGCTACCCTCGGECTCTIGTCC 2841
TTGGAAGCCCCACCCCTTTCCTCCTGTACATAATGTCACTGGC TIGTTGGGATTITTAATTTATCTTCACTCAGCACCA 2920

AGGGCCCCCGACACTCCACTCCTGCTGCCCCTGAGCTGAGCAGAGTCATTATTGCGAGAGTTTTGTATTTATTAAAACAT 2999

TTCTTTTTCAGTCAAAAAAARAAAAALAAGGGOGGLCCGT 3037

FIG. 6C
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FIG. 7A
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NOVEL GENES ENCODING PROTEINS HAVING
PROGNOSTIC, DIAGNOSTIC, PREVENTIVE,
THERAPEUTIC AND OTHER USES

CROSS REFERENCES TO RELATED
APPLICATIONS

[0001] This application is a continuation-in-part (and
claims the benefit of priority under 35 USC 120) of the
following applications:

[0002] 1.U.S. application Ser. No. 09/712,726 (filed Nov.
14, 2000), which application claims priority from U.S. Ser.
No. 08/820,364 (filed Mar. 12, 1997), now abandoned.

[0003] 2. U.S. application Ser. No. 09/757,421 (filed Jan.
10. 2001), which application claims priority from U.S. Ser.
No. 08/843,652 (filed Apr. 16, 1997), now abandoned.

[0004] 3.U.S. application Ser. No. 08/843,651 (filed Apr.
16, 1997).

[0005] 4. U.S. application Ser. No. 09/354,809 (filed Jul.
16, 1999), a divisional of U.S. application Ser. No. 08/938,
365 (filed Sep. 26, 1997), now issued.

TECHNICAL FIELD OF THE INVENTION

[0006] This invention relates to polypeptides and the
genes encoding them.

BACKGROUND OF THE INVENTION

[0007] The molecular bases underlying many human and
animal physiological states (e.g., diseased and homeostatic
states of various tissues) remain unknown. Nonetheless, it is
well understood that these states result from interactions
among the proteins and nucleic acids present in the cells of
the relevant tissues. In the past, the complexity of biological
systems overwhelmed the ability of practitioners to under-
stand the molecular interactions giving rise to normal and
abnormal physiological states. More recently, though, the
techniques of molecular biology, transgenic and null mutant
animal production, computational biology, and pharmaco-
genomics have enabled practitioners to discern the role and
importance of individual genes and proteins in particular
physiological states.

[0008] Knowledge of the sequences and other properties
of genes (particularly including the portions of genes encod-
ing proteins) and the proteins encoded thereby enables the
practitioner to design and screen agents which will affect,
prospectively or retrospectively, the physiological state of an
animal tissue in a favorable way. Such knowledge also
enables the practitioner, by detecting the levels of gene
expression and protein production, to diagnose the current
physiological state of a tissue or animal and to predict such
physiological states in the future. This knowledge further-
more enables the practitioner to identify and design mol-
ecules that bind with the polynucleotides and proteins, in
vitro, in vivo, or both.

[0009] The invention relates, in part, to novel chemokines,
growth factors, and modulators of cell proliferation and
death (apoptosis), which are essential for at least such
physiological processes as embryogenesis, homeostasis,
modulation (e.g., initiation and suppression) of the immune
response (e.g., the inflammatory response), and modulation
of cellular proliferation and differentiation.
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[0010] Six different types of white blood cells (leukocytes)
are typically found in the blood: neutrophils, eosinophils,
basophils, monocytes, lymphocytes, and plasma cells. Neu-
trophils and monocytes are primarily responsible for attack-
ing and destroying invading bacteria, viruses, and other
harmful agents. Neutrophils circulate within the blood-
stream as mature, functional cells. Monocytes, however,
circulate as immature cells that have a limited ability to fight
infectious agents. It is only when monocytes are stimulated
by chemotactic agents to move through the capillary wall
into surrounding tissue that they become fully active. Once
monocytes enter the tissues, they begin to swell and their
cytoplasm fills with many lysosomes and mitochondria. At
this point, monocytes are referred to as macrophages, which
are extremely effective phagocytes. Each macrophage can
engulf as many as 100 bacterial cells, as well as large
particles, including whole red blood cells, malarial parasites,
and necrotic tissue.

[0011] Chemokines (so named for their action as chemo-
tactic cytokines) are proteins that are involved in the acti-
vation of leukocytes and thus, are thought to mediate the
inflammatory response (Baggiolini et al, Immunology
Today 15:127, 1994; Oppenheim et al., Ann. Rev. Immunol.
9:617, 1991).

[0012] Chemokines have been divided into three families
on the basis of the chromosomal location of the genes that
encode them and the motif formed by four conserved
cysteine residues in the mature proteins. Chemokines in
which one amino acid separates the first two cysteines are
within the “C—X—C” family (and are also referred to as a
chemokines). These chemokines are thought to be involved
in the chemotaxis of neutrophils, to induce changes in cell
shape, and to cause transient increases in intracellular cal-
cium, granule exocytosis, and respiratory burst. Members of
this family include interleukin-8 (IL-8), neutrophil activat-
ing protein-2 (NAP-2) and granulocyte chemotactic protein
(GCP). All known C—X—C chemokines have been mapped
to human chromosome 4 and mouse chromosome 5.

[0013] Chemokines in which the first two cysteine resi-
dues are adjacent to one another are members of the “C—C”
family (also known as f§ chemokines) and are chemotactic
for monocytes, but not neutrophils. Recently, it has been
shown that these proteins are capable of activating basophils
and eosinophils. Chemokines belonging to the C—C family
include monocyte chemotactic proteins 1, 2, and 3 (MCP-1,
MCP-2, and MCP-3; Van Damme et al., J. Exp. Med.
176:59, 1992: Yoshimura et al. J. Exp. Med. 169:1449,
1989), RANTES, and macrophage inflammatory proteins,
including o and f (MIP-1aw and MIP-1p), MIP-3, MIP-4,
and MIP-1y (WO 95/17092). All known C—C chemokines
have been mapped to human chromosome 17 and mouse
chromosome 11.

[0014] The third chemokine family currently has only one
member: the T cell-specific chemoattractant, lymphotactin,
which is chemotactic to lymphocytes (Kelner et al., Science
266: 1395, 1994). Unlike the chemokines of the C—C and
C—X—C families in which two disulfide bonds stabilize the
protein, lymphotactin forms only one disulfide bond. Lym-
photactin was mapped to human and mouse chromosome 1.

[0015] A variety of cell types are involved in the various
states of inflammation. For example, acute infiltrates found
after bacterial infection are mainly neutrophilic, while
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mononuclear cells predominate after infection by an intra-
cellular pathogen. Basophils and eosinophils dominate in
both immediate-type allergic response and autoimmune dis-
eases. Increased understanding of the regulation of these
various cell types by chemokines will facilitate the devel-
opment of more effective therapies for disorders related to
inflammation.

[0016] In multicellular organisms, homeostasis is main-
tained by balancing the rate of cell proliferation against the
rate of cell death. This balance is important in pathophysi-
ologic contexts (for example, in the elimination of virally-
infected and radiation-damaged cells). Cell proliferation is
influenced by numerous growth factors and the expression
of proto-oncogenes, which typically encourage progression
through the cell cycle. In contrast, numerous events, includ-
ing the expression of tumor suppressor genes, can lead to an
arrest of cellular proliferation.

[0017] In differentiated cells, a particular form of cell
death called apoptosis (or programmed cell death (PCD)) is
carried out when an internal suicide program is activated.
This program can be initiated by a variety of external signals
as well as signals that are generated within the cell in
response to, for example, genetic damage. Thus, apoptosis
of a cell or a group of cells is presumably beneficial to the
organism as a whole. For many years, the magnitude of
apoptotic cell death was not appreciated because the dying
cells are quickly eliminated by phagocytes, without an
inflammatory response.

[0018] The mechanisms that mediate apoptosis have been
intensively studied. These mechanisms involve the activa-
tion of endogenous proteases, loss of mitochondrial func-
tion, and structural changes such as disruption of the cytosk-
eleton, cell shrinkage, membrane blebbing, and nuclear
condensation, which occurs as the cell’s DNA is degraded.
Initially, large fragments of DNA (of about 50 kb) are
produced, and subsequent cleavage between the nucleo-
somes produces smaller fragments that appear as a “ladder”
following electrophoresis through an agarose gel.

[0019] The various signals that trigger apoptosis are
thought to bring about these events by converging on a
common cell death pathway that is regulated by the expres-
sion of genes that are highly conserved from worms, such as
C. elegans, to humans. In fact, invertebrate model systems
have been invaluable tools in identifying and characterizing
the genes that control apoptosis. Through the study of
invertebrates and more evolved animals, numerous genes
that are associated with cell death have been identified, but
the way in which their products interact to execute the
apoptotic program is poorly understood.

[0020] Currently, four cell surface receptors are known to
initiate an apoptotic signal: tumor necrosis factor receptor 1
(TNFR-1, also known as p55-R); the Fas receptor (which is
also called CD95 or APO-1) (Boldin et al., Cell 85:803,
1996; Muzio et al., Cell 85:817, 1996); Death Receptor 3
(DR-3 (Chinnaiyan et al., Science 274:990-992, 1996)),
which is also known as WSL-1 (Kitson et al., Nature
384:372-375, 1996) or APO-3 (Marsters et al., Current Biol.
6:1669-1676, 1996); and Death Receptor 4 (DR-4; Pan et al.,
Science 276:111-113, 1997), which binds the APO2/TRAIL
ligand.

[0021] The Fas/APO-1 receptor and TNFR-1 are classified
as members of the TNF/nerve growth factor receptor family
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and both share an intracellular region of homology desig-
nated the “death domain” (Boldin et al., supra; Muzio et al.,
supra). The TNF/nerve growth factor receptor family is
extremely large, and contains molecules that differ in their
binding specificities; not all of the molecules in this family
bind TNF. Furthermore, the regions that are homologous
from one family member to another vary. Two family
members may have homologous sequence in the
ectodomain, but not in the death domain, or vice-versa.

[0022] The death domain of the Fas/APO-1 receptor inter-
acts with FADD (Fas-associating protein with death domain,
also Inown as MORT1) and RIP (receptor interacting pro-
tein), forming a complex that, when joined by Caspase-8,
constitutes the Fas/APO-1 death-inducing signalling com-
plex (Boldin et al., supra; Muzio et al., supra). The interac-
tion between Fas/APO-1 and FADD is mediated by their
respective C-terminal death domains (Chinnaiyan et al., Cell
81:505-512, 1995).

[0023] Asecond complex that is thought to be involved in
cell death forms in association with the intracellular portion
of TNFR-1, and includes Caspase-8. TRADD (TNFR-1-
associated death domain protein), and FADD/MORT1 (Bol-
din et al.,supra; Muzio et al.. supra).

[0024] Just as not all members of the TNF receptor family
bind TNF (see above), not all members contain a death
domain. For example, a receptor termed TNFR-2 is a 75 kDa
receptor for the TNF ligand that is not believed to contain a
death domain. Thus, this receptor may activate an alternative
intracellular signalling pathway that may or may not lead to
apoptosis (WO 96/34095; Smith et al., Cell 76:959-962,
1994).

[0025] The factors that are known to bind TNFR-1 include
TNF-a and TNF-f (also known as lymphotoxin-ct), which
are related members of a broad family of polypeptide
mediators, collectively known as cytokines, that includes the
interferons, interleukins, and growth factors (Beutler and
Cerami, Ann. Rev. Immunol., 7:625-655, 1989). A subset of
these polypeptides are classified as TNF-related cytokines
and, in addition to TNF-a. and TNF-f, include LT-p and
ligands for the Fas and 4-1BB receptors.

[0026] TNF-c and TNF-§ were first recognized for their
anti-tumor activities, but are now known as pleiotropic
cytokines that play a role in many biological processes. For
example, TNF-a is believed to mediate immunostimulation,
autoimmune disease, graft rejection, anti-viral responses,
septic shock, cerebral malaria, cytotoxicity, protective
responses to ionizing radiation, and growth regulation.
TNF-f , which is produced by activated lymphocytes,
exhibits similar but not identical biological activities. TNF-}
elicits tumor necrosis, mediates anti-viral responses, acti-
vates polymorphonuclear leukocytes, and induces the
expression of MHC class I antigens and adhesion molecules
on endothelial cells.

[0027] The size and differentiated characteristics of cellu-
lar compartments are controlled in part by the availability of
extracellular growth factors. These growth factors can influ-
ence cellular replication, cell survival, as well as the func-
tion of differentiated end cells. The ability to control the
expansion of specific cell types in vivo has demonstrated
clinical utility, the best examples being the stimulation of red
and white blood cell production by erythropoietin and
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granulocyte colony stimulating factor, respectively. The
utility of growth factors for the treatment of other human
disorders (e.g., neurodegeneration) is currently being exam-
ined, and it is hoped that in certain instances providing
exogenous growth stimuli may arrest or reverse the course
of degenerative disorders, or provide for more rapid resto-
ration of function in cases of acute tissue damage (e.g.
wound healing).

[0028] Secreted growth factors also play an important role
in early development. Although the details of this process
are incompletely understood and vary considerably from
species to species, genetic analysis in model organisms has
demonstrated an important role for growth factors in the
differentiation of the early embryo. One such molecule is the
product of the twisted gastrulation gene (TSG), mutations in
which lead to defects in embryogenesis. TSG messenger
RNA (mRNA) is present in the early embryo and is impor-
tant for specification of cell fates along the dorsal midline.
TSG has been molecularly characterized, and is a cysteine-
rich secreted protein that shows homology to connective
tissue growth factor (CTGF). CTGF is itself a mitogen for
fibroblasts and shares antigenic determinants with platelet
derived growth factor (PDGF).

SUMMARY OF THE INVENTION

[0029] The invention relates to the discovery and charac-
terization of thymotaxin (Tango-45), Tango-63d, Tango-67e,
Tango-67, and huchordin (Tango-66).

[0030] Thymotaxin is a new member of the C—C family
of chemokines. The thymotaxin gene encodes a 93 amino
acid polypeptide that is 43% homologous to viral MIP-1ct.
The amino terminal portion of thymotaxin includes a puta-
tive signal sequence, indicating that thymotaxin is a secreted
protein. Northern blot analysis of thymotaxin mRNA present
in heart and skeletal muscle revealed a more abundant 2.4 kb
message and a less abundant 3.5 kb message. The 3.5 kb
message is much more abundant in tissues within the
immune system including the thymus, spleen, and small
intestine.

[0031] Tango-63 includes two novel polypeptides with
similarity to members of the TNF receptor superfamily. The
first Tango-63d, is a 440 amino acid polypeptide, and the
second, Tango-63e, is a 411 amino acid polypeptide that is
identical to Tango-63d, with the exception of a deletion of
amino acids 183-211.

[0032] Tango-67 is a new soluble growth factor. A form of
Tango-67 described herein is a 223 amino acid, cysteine rich
polypeptide. Northern blot analysis of Tango-67 mRNA
reveals that it is present at varying levels in a wide variety
of tissues.

[0033] Huchordin (human chordin) is a new human gene
that encodes polypeptides similar to chordin, a known
protein which is involved in the induction of twinned axes,
can completely rescue axial development in ventralized
embryos, is a potent dorsalizing factor, and plays a crucial
role in regulating cell-cell interactions in the organizing
centers of head, trunk, and tail development (Sasai et al.,
Cell 79 (5): 779-790, 1994). The chordin gene encodes a
protein of 941 amino acids with a signal sequence and four
Cys-rich domains (Sasai et al.).

[0034] Northern blot analysis of huchordin mRNA reveals
that the huchordin gene is expressed as an approximately 7.5
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kb transcript in adult and fetal liver and as an approximately
4.4 kb transcript in adult brain, heart, and pancreas. An
additional approximately 2.7 kb transcript is observed in
fetal liver. A ¢cDNA corresponding to huchordin has been
cloned (SEQ ID NO:9). Nucleotides 1 to 2601 (SEQ ID
NO:24) of this cDNA encode an 867 amino acid protein
(SEQ ID NO:10) that has homology to Xenopus chordin
(Sasai et al., Cell 79 (5): 779-790, 1994).

[0035] The invention features an isolated nucleic acid
molecule that encodes the secreted form of human thymo-
taxin, or a polypeptide having sequence that is at least 85%
identical to the sequence of SEQ ID NO:2: the isolated
nucleic acid molecule includes a nucleotide sequence encod-
ing the amino acid sequence of SEQ ID NO:2; the nucleotide
sequence of between nucleotide 1 and 282, inclusive, of
SEQ ID NO:1; and the nucleotide sequence of the thymo-
taxin encoding cDNA contained in the clone having ATCC
accession number 98313.

[0036] In other embodiments, the isolated nucleic acid
molecule encoding thymotaxin hybridizes to a nucleic acid
molecule having the sequence of nucleotides 1 to 282,
inclusive, of SEQ ID NO:1 or its complement; and hybrid-
izes to a nucleic acid molecule having the sequence of the
thymotaxin encoding cDNA contained in the clone having
ATCC accession number 98313. In other embodiments, the
hybridization occurs under stringent conditions.

[0037] In another embodiment, the invention features a
substantially pure polypeptide of the invention (e.g., a
thymotaxin polypeptide that is soluble under physiological
conditions, a thymotaxin polypeptide which includes a sig-
nal sequence, a thymotaxin polypeptide that inhibits prolif-
eration of a myeloid or lymphoid progenitor cell, a thymo-
taxin polypeptide that includes an amino acid sequence that
is at least 85% identical to the amino acid sequence of
residues 25 to 94 of SEQ ID NO:2, a thymotaxin polypep-
tide that includes an amino acid sequence that is at least 86%
identical to the amino acid sequence of residues 30 to 94 of
SEQ ID NO:2, a thymotaxin polypeptide that includes an
amino acid sequence that is at least, 85% identical to the
amino acid sequence of SEQ ID NO:2, and a thymotaxin
polypeptide that includes an amino acid sequence that is
identical to the amino acid sequence of SEQ ID NO:2).

[0038] The invention also features an isolated nucleic acid
molecule comprising a nucleotide sequence encoding a
polypeptide that is at least 85% identical to SEQ ID NO:4;
and an isolated nucleic acid molecule comprising a nucle-
otide sequence encoding a polypeptide that is at least 85%
identical to SEQ ID NO:6.

[0039] In other aspect, the invention features: an isolated
nucleic acid molecule that includes the nucleotide sequence
of SEQ ID NO:3, and that encodes the amino acid sequence
of SEQ ID NO:4; an isolated nucleic acid molecule that
includes the nucleotide sequence of SEQ ID NO:5, and that
encodes the amino acid sequence of SEQ ID NO:6; an
isolated nucleic acid molecule that includes the molecule
deposited with the American Type Culture Collection and
assigned accession number 98368; and an isolated nucleic
acid molecule that includes the molecule deposited with the
American Type Culture Collection and assigned accession
number 98367.

[0040] The invention features an isolated nucleic acid
molecule that hybridizes under stringent conditions to a
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nucleic acid molecule having the nucleotide sequence of
SEQ ID NO:3, the isolated nucleic acid molecule encoding
Tango-63d; an isolated nucleic acid molecule that hybridizes
under stringent conditions to a nucleic acid molecule having
the nucleotide sequence of SEQ ID NO:5, the isolated
nucleic acid molecule encoding Tango-63e; an isolated
nucleic acid molecule that includes a nucleotide sequence
that is at least 90% identical to the nucleotide sequence of
SEQ ID NO:3, the isolated nucleic acid molecule encoding
Tango-63d; and an isolated nucleic acid molecule that
includes a nucleotide sequence which is at least 90% iden-
tical to the nucleotide sequence of SEQ ID NO:5. the
isolated nucleic acid molecule encoding Tango-63e.

[0041] Also considered within the scope of the invention
is a nucleic acid molecule that: hybridizes under stringent
conditions to cDNA sequence contained within ATCC
Accession No. 98367; hybridizes under stringent conditions
to cDNA sequence contained within ATCC Accession No.
08368; is 85% identical to SEQ ID NO:3 (FIG. 3); is 85%
identical to SEQ ID NO:5 (FIG. 4); is 95% identical to SEQ
ID NO:3: is 95% identical to SEQ ID NO:5; is 85% identical
to cDNA sequence contained within ATCC Accession No.
98367, is 85% identical to cDNA sequence contained within
ATCC Accession No. 98368; is 95% identical to cDNA
sequence contained within ATCC Accession No. 98367; is
95% identical to cDNA sequence contained within ATCC
Accession No. 98368; hybridizes under stringent conditions
to nucleotides 128 to 1447 of SEQ ID NO:3 (FIG. 3); or
hybridizes under stringent conditions to nucleotides 128 to
1360 of SEQ ID NO:5 (FIG. 4). Polypeptides encoded by
these nucleic acids are also considered within the scope of
the invention.

[0042] The invention also features an isolated nucleic acid
molecule encoding a Tango-67 polypeptide. For example,
the isolated nucleic acid molecule encodes the secreted form
of human Tango-67, or a polypeptide having sequence that
is at least 85% identical to the sequence of SEQ ID NO:8.
In other embodiments, the isolated nucleic acid molecule
includes a nucleotide sequence encoding the amino acid
sequence of SEQ ID NO:8; and includes the nucleotide
sequence of between nucleotide 182 and 850, inclusive, of
SEQ ID NO:7.

[0043] In other embodiments, the isolated nucleic acid
molecule encoding Tango-67 hybridizes to a nucleic acid
molecule having the sequence of nucleotides 182 to 850,
inclusive, of SEQ ID NO:7 or its complement. In other
embodiments, the hybridization occurs under stringent con-
ditions.

[0044] Preferred hybridizing nucleic acid molecules have
an activity possessed by Tango-67, e.g., the ability to
increase proliferation and/or differentiation of cells.

[0045] In another embodiment, the invention features a
substantially pure Tango-67 polypeptide (e.g., a Tango-67
polypeptide that is soluble under physiological conditions, a
Tango-67 polypeptide which includes a signal sequence, a
Tango-67 polypeptide that stimulated proliferation and/or
differentiation of a cell, a Tango-67 polypeptide that
includes an amino acid sequence that is at least 85%
identical to the amino acid sequence of SEQ ID NO:§, a
Tango-67 polypeptide that includes an amino acid sequence
that is at least 90% identical to the amino acid sequence of
of SEQ ID NO:8, a Tango-67 polypeptide that includes an
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amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO:8, and a Tango-67
polypeptide that includes an amino acid sequence that is
identical to the amino acid sequence of SEQ ID NO:8.

[0046] The invention also features nucleic acid molecules
that hybridize, preferably under stringent conditions, to a
nucleic acid molecule encoding a huchordin polypeptide
(e.g., a nucleic acid molecule having the sequence shown in
SEQ ID NO:9, a nucleic acid molecule (SEQ ID NO:24)
having the sequence of the huchordin encoding portion of
the sequence of SEQ ID NO:9), or a nucleic acid molecule
having the sequence of the protein coding portion of ATCC
deposit No. 98481. Preferably the hybridizing nucleic acid
molecule consists of 400, more preferably 200 nucleotides.
Preferred hybridizing nucleic acid molecules have a biologi-
cal activity possessed by huchordin.

[0047] A cDNA corresponding to huchordin has been
cloned (SEQ ID NO:9). Nucleotides 1 to 2601 (SEQ ID
NO:3D) of this cDNA encode an 867 amino acid protein
(SEQ ID NO:10) that has homology to Xenopus chordin
(Sasai et al., Cell 79:779. 1994).

[0048] The invention also features substantially pure or
isolated huchordin polypeptides, including those that corre-
spond to various functional domains of huchordin, or frag-
ments thereof. The polypeptides of the invention encompass
amino acid sequences that are substantially identical to the
amino acid sequence shown in FIG. 6 (SEQ ID NO: 10).

[0049] The invention also features a host cell that includes
an isolated nucleic acid molecule encoding a polypeptide of
the invention, a nucleic acid vector (e.g., an expression
vector, a vector which includes a regulatory element, a
vector which includes a regulatory element selected from the
group consisting of the cytomegalovirus hCMV immediate
early gene, the early promoter of SV40 adenovirus, the late
promoter of SV40 adenovirus, the lac system. the trp system,
the TAC system, the TRC system, the major operator and
promoter regions of phage %, the control regions of fd coat
protein, the promoter for 3-phosphoglycerate kinase, the
promoters of acid phosphatase, and the promoters of the
yeast a-mating factors, vector which includes a regulatory
element which directs tissue-specific expression, a vector
which includes a reporter gene, a vector which includes a
reporter gene selected from the group selected from the
group consisting of p-lactamase, chloramphenicol acetyl-
transferase (CAT), adenosine deaminase (ADA), aminogly-
coside phosphotransferase (neo’, G418%), dihydrofolate
reductase  (DHFR), hygromycin-B-phosphotransferase
(HPH), thymidine kinase (TK), lacZ (encoding p-galactosi-
dase), and xanthine guanine phosphoribosyltransferase
(XGPRT), a vector that is a plasmid, a vector that is a virus,
a vector that is a retrovirus.

[0050] In other embodiments, the invention features a
substantially pure polypeptide that includes a first portion
and a second portion, the first portion including a polypep-
tide of the invention and the second portion including a
detectable marker.

[0051] The invention also features an antibody that selec-
tively binds to a polypeptide of the invention (e.g., a
monoclonal antibody).

[0052] The invention also features a pharmaceutical com-
position that includes a polypeptide of the invention.
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[0053] Also included in the invention are: a method for
detecting a polypeptide of the invention in a sample, the
method including:

[0054] (a) obtaining a biological sample;

[0055] (b) contacting the biological sample with an anti-
body that specifically binds a polypeptide of the invention
under conditions that allow the formation of polypeptide-
of-the-invention-antibody complexes; and

[0056] (c) detecting the complexes, if any, as an indication
of the presence of a polypeptide of the invention in the
sample.

[0057] In another aspect, the invention features a method
of identifying a compound that modulates the expression of
a nucleic acid or polypeptide of the invention, the method
including comparing the level of expression of a nucleic acid
or polypeptide of the invention in a cell in the presence and
absence of a selected compound, wherein a difference in the
level of expression in the presence and absence of the
selected compound indicates that the selected compound
modulates the expression of a nucleic acid or polypeptide of
the invention.

[0058] In another aspect, the invention features a method
of identifying a compound that modulates the activity of a
nucleic acid or polypeptide of the invention, the method
including comparing the level of activity of a nucleic acid or
polypeptide of the invention in a cell in the presence and
absence of a selected compound, wherein a difference in the
level of activity in the presence and absence of the selected
compound indicates that the selected compound modulates
the activity of a nucleic acid or polypeptide of the invention.

[0059] The function of a nucleic acid or polypeptide of the
invention can be altered either by altering the expression of
the nucleic acid or polypeptide of the invention (i.e.. altering
the amount of nucleic acid or polypeptide of the invention
present in a given cell) or by altering the activity of the
nucleic acid or polypeptide of the invention.

[0060] Polypeptides that exhibit at least 70%, preferably at
least 80%, more preferably at least 90%, and most prefer-
ably at least 95% of the activity of the polypeptides of the
invention described herein are considered within the scope
of the invention.

[0061] In another aspect, the invention features a method
for treating a patient suffering from a disorder associated
with excessive expression or activity of a nucleic acid or
polypeptide of the invention, the method including admin-
istering to the patient a compound that inhibits expression or
activity of a nucleic acid or polypeptide of the invention.

[0062] The invention also features a method for treating a
patient suffering from a disorder associated with insufficient
expression or activity of a nucleic acid or polypeptide of the
invention, the method including administering to the patient
a compound which increases expression or activity of a
nucleic acid or polypeptide of the invention.

[0063] The invention also features a method for diagnos-
ing a disorder associated with aberrant expression of a
nucleic acid or polypeptide of the invention, the method
including obtaining a biological sample from a patient and
measuring expression of a nucleic acid or polypeptide of the
invention in the biological sample, wherein increased or
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decreased expression of a nucleic acid or polypeptide of the
invention in the biological sample compared to a control
indicates that the patient suffers from a disorder associated
with aberrant expression of a nucleic acid or polypeptide of
the invention.

[0064] In another aspect the invention features a method
for diagnosing a disorder associated with aberrant activity of
a nucleic acid or polypeptide of the invention, the method
including obtaining a biological sample from a patient and
measuring activity of a nucleic acid or polypeptide of the
invention in the biological sample, wherein increased or
decreased activity of a nucleic acid or polypeptide of the
invention in the biological sample compared to a control
indicates that the patient suffers from a disorder associated
with aberrant activity of a nucleic acid or polypeptide of the
invention.

[0065] The invention encompasses isolated nucleic acid
molecules encoding a polypeptide of the invention or a
fragment thereof, vectors containing these nucleic acid mol-
ecules, cells harboring recombined DNA encoding a
polypeptide of the invention, fusion proteins which include
a polypeptide of the invention, transgenic animals which
express a nucleic acid or polypeptide of the invention, and
recombinant knock-out animals which fail to express a
nucleic acid or polypeptide of the invention. Especially
preferred are nucleic acid molecules encoding the polypep-
tides of SEQ ID NO:2. SEQ ID NO:4, SEQ ID NO:6, SEQ
ID NO:§, or SEQ ID NO:10.

[0066] The invention encompasses nucleic acids that have
a sequence that is substantially identical to a nucleic acid
sequence of the invention. The term “substantially identical”
is hereby defined as a polypeptide or nucleic acid having a
sequence that has at least 85%, preferably 90%, and more
preferably 95%, 98%, 99% or more identity to the sequence
of a reference nucleic acid sequence, e.g. the nucleic acid
sequence of SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5,
SEQ ID NO:7, or SEQ ID NO:9.

[0067] The nucleic acid molecules of the invention can be
inserted into transcription and/or translation vectors, as
described below, which will facilitate expression of the
insert. The nucleic acid molecules and the polypeptides they
encode can be used directly as diagnostic or therapeutic
agents, or (in the case of a polypeptide) can be used to
gencrate antibodies that, in turn, are therapeutically useful.
Accordingly, expression vectors containing the nucleic acid
molecules of the invention, cells transfected with these
vectors, the polypeptides expressed, and antibodies gener-
ated, against either the entire polypeptide or an antigenic
fragment thereof, are among the preferred embodiments.

[0068] When the polypeptides of the invention are admin-
istered to a patient, they may be given in a membrane-bound
or a soluble, circulating form. Typically, the soluble form of
the polypeptide will lack the transmembrane domain.
Soluble polypeptides may include any number of leader
sequences at the 5' end; the purpose of these leader
sequences being, primarily, to allow expression in a eukary-
otic system (see, for example. U.S. Pat. No. 5.082.783).

[0069] The invention also encompasses nucleic acid mol-
ecules that hybridize, preferably under stringent conditions,
to a nucleic acid molecule encoding a polypeptide of the
invention (e.g., a nucleic acid molecule having the sequence
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of SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID
NO:7, or SEQ ID NO:9). In addition, the invention encom-
passes nucleic acid molecules that hybridize, preferably
under stringent conditions, to nucleic acid molecules having
the sequences of nucleic acids of the invention encoding
¢cDNA contained in the clones having ATCC Accession
Numbers 98313, 98368, 98367, or 98481. Preferably the
hybridizing nucleic acid molecule consists of 400, more
preferably 200 nucleotides.

[0070] Preferred hybridizing nucleic acid molecules have
an activity possessed by a nucleic acid or polypeptide of the
invention, e.g., the ability to inhibit myeloid or lymphoid
cell proliferation.

[0071] The invention also features substantially pure or
isolated polypeptides of the invention, including those that
correspond to various functional domains of polypeptides of
the invention, or fragments thereof. The polypeptides of the
invention encompass amino acid sequences that are substan-
tially identical to the amino acid sequences of SEQ ID NO:2,
SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, or SEQ ID
NO:10.

[0072] The polypeptides of the invention can also be
chemically synthesized, or they can be purified from tissues
in which they are naturally expressed, according to standard
biochemical methods of purification. The polypeptide can be
a naturally occurring, synthetic, or a recombinant molecule
consisting of a hybrid with one portion, for example, being
encoded by all or part of a Tango-63 gene, and a second
portion being encoded by all or part of a second gene. For
example, the polypeptide can be fused to a hexa-histidine tag
to facilitate purification of bacterially expressed protein, or
to a hemagglutinin (HA) tag to facilitate purification of
protein expressed in eukaryotic cells. The HA tag corre-
sponds to an epitope derived from the influenza hemagglu-
tinin protein (Wilson et al., Cell 37:767, 1984). The polypep-
tides of the invention can also be fused to another compound
(such as polyethylene glycol) that will increase the half-life
of the polypeptide within the circulation. Similarly, the
receptor polypeptide can be fused to a heterologous
polypeptide such as the Fc region of an IgG molecule, or a
leader or secretory sequence.

[0073] In another aspect, the invention features a chimeric
polypeptide that contains a polypeptide encoded by one or
more of the nucleic acid molecules described above and a
heterologous polypeptide (ie. a polypeptide that has a
sequence other than those described above as polypeptides
of the invention).

[0074] Also included in the invention are “functional
polypeptides”, which possess one or more of the biological
functions or activities of polypeptides of the invention.
These functions or activities are described in detail below
and concern, for example, inhibition of myeloid or lymphoid
cell proliferation and/or the ability to bind some or all of the
proteins which normally bind to thymotaxin, or induction of
apoptosis by, for example, binding some or all of the
proteins which normally bind to Tango-63d or Tango-63e. A
functional polypeptide is also considered within the scope of
the invention if it serves as an antigen for production of
antibodies that specifically bind to a polypeptide of the
invention. In many cases, functional polypeptides retain one
or more domains present in the naturally occurring form of
the polypeptide.
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[0075] The functional polypeptides may contain a primary
amino acid sequence that has been modified from those
disclosed herein. Preferably these modifications consist of
conservative amino acid substitutions, as described herein.

[0076] In particular, the invention described herein
encompasses polypeptides corresponding to functional
domains of polypeptides of the invention (e.g., the death
domain), mutated, truncated, or deleted polypeptides that
retain at least one of the functional activities of polypeptides
of the invention (for example, a polypeptide in which one or
more amino acid residues have been substituted, deleted
from, or added to the death domain without destroying the
ability of the mutant Tango-63d or Tango-63e polypeptides
to induce apoptosis, and fusion proteins).

[0077] The nucleic acid molecules of the invention can be
inserted into a vector, as described below, which will facili-
tate expression of the insert. The nucleic acid molecules and
the polypeptides they encode can be used directly as diag-
nostic or therapeutic agents, or can be used (directly in the
case of the polypeptide or indirectly in the case of a nucleic
acid molecule) to generate antibodies that, in turn, are
clinically useful as a therapeutic or diagnostic agent.
Accordingly, vectors containing the nucleic acid of the
invention, cells transfected with these vectors, the polypep-
tides expressed, and antibodies generated, against either the
entire polypeptide or an antigenic fragment thereof, are
among the preferred embodiments.

[0078] The invention also features antibodies, e.g., mono-
clonal, polyclonal, and engineered antibodies, which spe-
cifically bind polypeptides of the invention. By “specifically
binds” is meant an antibody that recognizes and binds to a
particular antigen, e.g., a polypeptide of the invention, but
which does not substantially recognize or bind to other
molecules in a sample, e.g., a biological sample, which
includes a polypeptide of the invention.

[0079] The invention also features antagonists and ago-
nists of polypeptides of the invention that can inhibit or
enhance one or more of the functions or activities of
polypeptides of the invention, respectively. Suitable antago-
nists can include small molecules (i.c., molecules with a
molecular weight below about 500), large molecules (i.e.,
molecules with a molecular weight above about 500), anti-
bodies that bind and “neutralize” polypeptides of the inven-
tion (as described below), polypeptides which compete with
a native form of a polypeptide of the invention for binding
to a protein, e.g., the receptor of a polypeptide of the
invention, and nucleic acid molecules that interfere with
transcription of nucleic acids of the invention (for example,
antisense nucleic acid molecules and ribozymes). Agonists
of polypeptides of the invention also include small and large
molecules, and antibodies other than “neutralizing” antibod-
ies.

[0080] The invention also features molecules that can
increase or decrease the expression of a nucleic acid or
polypeptide of the invention (e.g., by influencing transcrip-
tion or translation). Small molecules (i.e., molecules with a
molecular weight below about 500), large molecules (i.e.,
molecules with a molecular weight above about 500), and
nucleic acid molecules that can be used to inhibit the
expression of a nucleic acid or polypeptide of the invention
(for example, antisense and ribozyme molecules) or to
enhance their expression (for example, expression con-
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structs that place nucleic acid sequences encoding a nucleic
acid or polypeptide of the invention under the control of a
strong promoter system), and transgenic animals that
express a transgene of the invention.

[0081] In addition, the invention features substantially
pure polypeptides that functionally interact with polypep-
tides of the invention, e.g.. a receptor of a polypeptide of the
invention, and the nucleic acid molecules that encode them.

[0082] The polypeptides of the present invention can be
employed to identifying putative ligands to which the
polypeptides bind. These ligands can be identified, for
example, by transfecting a cell population with an appro-
priate vector from which the polypeptide is expressed, and
exposing that cell to various putative ligands. The ligands
tested could include, for example, those that are known to
interact with members of the TNF receptor superfamily, as
well as additional small molecules, cell supernatants,
extracts, or other natural products. The polypeptide can also
be used to screen an expression library according to standard
techniques. This is not to say that the polypeptides of the
invention must interact with another molecule in order to
exhibit biological activity; the polypeptides may function in
a ligand-independent manner.

[0083] In the event a ligand is identified, one could then
determine whether that ligand acts as a full or partial agonist
or antagonist of the polypeptide of the invention using no
more than routine pharmacological assays.

[0084] The members of a pair of molecules (for example,
an antibody-antigen pair or a receptor-ligand pair) are said
to “specifically bind” to each other if they bind to each other
with greater affinity than to other molecules, even those that
are structurally or functionally related to a member of the
specific binding pair.

[0085] The invention encompasses methods for treating
disorders associated with aberrant expression or activity of
a nucleic acid or polypeptide of the invention. Thus, the
invention includes methods for treating disorders associated
with excessive expression or activity of a nucleic acid or
polypeptide of the invention. Such methods entail adminis-
tering a compound that decreases the expression or activity
of a nucleic acid or polypeptide of the invention. The
invention also includes methods for treating disorders asso-
ciated with insufficient expression of a nucleic acid or
polypeptide of the invention. These methods entail admin-
istering a compound that increases the expression or activity
of a nucleic acid or polypeptide of the invention.

[0086] The invention also features methods for detecting a
polypeptide of the invention. Such methods include: obtain-
ing a biological sample; contacting the sample with an
antibody that specifically binds a polypeptide of the inven-
tion under conditions which permit specific binding; and
detecting any antibody-polypeptide-of-the-invention com-
plexes formed.

[0087] In addition, the present invention encompasses
methods and compositions for the diagnostic evaluation,
typing, and prognosis of disorders associated with inappro-
priate expression or activity of a nucleic acid or polypeptide
of the invention. For example, the nucleic acid molecules of
the invention can be used as diagnostic hybridization probes
to detect, for example, inappropriate expression of a nucleic
acid or polypeptide of the invention or mutations in a gene
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of the invention. Such methods may be used to classify cells
by the level of expression of a nucleic acid or polypeptide of
the invention.

[0088] Alternatively, the nucleic acid molecules can be
used as primers for diagnostic PCR analysis for the identi-
fication of gene mutations, allelic variations and regulatory
defects in a gene of the invention. The present invention
further provides for diagnostic kits for the practice of such
methods.

[0089] The invention features methods of identifying
compounds that modulate the expression or activity of a
nucleic acid or polypeptide of the invention by assessing the
expression or activity of a nucleic acid or polypeptide of the
invention in the presence and absence of a selected com-
pound. A difference in the level of expression or activity of
anucleic acid or polypeptide of the invention in the presence
and absence of the selected compound indicates that the
selected compound is capable of modulating expression or
activity of a nucleic acid or polypeptide of the invention.
Expression can be assessed ecither at the level of gene
expression (e.g., by measuring mRNA) or protein expres-
sion by techniques that are well known to skilled artisans.
The activity of a nucleic acid or polypeptide of the invention
can be assessed functionally, e.g., by assaying the ability of
the compound to inhibit proliferation of myeloid cells.

[0090] The preferred methods and materials are described
below in examples that are meant to illustrate, not limit, the
invention. Skilled artisans will recognize methods and mate-
rials that are similar or equivalent to those described herein,
and that can be used in the practice or testing of the present
invention.

[0091] Unless otherwise defined, all technical and scien-
tific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this
invention belongs. Although methods and materials similar
or equivalent to those described herein can be used in the
practice or testing of the present invention, the preferred
methods and materials are described herein. All publica-
tions, patent applications patents, and other references men-
tioned herein are incorporated by reference in their entirety.
In the case of conflict, the present specification, including
definitions, will control. In addition, the materials, methods,
and examples are illustrative only and are not intended to be
limiting.

[0092] Other features and advantages of the invention will
be apparent from the detailed description, and from the
claims.

[0093] The details of one or more embodiments of the
invention are set forth in the accompanying drawings and
the description below. Other features, objects and advan-
tages of the invention will be apparent from the description
and drawings, and from the claims.

DESCRIPTION OF DRAWINGS

[0094] FIG. 1 is a depiction of the full-length and 3'
non-translated nucleotide sequence of thymotaxin and (SEQ
ID NO:1).

[0095] FIG. 2 is a depiction of the amino acid sequence
(SEQ ID NO:2) of full-length thymotaxin.
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[0096] FIG. 3 is a representation of the nucleic acid
sequence of Tango-63d (SEQ ID NO:3; open reading frame
from nucleotide 128-1447) and the amino acid sequence of
the polypeptide it encodes (SEQ ID NO:4).

[0097] FIG. 4 is a representation of the nucleic acid
sequence of Tango-63e (SEQ ID NO:5; open reading frame
from nucleotide 128-1360) and the amino acid sequence of
the polypeptide it encodes (SEQ ID NO:6 ).

[0098] FIG. 5 is a depiction of the nucleotide sequence
encoding Tango-67 and 3' and 5' non-translated sequence
(SEQ ID NO:7; open reading from nucleotide 182-850) and
the amino acid sequence (SEQ ID NO:8) of Tango-67.

[0099] FIG. 6 is a depiction of the sequence of a cDNA
encoding huchordin (SEQ ID NO:9; open reading from
nucleotide 1-2601) and the deduced amino sequence (SEQ
ID NO:10) of huchordin.

[0100] FIG. 7 is an alignment of a portion of the amino
acid sequence of huchordin (upper sequence of each pair)
and a portion of amino acid sequence of Xenopus chordin
(lower sequence of each pair; SEQ ID NO:11).

DETAILED DESCRIPTION OF THE
INVENTION

[0101] The present invention is based, at least in part, on
the discovery of a variety of cDNA molecules which encode
proteins which are herein designated thymotaxin, Tango-
63d. Tango-63e. Tango-67, and huchordin. These proteins
exhibit a variety of physiological activities, and are included
in a single application for the sake of convenience. It is
understood that the allowability or non-allowability of
claims directed to one of these proteins has no bearing on the
allowability of claims directed to the others. The character-
istics of each of these proteins and the cDNAs encoding
them are described separately in the ensuing sections. In
addition to the full length mature and immature human
proteins described in the following sections, the invention
includes fragments, derivatives, and variants of these pro-
teins, as described herein. These proteins, fragments, deriva-
tives, and variants are collectively referred to herein as
polypeptides of the invention or proteins of the invention.

[0102] As used herein, the term “transfected cell” means
any cell into which (or into an ancestor of which) has been
introduced, by means of recombinant DNA techniques, a
nucleic acid encoding a polypeptide of the invention (e.g., a
thymotaxin, Tango-63d, Tango-63e, Tango-67, or huchordin
polypeptide).

[0103] By “isolated nucleic acid molecule” is meant a
nucleic acid molecule that is separated from the 5' and 3'
coding sequences with which it is immediately contiguous in
the naturally occurring genome of an organism. Thus, the
term “isolated nucleic acid molecule” includes nucleic acid
molecules that are not naturally occurring, e.g., nucleic acid
molecules created by recombinant DNA techniques.

[0104] The term “nucleic acid molecule” encompasses
both RNA and DNA, including cDNA, genomic DNA, and
synthetic (e.g., chemically synthesized) DNA. Where single-
stranded, the nucleic acid may be a sense strand or an
antisense strand.

[0105] As used herein, the term “transformed cell” means
a cell into which (or into an ancestor of which) has been
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introduced, by means of recombinant DNA techniques, a
nucleic acid molecule encoding a polypeptide of the inven-
tion.

[0106] The terms “protein” and “polypeptide” are used
herein to describe any chain of amino acids, regardless of
length or post-translational modification (for example, gly-
cosylation or phosphorylation). Thus, the term “polypep-
tides of the invention” includes full-length, naturally occur-
ring proteins of the invention (with or without a signal
sequence), as well a recombinantly or synthetically pro-
duced polypeptide that correspond to a full-length naturally
occurring proteins of the invention or to particular domains
or portions of a naturally occurring protein. The term also
encompasses mature polypeptides of the invention that have
an added amino-terminal methionine (useful for expression
in prokaryotic cells).

[0107] The term “purified” as used herein refers to a
nucleic acid or peptide that is substantially free of cellular
material, viral material, or culture medium when produced
by recombinant DNA techniques, or chemical precursors or
other chemicals when chemically synthesized.

[0108] Polypeptides or other compounds of interest are
said to be “substantially pure” when they are within prepa-
rations that are at least 60% by weight (dry weight) the
compound of interest. Preferably, the preparation is at least
75%, more preferably at least 90%, and most preferably at
least 99%. by weight the compound of interest. Purity can be
measured by any appropriate standard method, for example,
by column chromatography, polyacrylamide gel electro-
phoresis, or HPLC analysis.

[0109] A polypeptide or nucleic acid molecule is “sub-
stantially identical” to a reference polypeptide or nucleic
acid molecule if it has a sequence that is at least 85%,
preferably at least 90%, and more preferably at least 95%,
98%, or 99% identical to the sequence of the reference
polypeptide or nucleic acid molecule.

[0110] Where a particular polypeptide is said to have a
specific percent identity to a reference polypeptide of a
defined length, the percent identity is relative to the refer-
ence peptide. Thus, a peptide that is 50% identical to a
reference polypeptide that is 100 amino acids long can be a
50 amino acid polypeptide that is completely identical to a
50 amino acid long portion of the reference polypeptide. It
might also be a 100 amino acid long polypeptide that is 50%
identical to the reference polypeptide over its entire length.
Of course, many other polypeptides will meet the same
criteria.

[0111] In the case of polypeptide sequences that are less
than 100% identical to a reference sequence, the non-
identical positions are preferably, but not necessarily, con-
servative substitutions for the reference sequence. Conser-
vative substitutions typically include substitutions within the
following groups: glycine and alanine; valine, isoleucine,
and leucine; aspartic acid and glutamic acid; asparagine and
glutamine; serine and threonine; lysine and arginine; and
phenylalanine and tyrosine.

[0112] For polypeptides, the length of the reference
polypeptide sequence will generally be at least 16 amino
acids, preferably at least 20 amino acids, more preferably at
least 25 amino acids, and most preferably 35 amino acids, 50
amino acids, or 100 amino acids. For nucleic acids, the
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length of the reference nucleic acid sequence will generally
be at least 50 nucleotides, preferably at least 60 nucleotides,
more preferably at least 75 nucleotides, and most preferably
100 nucleotides or 300 nucleotides.

[0113] Sequence identity can be measured using sequence
analysis software (for example, the Sequence Analysis Soft-
ware Package of the Genetics Computer Group, University
of Wisconsin Biotechnology Center, 1710 University
Avenue, Madison, Wis. 53705), with the default parameters
as specified therein.

[0114] Thymotaxin

[0115] Thymotaxin is a new member of the C—C
chemokine family. In general chemokines of the C—C
family are chemotactic for monocytes and are capable of
activating basophils and eosinophils.

[0116] In one embodiment the isolated nucleic acid mol-
ecule encoding thymotaxin encodes a thymotaxin polypep-
tide capable of inhibiting proliferation of progenitor cells,
encodes a polypeptide that is chemotactic.

[0117] The invention also features a method for inhibiting
proliferation of progenitor cells (e.g, actively dividing
myeloid cells) in a patient, the method including adminis-
tering to the patient a substantially pure thymotaxin
polypeptide capable of inhibiting progenitor cell prolifera-
tion. In other embodiments, the method is carried out in
conjunction with surgery, radiation therapy, or chemo-
therapy.

[0118] The invention also features a method for treating
inflammation in a patient comprising administering to the
patient a compound (e.g., a small molecule, an antisense
molecule, an antibody) that inhibits expression or activity of
thymotaxin.

[0119] The invention also features a method of treating a
hyperproliferative myeloid disease (e.g., chronic myelog-
enous leukemia, polycythemia vera, or a hypermegakaryo-
cytopoietic disorder) in a patient, the method including
administering to the patient an effective amount of thymo-
taxin polypeptide.

[0120] The compositions described above can be used to
detect and treat inflammation. For example, inflammation
can be detected by contacting a biological sample with an
antibody that selectively binds thymotaxin; the amount of
the antibody selectively bound to the sample provides a
measure of the severity of the inflammation. If inflammation
is detected (or suspected) one can administer to the patient
an antagonist of thymotaxin or an inhibitor of thymotaxin
expression, such as those described above, which will inhibit
the expression or activity of thymotaxin. Preferably, the
antagonist is an antibody or a small molecule.

[0121] The invention also features methods for inhibiting
cellular proliferation, which can be used to suppress prolif-
eration of actively dividing myeloid cells. e.g., as a treat-
ment for a hyperproliferative myeloid disease. Hyperprolif-
erative myeloid diseases include chronic myelogenous
leukemia, polycythemia vera, and a hypermegakaryocyto-
poietic disorder. In one method, a substantially pure thymo-
taxin polypeptide is administered, in an amount that is
sufficient to inhibit cellular proliferation, to a patient who is
suffering from such a disorder. These therapies are discussed
further below, and can be used as adjunctive methods, that
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is, in combination with more traditional therapies including
surgery, radiotherapy, or chemotherapy.

[0122] Also within the invention are methods for protect-
ing progenitor cells from harm by drugs, radiation, and other
therapies which kill rapidly dividing cells. These methods
encompass administering a thymotaxin polypeptide to
capable of interfering with progenitor cell proliferation.

[0123]

[0124] Compounds that bind thymotaxin can be identified
using any standard binding assay. For example, candidate
compounds can be bound to a solid support. Thymotaxin is
then exposed to the immobilized compound and binding is
measured (European Patent Application 84/03564).

[0125] This is invention also relates to the use of thymo-
taxin polypeptides to protect myeloid cells, e.g., myeloid
progenitor cells, and myeloid stem cells, from drugs or
therapies which kill or injure actively dividing cells. Agents
that protect myeloid progenitor cells and stem cells in this
manner are referred to as chemoprotective agents. Such
agents place myeloid progenitor cells (e.g., stem cells) into
a protected, slow cell-cycling state, thereby inhibiting or
decreasing cell damage or death that could otherwise be
caused by cell-cycle active chemotherapy drugs such as
cytosine arabinoside, S-fluorouracil, or hydroxyurea. The
use of chemoprotective agents permits the administration of
higher doses of chemotherapeutics (or radiation) without
compromising the ability of the patient to generate mature
functional blood cells.

[0126] Many patients who undergo chemotherapy or
radiation therapy lose a substantial number of stem cells and
other actively dividing myeloid progenitor cells. This loss
causes the patients to become susceptible to infection and
anemia. One approach for preventing this condition is to
inhibit cell proliferation with low doses of a molecule which
inhibits cell cycling, thereby protecting the progenitor cells
from the effects of chemotherapy and/or radiation therapy.
After chemotherapy has ended, the protective treatment is
also stopped, which allows the progenitor cells to resume
normal proliferation.

[0127] Any convenient in vitro or in vivo assay can be
used to identify preferred thymotaxin polypeptides or vari-
ants thereof that inhibit progenitor cell proliferation and are
thus likely to be a suitable chemoprotective agent.

[0128] Suitable in vitro assays include those described by
Gentile et al. (U.S. Pat. Nos. 5,149,544 and 5,294,544). In
these assays, bone marrow or spleen cells are stimulated
with, e.g., CSF, in an in vitro system. The inhibitory activity
of a candidate molecule (for example, thymotaxin) is
assessed by determining the extent to which it decreases
CSF-stimulated colony and cluster formation.

[0129] For example, a thymotaxin polypeptide or variant
can be tested as follows. LD cells are plated at a density of
5x10° cells in 0.3% agar culture medium with 10% FBS
(Hyclone, Logan, Utah) for assessment of CFU-GM. CFU-
GM colonies (>40 cells/group) are stimulated by human
rGM-CSF (100 U/ml) in combination with human rSLF (50
ng/ml). All colonies are tested in the absence or presence of
different concentrations of a thymotaxin polypeptide (or
variant thereof) to determine the degree inhibition of pro-
liferation.

Thymotaxin as a Chemoprotective Agent
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[0130] Colonies are scored after 14 days incubation at
lowered (5%) 02 tension, and 5% CO, in a humidified
environment in an ESPEC N,—O,—CO0, incubator BNP-
210 (Taoi ESPEC Corp., South Plainfield, N.J.). Three plates
are scored per determination.

[0131] Suitable molecules are those which are effective to
significantly inhibit colony formation by human bone mar-
row GM progenitor cells at concentrations of at least 200
ng/ml, preferably 100 ng/ml, more preferably 50 ng/ml, or
even 10 ng/ml. By assaying a number of thymotaxin
polypeptides it is possible to identify a domain of thymot-
axin which causes significant inhibition of proliferation.

[0132] In addition, inhibition of progenitor cell prolifera-
tion can be tested using an in vivo assay. A suitable murine
model for assessing progenitor cell proliferation has been
described by Cooper et al. (Exp. Hematol. 22:186, 1994).
The results of this in vivo model, together with the in vitro
assay results, are predictive of the efficacy of the tested
molecules in treating patients, e.g., humans.

[0133] TIn suitable in vivo tests, molecules are evaluated
for effects on myelopoiesis in mice, with endpoints being
nucleated cellularity and differentials in the bone marrow,
spleen, and peripheral blood, and absolute numbers and
cycling status of myeloid progenitor cells in the marrow and
spleen. In each test, groups of C3H/HeJ mice are exposed to
a particular test sample. C3H/Hel mice are preferred
because they are relatively insensitive to the effects of
endotoxin. Thus, any potential endotoxin contamination in
the test samples will not influence the in vivo results.

[0134] Thymotaxin polypeptides can be tested as follows,
although other assays are also useful. C3H/HeJ mice are
obtained from the Jackson Laboratory (Bar Harbor, Me.) and
housed in a conventional animal facility. The mice are
injected intravenously with 0.2 ml/mouse sterile pyrogen-
free saline, or the stated amount of a selected thymotaxin
polypeptide or variant as described in Mantel et al. (Proc.
Natl. Acad. Sci. USA 90:2232, 1993). The mice are sacri-
ficed 24 hours later.

[0135] The cycling status of hematopoietic progenitor
cells, i.e., the proportion of progenitor cells in DNA syn-
thesis (S phase of the cell cycle), is estimated as described
in Maze et al. (J. Immunol. 149:1004, 1992) and Cooper et
al. (Exp. Hematol. 22:186, 1994). The high specific activity
(20 Ci/mM)-tritiated thymidine (50 uCi/mL) (New England
Nuclear, Boston, Mass.) kill technique is used, and is based
on a calculation in vitro of the reduction in the number of
colonies formed after pulse exposure of cells for 20 minutes
to “hot” tritiated thymidine as compared with a control such
as McCoy’s medium or a comparable amount of non-
radioactive “cold” thymidine.

[0136] Femoral bone marrow is removed from the sacri-
ficed mice, treated with high-specific-activity tritiated thy-
midine, and plated in 0.3% agar culture medium with 10%
FBS in the presence of 10% volume/volume pokeweed
mitogen mouse spleen cell cultured medium. Colonies (>40
cells/aggregate) and clusters (3-40 cells) are scored after 7
days of incubation. Three plates are scored for each sample
for a statistical analysis. Each mouse is evaluated separately
in groups of three mice each.

[0137] Preferred thymotaxin polypeptides and variants are
effective at a dosage of 200 pg/mouse, 100 ug/mouse, 50
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ug/mouse, or even 10 ug/mouse or lower. An effective
dosage will reduce progenitor cell cycling by at least 25% or
at least 50% or even more.

[0138] Chemoprotective thymotaxin polypeptides can be
administered to a patient as adjunctive agents before and/or
during chemotherapy or radiation therapy to protect pro-
genitor cells from the cytotoxic effects of the chemothera-
peutic agents or radiation. Chemoprotective thymotaxin
polypeptides place myeloid cells into a protected, slow-
cycling state, thereby inhibiting or decreasing cell damage
that could otherwise be caused by cell-cycle active chemo-
therapy drugs such as cytosine arabinoside, S-fluorouracil,
or hydroxyurea. The use of chemoprotective agents permits
the administration of higher doses of chemotherapeutics
without compromising the ability of the patient to gencrate
mature functional blood cells.

[0139] Chemoprotective thymotaxin polypeptides are
administered to a patient in the same manner as chemokines
generally. Guidance in determining an effective dosage, and
formulations for administration can be found hereinbelow.

[0140] In chemotherapy, specific protocols may vary, and
factors such as tumor size, growth rate, and location of the
tumor all affect the course of therapy. Administration of
chemotherapeutic agents as well as chemoprotective agents
require may required knowledge of the extent of disease, the
toxicity of previous treatment courses, and the degree of the
expected chemotherapeutic drug toxicity.

[0141]

[0142] The thymotaxin polypeptides described herein are
likely to mediate inflammation and influence the prolifera-
tion of myeloid cells. Accordingly, undesirable inflamma-
tion or cellular proliferation can be reduced by the admin-
istration of a compound that interferes with thymotaxin
expression or function (e.g., an antibody). Compounds that
interfere with thymotaxin function may also be used to treat
a variety of undesirable inflammatory processes, including
atherosclerosis or respiratory infections.

[0143] Thymotaxin, like other chemokines (Lord et al.,
Blood 85:3412, 1995; Laterveer et al., Blood 85:2269,
1995), can be used to mobilize hematopoietic stem cells and
progenitor cells from the bone marrow to the peripheral
blood. Because stem cells and progenitor cells can be more
easily recovered from the peripheral blood than from bone
marrow, thymotaxin may be useful for isolating such cells
for use in stem cell restorative therapy. Such therapy is
useful for patients who have undergone myeloablative and/
or myelosuppresive cancer treatments.

[0144] Thymotaxin is likely to be involved in the regula-
tion of hematopoietic cells. In particular, thymotaxin, like
other chemokines (Graham et al., Nature 344:442, 1994;
Broxmeyer et al.. J. Immunol. 150:3448, 1993), may be able
to inhibit proliferation of hematopoietic stem cells and
progenitor cells. Such inhibition can protect the cells from
chemotherapeutic damage. Thus, thymotaxin can be used to
protect hematopoietic stem cells and progenitor cells from
chemotherapeutic damage, e.g, damage during chemo-
therapy for cancer.

[0145] The thymotaxin polypeptides that inhibit progeni-
tor cell proliferation can be used to inhibit hyperproliferative
myeloid-based diseases such as chronic myelogenous leu-

Thymotaxin as a Treatment for Inflammation
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kemia, polycythemia vera, and hypermegakaryocytopoietic
disorders. Hyperproliferative states in such disorders occur
because the progenitor cells are unable to negatively regu-
late cell growth and replication. Administration of suitable
thymotaxin polypeptides is expected to inhibit cell replica-
tion resulting in the inhibition of the abnormal cell growth.
Dosages of the thymotaxin polypeptides for treating hyper-
proliferative myeloid-based disecases would be similar to
those dosages described above for use of the proteins as
adjuncts to chemotherapy.

[0146] In addition, thymotaxin polypeptides can be used
to prevent myeloid progenitor cells from becoming leukemic
as the result of the administration of chemotherapeutic
agents. The thymotaxin potypeptides are administered in the
same way described above.

[0147] Accumulation of neutrophils in tissues is a hall-
mark of inflammation. Accordingly, undesirable inflamma-
tion of the brain associated with disorders such as wviral
encephalitis, multiple sclerosis, viral or bacterial meningitis,
severe head trauma, stroke, neurodegenerative discases
(e.g., Alzheimer’s disease and Lou Gehrig’s disease), HIV
encephalopathy, primary brain tumors (e.g., glioblastomas),
Lupus associated cerebritis, and post-seizure brain injury,
can be reduced by the administration of a compound that
interferes with thymotaxin expression or function. Com-
pounds that interfere with thymotaxin function may also be
used to treat other undesirable inflammatory processes. ¢.g.,
atherosclerosis or respiratory infections.

[0148] In alternate embodiments, anti-inflammation
therapy can be designed to reduce the level of endogenous
thymotaxin gene expression, €.g., using antisense or
ribozyme approaches to inhibit or prevent translation of
thymotaxin mRNA transcripts; triple helix approaches to
inhibit transcription of the thymotaxin gene; or targeted
homologous recombination to inactivate or “knock out” the
thymotaxin gene or its endogenous promoter. The antisense,
ribozyme, or DNA constructs described herein could be
administered directly to the site containing the target cells;
e.g., heart, skeletal muscle, thymus, spleen, and small intes-
tine.

[0149] Thymotaxin and HIV Infection

[0150] Thymotaxin is homologous to the chemokines
MIP-1c and MIP-1f. These chemokines have potent sup-
pressive effects on HIV infection due to their effect on virus
fusion and entry (Oravecx et al., J. Immunol. 157:1329,
1996. Accordingly, thymotaxin may also be able to block
HIV fusion and entry. Thus, the invention includes a method
for treating HIV infection by administering thymotaxin or a
compound capable of binding the thymotaxin receptor to a
patient either along or in conjunction with a second HIV
therapeutic.

[0151] Cloning of the Thymotaxin Gene

[0152] A sheared BAC library was constructed from
human chromosome 16 (the average fragment size was 3
kb). A number of genomic clones (from a BAC of chromo-
some 16) were sequenced, and a contig that contained exons
with homology to the C—C family of chemokines was
identified. The sequences identified were then used to clone
and sequence the thymotaxin gene described herein, as
follows.
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[0153] Ninety-six well tissue culture plates were inocu-
lated with individual library transformants in 1 ml of Luria
Broth with ampicillin (LB-amp). The resulting cultures were
grown for 15 to 16 hours at 37CJC with aeration. A frozen
stock was prepared by removing 100 ul of each cell sus-
pension, adding it to 100 gl of 50% glycerol, and mixing.
The stocks were stored at —~80C1C DNA was then prepared
from the remainder of the culture using the Wizard miniprep
system (Promega, Madison Wis.), with modifications for the
96 well plates.

[0154] The DNA inserts of a number of clones were
sequenced by standard, automated fluorescent dideoxy-
nucleotide sequencing using dye-primer chemistry (applied
Biosystems, Inc., Foster City Calif.) on Applied Biosystems
373 and 377 sequenators. The DNA sequences obtained in
this manner were screened as follows.

[0155] First, cach sequence was checked to determine if it
was a bacterial, ribosomal, or mitochondrial contaminant.
Such sequences were excluded from the subsequent analy-
sis. Second, sequence artifacts, such as vector and repetitive
elements, were masked and/or removed from each sequence.
Third, the remaining sequences were searched against a
copy of the GenBank nucleotide database using the
BLASTN program (BLASTN 1.3MP: Altschul et al., J. Mol.
Biol. 215:403, 1990). Fourth, the sequences were analyzed
against a non-redundant protein database with the BLASTX
program (BLASTX 1.3MP: Altschul et al., supra). This
protein database is a combination of the Swiss-Prot, PIR,
and NCBI GenPept protein databases. The BLASTX pro-
gram was run using the default BLOSUM-62 substitution
matrix with the filter parameter: “xnu+seg”. The score cutoff
utilized was 75.

[0156] The overlapping clones were assembled into con-
tigs, and the assembled contigs were analyzed using the
programs in the GCG package (Genetic Computer Group,
University Research Park, 575 Science Drive, Madison,
Wis. 53711).

[0157] The above-described analysis resulted in the iden-
tification of a clone having an open reading frame encoding
93 amino acids (FIG. 1). The protein encoded by this clone
was named thymotaxin. The first approximately 24 amino
acids in this open reading frame were predicted to be a signal
sequence using the method of Von Heijne (J. Membrane
Biol. 115:195, 1990). However, by aligning the sequence
encoding thymotaxin with the sequence of other f§ chemok-
ines, the signal sequence was predicted to consist of the first
29 amino acids. The amino-terminal portion of thymotaxin
has significant homology (being 43% identical) to viral
MIP-1a from Karposi’s sarcoma.

[0158] Sequences corresponding to the second and third
exons were used to generate primers that were then used to
screen a cDNA library. A cDNA clone was isolated from a
human thymus cDNA library. The cDNA clone, referred to
as fthuo45m was deposited with American Type Culture
Collection (ATCC), Rockville, Md. and assigned Accession
Number 98313.

[0159] Based on a published article (Kwitek-Black et al.,
Nature Genetics. 5:392, 1993) and the integrated genetic
map of Chromosome 16 (Genome Directory, Nature,
377:335,1995), it can be determined that the region to which
thymotaxin maps on chromosome 16 overlaps the loci for



US 2003/0125540 Al

genes important in the etiology of particular disease condi-
tions, such as Bardet-Biedl Syndrome (BBS), a heteroge-
neous autosomal recessive disorder characterized by obesity,
mental retardation, polydactyly, retinitis pigmentosa, and
hypogonadism.

[0160] Analysis of thymotaxin expression

[0161] Northern blot analysis was used to examine the
expression pattern of thymotaxin in human tissues. Multiple
tissue Northern blots containing 20 ug of total RNA were
purchased from Clontech (Palo Alto Calif.) and hybridized
according to the manufacturer’s directions to a 0.16 kb
fragment of human thymotaxin. For further guidance in
performing Northern blot analysis, skilled artisans can con-
sult Chirgwin et al. (Biochemistry 18:5294, 1979).

[0162] A transcript of 2.4 kb generated a positive signal
upon hybridization and washing under stringent conditions
in heart and skeletal muscle tissue. A transcript of 3.5 kb was
also seen in these tissues and in brain, placenta, lung, liver,
kidney, and pancreas (although it generated a weaker sig-
nal). A Northern blot that contained mRNA harvested from
tissues within the immune system was also probed under the
same conditions described above. The 3.5 kb transcript
generated a strong, positive signal in thymus. The message
was also expressed in spleen and small intestine, and a
weaker signal was evident in prostate, testes, ovary, colon
(mucosal lining) tissue and peripheral blood leukocytes.

[0163] The two transcripts (i.c. the 2.4 kb and 3.5 kb
transcripts) are likely to represent either alternatively spliced
forms of thymotaxin or the transcription products of related
genes.

[0164] Preparation of soluble thymotaxin

[0165] A soluble form of recombinant thymotaxin can be
produced in bacteria using the pGEX expression system.
The pGEX-thymotaxin can be purified on glutathione aga-
rose and the thymotaxin moiety released by thrombin diges-
tion. Endotoxin can be removed on an Endotoxin BX
column (Cape Cod Associates, Falmouth Mass.), and the
level of endotoxin remaining can be assessed by the Limulus
amebocyte lysate (LAL) assay (also from Cape Cod Asso-
ciates).

[0166] Recombinant, soluble thymotaxin can be produced
as follows. First, the coding region of thymotaxin can be
amplified with a primer corresponding to a sequence near
the 5' end of the sequence encoding thymotaxin (5' primer).
The 5' primer. 5-CGGGATCCGGCCCCTACGGCGC-
CAACATG-3' (SEQ ID NO:12), has an BamHI restriction
enzyme cleavage site followed by 24 nucleotides a portion
of thymotaxin. The 3' primer used can be, for example,
5'-CGGAATTCTCATTGGCTCAGCTTAT-
TGAGAATCAT-3' (SEQ ID NO:13). This primer has
complementary sequences encoding amino acids 85 to 94
preceded by a termination codon and EcoRI site.

[0167] These primers pairs can be used for PCR amplifi-
cation using the following conditions: 94C for 30 seconds;
550C for 30 seconds and 723C for 90 seconds with 30
cycles. The resulting PCR product can be cloned into the
GST fusion protein vector pGEX-4T (Pharmacia, Piscat-
away N.JI.). The fusion protein was produced in E. coli and
purified according to the protocol supplied by the manufac-
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turer. The thymotaxin construct should produce a protein of
approximately 10.5 kD after the cleavage of GST by throm-
bin.

[0168] It is to be understood that while the invention has
been described in conjunction with the detailed description
thereof, that the foregoing description is intended to illus-
trate and not limit the scope of the invention, which is
defined by the scope of the appended claims. Other aspects,
advantages, and modifications are within the scope of the
following claims.

[0169] Tango-63

[0170] The present invention relates to the discovery,
identification, and characterization of two nucleic acid mol-
ecules that encode novel polypeptides, i.e., Tango-63d and
Tango-63e. Tango-63d and Tango-63e are members of the
TNF superfamily and may be used in the treatment or
amelioration of disorders associated with apoptotic cell
death.

Use of Tango-63 Nucleic Acids, Polypeptides, and
Antibodies of the Invention in the

Diagnosis and Treatment of Disorders Associated
with Apoptotic Cell Death

[0171] As described herein, the nucleic acids, polypep-
tides, antibodies, and other reagents of the invention can be
used in the diagnosis and treatment of disorders associated
with apoptotic cell death. In general, disorders associated
with decreased cell death are those in which the expression
or activity of Tango-63d and/or Tango-63e can be insuffi-
cient. Thus, these disorders can be treated by enhancing the
expression or activity of Tango-63d and/or Tango-63e. Con-
versely, disorders associated with increased cell death are
those in which expression or activity of Tango-63d and/or
Tango-63e is excessive, and which would respond to treat-
ment regimes in which expression or activity of these genes
is inhibited. The disorders amenable to treatment will first be
briefly reviewed and a discussion of therapeutic applications
will follow (see, for example. “Formulations and Use™).

[0172] In addition to the examples provided herein, skilled
artisans can consult Thompson (Science 267:1456-1462,
1995) for additional discussion of the disorders associated
with apoptotic cell death.

[0173] The invention encompasses methods of treatment
including a method of treating a patient who has a disorder
associated with an abnormal rate of apoptotic cell death by
administering a compound that modulates the expression of
Tango-63d and/or Tango-63e (at the DNA, mRNA or protein
level. e.g., by altering mRNA splicing) or the activity of
Tango-63d and/or Tango-63e. Examples of such compounds
include small molecules, antisense nucleic acid molecules,
ribozymes, and molecules that specifically interact with the
polypeptide and thereby act as full or partial agonists or
antagonists of its activity.

[0174] Disorders that can be treated by altering the expres-
sion or activity of the polypeptides of the invention include
disorders associated with either an abnormally high or an
abnormally low rate or apoptotic cell death (as described
further hereinbelow). In addition, T cell mediated diseases,
including acquired immune deficiency syndrome (AIDS),
autoimmune diseases such as systemic lupus erythrematosis,
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rheumatoid arthritis, and type I diabetes, septic shock,
cerebral malaria, graft rejection, cytotoxicity, cachexia, and
inflammation are considered amenable to treatment by alter-
ing the expression or activity of a polypeptide of the
invention.

[0175] A patient who has a disorder associated with an
abnormally high rate of apoptotic cell death can be treated
by the administration of: a ligand (for example, a naturally
occurring or synthetic ligand) that antagonizes Tango-63d or
Tango-63e; a compound that decreases the expression of
Tango-63d or Tango-63e: a compound that decreases the
activity of Tango-63d or Tango-63e; an expression vector
that contains a nucleic acid molecule that encodes a non-
functional Tango-63; or a nonfunctional Tango-63 polypep-
tide itself. Preferably, the nonfunctional polypeptide will
bind any naturally occurring ligand(s) of Tango-63d or
Tango-63e or otherwise interfere with the ability of the
polypeptides to transduce a signal. Accordingly, the inven-
tion features therapeutic compositions that contain the com-
pounds or ligands described above.

[0176] Conversely, a patient who has a disorder associated
with an abnormally low rate of apoptotic cell death can be
treated by the administration of: a ligand (for example, a
naturally occurring or synthetic ligand) that activates Tango-
63d or Tango-63¢ (i.c., a ligand that acts as a full or partial
agonist of Tango-63d or Tango-63e); a compound that
increases the expression of Tango-63d or Tango-63e; a
compound that increases the activity of Tango-63d or Tango-
63e; an expression vector that contains a nucleic acid
molecule encoding Tango-63d or Tango-63e, or by admin-
istering either or both of the polypeptides directly to the
patient’s cells (either in vivo or ex vivo). These methods are
described more fully below.

[0177] Certain disorders are associated with an increased
number of surviving cells, which are produced and continue
to survive or proliferate when apoptosis is inhibited. These
disorders include cancer, particularly follicular lymphomas,
carcinomas associated with mutations in p53, and hormone-
dependent tumors such as breast cancer, prostate cancer, and
ovarian cancer. As described in the example below, Tango-
63 has been mapped to a position that is located in the most
frequently lost region of chromosome 8, between markers
D8S133 and NEFL. As described in the example below, this
region has been implicated in the etiology of numerous
cancers, including prostate cancer, colon cancer, non-small
cell lung cancer, breast cancer, head and neck cancer,
hepatocarcinoma, and bladder cancer.

[0178] Additional disorders that are associated with an
increased number of surviving cells include autoimmune
disorders (such as systemic lupus erythematosus and
immune-mediated glomerulonephritis), and viral infections
(such as those caused by herpesviruses, poxviruses, and
adenoviruses).

[0179] Populations of cells are often depleted in the event
of viral infection, with perhaps the most dramatic example
being the cell depletion caused by the human immunodefi-
ciency virus (HIV). Surprisingly, most T cells that die during
HIV infections do not appear to be infected with HIV.
Although a number of explanations have been proposed,
recent evidence suggests that stimulation of the CD4 recep-
tor results in the enhanced susceptibility of uninfected T
cells to undergo apoptosis.
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[0180] A wide variety of neurological diseases are char-
acterized by the gradual loss of specific sets of neurons.
Such disorders are referred to as neurodegenerative diseases
and include Alzheimer’s disease. Parkinson’s disease,
amyotrophic lateral sclerosis (ALS), Huntington’s disease,
retinitis pigmentosa, spinal muscular atrophy, and various
forms of cerebellar degeneration. The cell loss in these
diseases does not induce an inflammatory response, and
apoptosis appears to be the mechanism of cell death.

[0181] In addition, a number of hematologic diseases are
associated with a decreased production of blood cells. These
disorders include anemia associated with chronic discase,
aplastic anemia, chronic neutropenia, and the myelodysplas-
tic syndromes. Disorders of blood cell production, such as
myelodysplastic syndrome and some forms of aplastic ane-
mia, are associated with increased apoptotic cell death
within the bone marrow. These disorders could result from
the activation of genes that promote apoptosis, acquired
deficiencies in stromal cells or hematopoietic survival fac-
tors, or the direct effects of toxins and mediators of immune
responses.

[0182] Two common disorders associated with cell death
are myocardial infarction (which is commonly referred to as
a “heart attack™) and cerebral ischemia (which is commonly
referred to as “stroke”). In both of these disorders, cells
within the central area of ischemia, which is produced in the
event of acute loss of blood flow, appear to die rapidly as a
result of necrosis. However, outside the central ischemic
zone, cells die over a more protracted time period and,
morphologically, appear to die by apoptosis.

[0183] The present invention encompasses methods and
compositions for the diagnostic evaluation, typing, and
prognosis of disorders associated with apoptotic cell death
and disorders related to abnormal expression or activity or
Tango-63d or Tango-63e. The disorder can be associated
with either an increase or a decrease in the incidence of
apoptotic cell death. For example, the nucleic acid mol-
ecules of the invention can be used as diagnostic hybridiza-
tion probes to detect, for example, expression of Tango-63d
or Tango-63e. Such methods can be used to classify cells by
their level of Tango-63d or Tango-63e expression. For
example, higher Tango-63d or Tango-63e expression may be
associated with a higher rate of apoptosis. The present
invention further provides for diagnostic kits for the practice
of such methods.

[0184] In another embodiment, the invention features
methods of identifying compounds that modulate apoptotic
cell death by modulating the expression or activity of
Tango-63d and/or Tango-63¢ by assessing the expression or
activity of Tango-63d and/or Tango-63e in the presence and
absence of the compound. A difference in the level of
expression or activity of Tango-63d or Tango-63e in the
presence of the compound (compared with the level of
expression or activity in the absence of the compound)
indicates that the compound is capable of modulating the
expression or activity of Tango-63d or Tango-63e and
thereby useful in, for example, modulating apoptotic cell
death. Expression can be assessed either at the level of gene
expression (e.g., by measuring mRNA) or protein expres-
sion by techniques that are well known to skilled artisans.
The activity of Tango-63d or Tango-63e can be assessed
functionally, i.e., by assaying the ability of the compound to
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inhibit apoptosis following activation of the Tango-63d or
Tango-63e receptor complexes.

[0185] The invention also features a method for determin-
ing whether a patient has a disorder associated with an
abnormal rate of apoptotic cell death. The method is carried
out by quantitating the level of expression of Tango-63d or
Tango-63e in a biological sample (e.g., a tumor sample)
obtained from the patient. Expression can be assessed by
examining the level of mRNA encoding Tango-63d or
Tango-63e or the level of Tango-63d or Tango-63e protein.
Methods of quantitating mRNA and protein are well known
in the art of molecular biology. Methods useful in the present
invention include RNAse protection assays, Northern blot
analyses, the polymerase chain reaction (PCR, particularly,
RT-PCR), and, to assess the level of protein expression,
Western blot analyses.

[0186] The invention also features a method for determin-
ing whether a patient has a disorder associated with a
mutation in a gene encoding Tango-63d or Tango-63e. The
method is carried out by examining the nucleic acid
sequence of Tango-63d or Tango-63¢ in a sample of DNA
obtained from a patient.

[0187] The invention also features a method of treating a
patient who has a disorder associated with abnormal activity
of the Tango-63d or Tango-63e complex. The method is
carried out by administering to the patient a compound that
modulates the expression or activity of Tango-63d or Tango-
63e. The compound can be, for example, a compound that
acts as a full or partial agonist of Tango-63d or Tango-63e
(which would be administered to increase the activity of
Tango-63d or Tango-63e) or as a full or partial antagonist of
Tango-63d or Tango-63¢ (which would be administered to
decrease the activity of Tango-63d or Tango-63¢). The
compound could be a small molecule. To decrease the
expression of Tango-63d or Tango-63e, an antisense nucleic
acid molecule, or a ribozyme can be administered.

[0188] The invention also features therapeutic composi-
tions that include the compounds that are used in the
methods of treatment described above. The compounds
identified as useful can be naturally occurring or synthetic.

[0189] In another aspect, the invention features a method
for treating a patient who has a disorder associated with
abnormal activity of the Tango-63d or Tango-63¢ by admin-
istering to the patient a compound that mediates oligomer-
ization between Tango-63d or Tango-63e and other mol-
ecules that may assemble to form an active complex. These
molecules can include TRADD, MORT1, and Caspase-8, or
homologues thereof.

[0190] The patient who is treated can have any disorder
associated with an abnormal level of apoptotic cell death,
including acquired immune deficiency syndrome (AIDS), a
neurodegenerative disorder, a myelodysplastic syndrome, an
ischemic injury, a toxin-induced injury, or a cancer.

[0191] The invention also features a method of treating a
patient who has a disorder associated with excessive apop-
totic cell death by administering to the patient Tango-63d
and/or Tango-63¢ nucleic acid molecules or the Tango-63d
and/or Tango-63¢ polypeptides.

[0192] In another aspect, the invention features a method
of identifying a compound that modulates expression of
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Tango-63d and/or Tango-63e by assessing the expression of
Tango-63d or Tango-63e in the presence and absence of the
compound.

[0193] The invention also features a method of treating a
patient who has an abnormally low rate of apoptotic cell
death. The method is carried out by administering to the
patient a compound that mediates oligomerization between
Tango-63d and/or Tango-63e and intracellular polypeptides
that interact with Tango-63d or Tango-63e to transduce an
apoptotic signal that leads to the cell’s death.

[0194] The invention also features a method of identifying
a compound that modulates the activity of Tango-63d and/or
Tango-63¢ by assessing the activity of Tango-63d and/or
Tango-63¢ in the presence and absence of the compound.

[0195] In other aspects, the invention includes a method
for determining whether a compound modulates oligomer-
ization between Tango-63d and/or Tango-63e and polypep-
tides that form a complex with these polypeptides by exam-
ining oligomerization of Tango-63d and/or Tango-63e and
these polypeptides in the presence and absence of the
compound. An administered compound may modulate oli-
gomerization between and Tango-63d or Tango-63e and, for
example, Caspase-8 or Caspase-8-like polypeptides,
TRADD or TRADD-like polypeptides, and FADD/MORT-1
or FADD-MORT-1-like polypeptides.

Whether a Disorder is Mediated by the Expression
of Tango-63d or Tango-63e

[0196] If one can determine whether a disorder is associ-
ated with apoptotic cell death, and whether that cell death is
influenced by expression of the polypeptides disclosed
herein, it should be possible to determine whether that
disorder can be diagnosed or treated with the nucleic acid,
polypeptide, or antibody molecules of the invention. A
disorder in which there is either insufficient or excessive cell
death can be studied by determining whether Tango-63d or
Tango-63e are either overexpressed or underexpressed in the
affected tissue. The expression levels can be compared from
tissue to tissue within a single patient, or between tissue
samples obtained from a patient that is ill and one or more
patients who are well. If it is determined that either Tango-
63d, Tango-63e, or both are either overexpressed or under-
expressed, it can be said that the disorder should be ame-
nable to one or more of the treatment methods disclosed
herein.

[0197] Diagnostic methods in which Tango-63d and
Tango-63e are detected in a biological sample can be carried
out, for example, by amplifying the nucleic acid molecules
within the sample by PCR (the experimental embodiment set
forth in Mullis, K. B., 1987, U.S. Pat. No. 4,683,202),
followed by the detection of the amplified molecules using
techniques well known to those of skill in the art. For
example, for detection of the amplified product, the nucleic
acid amplification can be performed using radioactively or
non-radioactively labeled nucleotides. Alternatively, enough
amplified product can be made such that the product can be
visualized by standard ethidium bromide staining or by
utilizing any other suitable nucleic acid staining method.
The resulting amplified sequences can be compared to those
which were obtained either from a tissue that is not affected
by the disorder, from a person who is well, or that were
obtained from the patient before the disorder developed.
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[0198] The level of expression of Tango-63d and Tango-
63e can also be assayed by detecting and measuring tran-
scription. For example, RNA from a cell type or tissue that
is known, or suspected to express these polypeptides, can be
isolated and tested utilizing the PCR techniques described
above.

[0199] The analysis of cells taken from culture can be a
necessary step in the assessment of cells to be used as part
of a cell-based gene therapy technique or, alternatively, to
test the effect of compounds on the expression of Tango-63d
and Tango-63e. Such analyses can reveal both quantitative
and qualitative aspects of the expression pattern of the
polypeptides of the invention, including activation or inac-
tivation of their expression.

[0200] Where a sufficient quantity of the appropriate cells
can be obtained, standard Northern blot or RNAse protec-
tion analyses can be performed to determine the level of
mRNA encoding polypeptides of the invention, particularly
Tango-63d and Tango-63e.

[0201] Tt is also possible to base diagnostic assays and
screening assays for therapeutic compounds on detection of
Tango-63d polypeptide or Tango-63e polypeptide. Such
assays for Tango-63d polypeptide or Tango-63e polypeptide,
or peptide fragments thereof will typically involve incubat-
ing a sample, such as a biological fluid, a tissue extract,
freshly harvested cells, or Iysates of cells which have been
incubated in cell culture, in the presence of a detectably
labeled antibody capable of identifying these gene products
(or peptide fragments thereof), and detecting the bound
antibody by any of a number of techniques well-known in
the art.

[0202] The biological sample can be brought in contact
with and immobilized onto a solid phase support or carrier
such as nitrocellulose, or other solid support capable of
immobilizing cells, cell particles, or soluble proteins. The
support can then be washed with suitable buffers followed
by treatment with the detectably labeled antibody or fusion
protein. The solid phase support can then be washed with the
buffer a second time to remove unbound antibody or fusion
protein. The amount of bound label on solid support can then
be detected by conventional means.

[0203] By “solid phase support or carrier” is intended any
support capable of binding an antigen or an antibody.
Well-known supports or carriers include glass, polystyrene,
polypropylene, polyethylene, dextran, nylon, amylases,
natural and modified celluloses, polyacrylamides, gabbros,
and magnetite. The nature of the carrier can be either soluble
to some extent or insoluble for the purposes of the present
invention. The support material can have virtually any
possible structural configuration so long as the coupled
molecule is capable of binding to an antigen or antibody.
Thus, the support configuration can be spherical, as in a
bead, or cylindrical, as in the inside surface of a test tube, or
the external surface of a rod. Alternatively, the surface can
be flat such as a sheet, test strip, etc. Preferred supports
include polystyrene beads. Those skilled in the art will know
many other suitable carriers for binding antibody or antigen,
or will be able to ascertain the same by use of routine
experimentation.

[0204] The binding activity of a given lot of anti-Tango-
63d or anti-Tango-63¢ antibody or fusion proteins contain-
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ing these polypeptides can be determined according to well
known methods. Those skilled in the art will be able to
determine operative and optimal assay conditions for each
determination by employing routine experimentation.

[0205] With respect to antibodies, one of the ways in
which the antibody of the instant invention can be detectably
labeled is by linking it to an enzyme for use in an enzyme
immunoassay (EIA) (Voller. A., “The Enzyme Linked
Immunosorbent Assay (ELISA)”, 1978, Diagnostic Hori-
zons 2:1-7, Microbiological Associates Quarterly Publica-
tion, Walkersville, Md.; Voller et al., J. Clin. Pathol. 31:507-
520, 1978; Butler, Meth. Enzymol. 73:482-523, 1981,
Maggio, E. (ed.), “Enzyme Immunoassay,” CRC Press,
Boca Raton, Fla., 1980; Ishikawa, E. et al., (eds.), “Enzyme
Immunoassay,” Kgaku Shoin, Tokyo, 1981). The enzyme
that is bound to the antibody will react with an appropriate
substrate, preferably a chromogenic substrate, in such a
manner as to produce a chemical moiety which can be
detected, for example, by spectrophotometric, fluorimetric
or by visual means. Enzymes which can be used to detect-
ably label the antibody include, but are not limited to, malate
dehydrogenase, staphylococcal nuclease, delta-5-steroid
isomerase, yeast alcohol dehydrogenase, alpha-glycero-
phosphate, dehydrogenase, triose phosphate isomerase,
horseradish peroxidase, alkaline phosphatase, asparaginase,
glucose oxidase, beta-galactosidase, ribonuclease, urease,
catalase, glucose-6-phosphate dehydrogenase, glucoamy-
lase and acetylcholinesterase. The detection can be accom-
plished by colorimetric methods that employ a chromogenic
substrate for the enzyme. Detection can also be accom-
plished by visual comparison of the extent of enzymatic
reaction of a substrate in comparison with similarly prepared
standards.

[0206] Detection can also be accomplished using any of a
variety of other immunoassays. For example, by radioac-
tively labeling the antibodies or antibody fragments, it is
possible to detect Tango-63d and Tango-63e through the use
of a radioimmunoassay (RIA) (see, for example, Weintraub,
B., “Principles of Radioimmunoassays, Seventh Training
Course on Radioligand Assay Techniques,” The Endocrine
Society, March, 1986, which is incorporated by reference
herein). The radioactive isotope can be detected by such
means as the use of a gamma counter or a scintillation
counter or by autoradiography.

[0207] It is also possible to label the antibody with a
fluorescent compound. When the fluorescently labeled anti-
body is exposed to light of the proper wavelength, its
presence can then be detected due to fluorescence. Among
the most commonly used fluorescent labeling compounds
are fluorescein isothiocyanate, rhodamine, phycoerythrin,
phycocyanin, allophycocyanin, o-phthaldehyde and fluores-
camine.

[0208] The antibody can also be detectably labeled using
fluorescence emitting metals such as >2Eu, or others of the
lanthanide series. These metals can be attached to the
antibody using such metal chelating groups as diethylen-
etriaminepentacetic acid (DTPA) or ethylenediaminetet-
raacetic acid (EDTA).

[0209] The antibody also can be detectably labeled by
coupling it to a chemiluminescent compound. The presence
of the chemiluminescent-tagged antibody is then determined
by detecting the presence of luminescence that arises during
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the course of a chemical reaction. Examples of particularly
useful chemiluminescent labeling compounds are luminol
isoluminol, theromatic acridinium ester, imidazole, acri-
dinium salt and oxalate ester.

[0210] Likewise, a bioluminescent compound can be used
to label the antibody of the present invention. Biolumines-
cence is a type of chemiluminescence found in biological
systems in, which a catalytic protein increases the efficiency
of the chemiluminescent reaction. The presence of a biolu-
minescent protein is determined by detecting the presence of
luminescence. Important bioluminescent compounds for
purposes of labeling are luciferin, luciferase and aequorin.

[0211] Still further, the invention encompasses methods
and compositions for the treatment of the disorders
described above, and any others that are found to be asso-
ciated with apoptotic cell death. Such methods and compo-
sitions are capable of modulating the level of expression of
Tango-63d or Tango-63¢ and/or the level of activity of the
gene products.

[0212] Numerous ways of altering the expression or activ-
ity of the polypeptides of the invention are known to skilled
artisans. For example, living cells can be transfected in vivo
with the nucleic acid molecules of the invention (or trans-
fected in vitro and subsequently administered to the patient).
For example, cells can be transfected with plasmid vectors
by standard methods including, but not limited to, liposome-
polybrene-, or DEAE dextran-mediated transfection (see,
e.g., Felgner et al., Proc. Natl. Acad. Sci. USA 84:7413,
1987; Ono et al., Neurosci. Lett. 117:259, 1990, Brigham et
al., Am. J. Med. Sci. 298:278, 1989), ¢lectroporation (Neu-
mann et al.,, EMBO J. 7:841, 1980), calcium phosphate
precipitation (Graham et al., Virology 52:456. 1973; Wigler
et al., Cell 14:725, 1978; Felgner et al., supra), microinjec-
tion (Wolff et al., Science 247:1465, 1990), or velocity
driven microprojectiles (“biolistics™).

[0213] These methods can be employed to mediate thera-
peutic application of the molecules of the invention. For
example, antisense nucleic acid therapies or ribozyme
approaches can be used to inhibit utilization of Tango-63d
and/or Tango-63e¢ mRNA,; triple helix approaches can also
be successful in inhibiting transcription of various polypep-
tides in the TNF receptor superfamily. Antisense approaches
involve the design of oligonucleotides (either DNA or RNA)
that are complementary to the mRNA molecules of the
invention. The antisense oligonucleotides will bind to the
complementary mRNA transcripts and prevent translation.
Antisense oligonucleotides must be specific for the mRNA
of interest. Accordingly, oligonucleotides disclosed herein
as SEQ ID NOs:8B, 9B, 10B, and 11B are especially
preferred. For example, the following oligonucleotides are
suitable for specifically binding Tango-63d or Tango-63e
mRNA: 5-CATGGCGGTAGGGAACGCTCT-3' (SEQ ID
NO:14; the reverse and complement of nucleotides 128-
148), 5-GTTCTGTCCCCGTTGTTCCAI-3'" (SEQ ID
NO:15; the reverse and complement of nucleotides 110-
130). The following oligonucleotides are suitable for spe-
cifically binding Tango-63d mRNA because they bind to
sequences that are not present in Tango-63e: 5'-GGCTTC-
CCCACTGTGCTTTGT-3'(SEQ ID NO:16); and 5-GGAG-
GTCACCGTCTCCTCCAC-3' (SEQ ID NO:17).

[0214] Absolute complementarity, although preferred, is
not required. A sequence “complementary” to a portion of an
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RNA, as referred to herein, means a sequence having
sufficient complementarity to be able to hybridize with the
RNA, forming a stable duplex; in the case of double-
stranded antisense nucleic acids, a single strand of the
duplex DNA can thus be tested, or triplex formation can be
assayed. The ability to hybridize will depend on both the
degree of complementarity and the length of the antisense
nucleic acid. Generally, the longer the hybridizing nucleic
acid, the more base mismatches with an RNA it can contain
and still form a stable duplex (or triplex, as the case may be).
One skilled in the art can ascertain a tolerable degree of
mismatch by use of standard procedures to determine the
melting point of the hybridized complex.

[0215] Any type of plasmid, cosmid, YAC or viral vector
can be used to prepare the recombinant DNA construct that
can be introduced directly into the tissue site; for example,
the choroid plexus or hypothalamus. Alternatively, viral
vectors can be used which selectively infect the desired
tissue; (for example, for brain, herpesvirus vectors can be
used), in which case administration can be accomplished by
another route (for example, systemically).

[0216] Methods of designing antisense nucleic acids and
introducing them into host cells have been described in, for
example, Weinberg et al. (U.S. Pat. No. 4,740.463; hereby
incorporated by reference).

[0217] Alternatively, the nucleic acid molecules of the
invention can be administered so that expression of the
Tango-63d and/or Tango-63¢ occurs in tissues where it does
not normally occur, or is enhanced in tissues where it is
normally expressed. This application can be used, for
example, to suppress apoptotic cell death and thereby treat
disorders in which cellular populations are diminished, such
as those described herein as “disorders associated with
diminished cell survival.” Preferably, the therapeutic nucleic
acid (or recombinant nucleic acid construct) is applied to the
site where cells are at risk of dying by apoptosis, to the tissue
in the larger vicinity, or to the blood vessels supplying these
areas.

[0218] Ideally, the production of a polypeptide that is a
form of Tango-63d or Tango-63¢ (including forms that are
involved in mediating apoptosis) by any gene therapy
approach described herein, will result in a cellular level of
expression that is at least equivalent to the normal, cellular
level of expression of Tango-63d or Tango-63e. Skilled
artisans will recognize that these therapies can be used in
combination with more traditional therapies, such as sur-
gery, radiotherapy, or chemotherapy. Accordingly, and as
described below, the invention features therapeutic compo-
sitions that contain the nucleic acid molecules, polypeptides,
and antibodies of the invention, as well as compounds that
are discovered, as described below, to affect them.

Identification of Compounds that Mediate
Oligomerization between Polypeptides

Within a Tango-63d- or Tango-63e-Containing
Complex

[0219] It has been shown (see Background of the Inven-
tion) that apoptosis can be induced by the formation of
specific complexes of polypeptides, for example those that
assemble when TNFR-1 or the Fas receptor are bound.
Given the conservation between the intracellular domains of
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TNFR-1, Tango-63d, and Tango-63¢, the same or similar
polypeptides may assemble with Tango-63d or Tango-63e.
Therefore, apoptosis can be inhibited within a cell that
contains compounds that specifically inhibit interaction
between Tango-63d and/or Tango-63¢ and polypeptides that
would otherwise assemble to form a complex with these
polypeptides. Conversely, apoptosis can be stimulated
within a cell containing compounds that specifically pro-
mote interaction between Tango-63d and/or Tango-63e and
one or more additional polypeptides. Accordingly, the inven-
tion features a method for treating a patient who has a
disorder associated with an abnormally high rate of apop-
totic cell death by administering to the patient a compound
that inhibits oligomerization between Tango-63d or Tango-
63e and other polypeptides. Patients who suffer instead from
an abnormally low rate of apoptotic cell death can be treated
with a compound that promotes oligomerization between
these polypeptides.

[0220] The invention also features methods for screening
compounds to identify those which increase or decrease the
interaction between either Tango-63d and Tango-63e and
other polypeptides. One suitable assay for determining
whether another polypeptide has become associated with
Tango-63d or Tango-63e is an immuprecipitation assay. A
suitable immunoprecipitation assay is described by Kischkel
et al. (EMBO J. 14:5579, 1995). Anti-Tango-63d or Anti-
Tango-63e antibodies can be used to perform these assays in
the presence and absence of selected compounds, and to
thereby identify those that increase or decrease association
between polypeptides within the Tango-63d and Tango-63e
complexes.

[0221] Recently, compounds that can penetrate the cell
membrane were devised and shown to be capable of con-
trolling the intracellular oligomerization of specific proteins.
More specifically, ligands were used to induce intracellular
oligomerization of cell surface receptors that lacked their
transmembrane and extracellular regions but that contained
intracellular signaling domains. Spencer et al. (Science
262:1019-1024, 1993) reported that addition of these ligands
to cells in culture resulted in signal transmission and specific
target gene activation. Further, these investigators proposed
the use of these ligands “wherever precise control of a signal
transduction pathway is desired.” For further guidance in the
use of synthetic ligands to induce dimerization of proteins,
see Belshaw et al. (Proc. Natl. Acad. Sci. USA 93:4604-
4607). This approach can be used to induce intracellular
oligomerization within a Tango-63d- or Tango-63e-contain-
ing complex.

[0222] Identification and Characterization of Nucleic Acid
Molecules Encoding Tango-63d and Tango-63e

[0223] Human prostate epithelial cells were obtained from
Clonetics Corporation (San Diego, Calif.) and expanded in
culture with Prostate Epithelial Growth Medium (PrEGM;
Clonetics) according to the recommendations of the sup-
plier. When the cells reached 80% confluence, they were
cultured in Prostate Basal Media (Clonetics) for 24 hours.
The prostate cells were then stimulated with PrEGM and
cycloheximide (CHI; 40 pg/ml) for 3 hours. Total RNA was
isolated using the RNeasyd Midi Kit (Qiagen; Chatsworth,
Calif.), and the polyA™ fraction was further purified using
Oligotex] beads (Qiagen).

[0224] Three ug of polyA™ RNA were used to synthesize
a cDNA library using the Superscripttd cDNA synthesis kit
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(Gibeo BRL, Gaithersburg, Md.). Complementary DNA was
directionally cloned into the expression plasmid pMET7
using the Sall and Notl sites in the polylinker to construct a
plasmid library. Transformants were picked and grown up
for single-pass sequencing. Additionally, prostate cDNA
was ligated into the Sall/Notl sites of the ZipLox[J vector
(Gibco BRL) for construction of a lambda phage cDNA
library.

[0225] Two different forms of Tango-63 have been iden-
tified in the prostate cDNA library through EST sequencing
and screening of the lambda phage library for the isolation
of additional clones (Tango-63d and Tango-63e). Tango-63d
encodes a polypeptide of 440 amino acids (encoded by
nucleotides 128 to 1447 of SEQ ID NO:3 and shown in FIG.
3); and Tango-63e encodes a polypeptide of 411 amino acids
(encoded by nucleotides 128 to 1360 of SEQ ID NO:5 and
shown in FIG. 4). The polypeptide encoded by Tango-63¢ is
identical to that encoded by Tango-63d, with the exception
of the deletion of amino acids 183-211 (encoded by nucle-
otides 677-760) in the Tango-63d sequence. The deleted
amino acids are those just amino-terminal to the transmem-
brane domain in Tango-63d, Tango-63d and Tango-63e are
novel polypeptides that represent new members of the tumor
necrosis factor (TNF) receptor superfamily.

[0226] The members of the TNFR receptor superfamily
are characterized by the presence of cysteine-rich repeats in
their extracellular domains, and the Fas/APO-1 receptor and
TNFR-1 also share an intracellular region of homology
designated the “death domain” because it is required to
signal apoptosis (Itoh and Nagata, J. Biol. Chem.
268:10932-10937, 1993). As described above, this shared
death domain suggests that both receptors interact with a
related set of signal-transducing molecules.

[0227]

[0228] The expression of Tango-63 (which is subsequently
alternatively spliced to produce the novel polypeptides of
the invention, Tango-63d and Tango-63¢) was analyzed
using Northern blot hybridization. A 422 base pair DNA
fragment was generated using PCR with the following two
oligonucleotides: LRH1 (5-ATGGAACAACGGGGA-
CAG-3'(SEQ ID NO:18); nucleotide positions 128-145 in
Tango-63d) and LRH3 (5-TTCTTCGCACTGACACAC-
3'(SEQ ID NO:19); reverse and complement to nucleotide
positions 533-550 in Tango-63d for use as a probe. The DNA
was radioactively labeled with **P-dCTP using the Prime-
It kit (Stratagene, La Jolla, Calif.) according to the instruc-
tions of the supplier. Filters containing human mRNA
(MTNI and MTNII from Clontech, Palo Alto, Calif.) were
probed in ExpressHybd hybridization solution (Clontech)
and washed at high stringency. More specifically, the wash
was carried out by submerging the filters in 2x SSC, 0.05%
SDS at 550C (2x20 minutes) and then in 0.1x SSC, 0.1%
SDS at 5500C (2x20 minutes).

[0229] Tango-63 is expressed as a 4.2 kilobase (kb) tran-
script in a wide variety of human tissues including heart,
placenta, lung, liver, skeletal muscle, kidney, pancreas,
spleen, thymus, prostate, testis, ovaries, small intestine,
colon, and peripheral blood leukocytes. Expression of
Tango-63 was also detectable in the brain, but at signifi-
cantly lower levels than in other tissues. Additional, but
fainter, bands at about 2.2 kb (liver) and 1.0 kb (skeletal

Tissue Distribution of Tango-63
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muscle) were also observed. These bands could represent
additional forms of Tango-63 degradation products or cross-
reacting mRNAs.

[0230] An Assay for Tango-63d and Tango-63e Mediated
Apoptosis

[0231] An assay for Tango-63d- or Tango-63e-mediated
apoptosis can be used in screening assays to identify com-
pounds that increase or decrease the degree of apoptosis
within a population of cells. The compounds identified using
these assays can alter the degree of apoptosis by altering the
expression of Tango-63d or Tango-63e, the activity of
Tango-63d or Tango-63e, or the way in which these polypep-
tides interact with other polypeptides. Compounds identified
in these assays can be used as therapeutic compounds to treat
disorders associated with an abnormal rate of apoptosis.

[0232] Assays of apoptosis, particularly when apoptosis is
mediated by a polypeptide in the TNF receptor superfamily,
generally employ an antibody directed against the polypep-
tide, which, upon binding, initiates apoptosis. Alternatively,
an assay that requires only overexpression of the polypep-
tide of interest can be performed. An example of such an
assay is described below.

[0233] The activity of the polypeptides of the invention
can be assayed via a cotransfection assay that is based on
co-uptake (transfection) with plasmids that encode a
polypeptide of the invention. The assay described below is
based on the observation that overexpression of TNFR-1,
DR-3, and several other death inducing molecules, such as
Caspases, is sufficient to cause apoptosis in the absence of
other stimuli. The assay described below demonstrates the
ability of the novel polypeptides of the invention to diminish
the number of cells surviving in culture by activating
apoptosis.

[0234] p-galactosidase expression assays were performed
essentially as described by Kumar et al. (Genes & Dev.
8:1613-1626, 1994). SW480 cells, derived from a human
colon carcinoma, were cultured in Dulbecco’s modified
Eagle’s medium (DMEM), high glucose, supplemented with
10% fetal calf serum and 100 ug/ml each of penicillin G and
streptomyein. The cells were seeded at a density of 3x10°
cells/well on 6-well (35 mm) plates and grown in 5% CO,
at 3700C. The following day, the cells were transfected with
0.5 ug of pSVp (Clontech), which carries an insert encoding
p-galactosidase, and 2.5 ug of either a control or an experi-
mental plasmid using Lipofectamine[] reagent (Life Tech-
nologies) and Opti-MEMO medium (Life Technologies).
The experimental plasmids contained inserts encoding
Tango-63d or Tango-63e; the control plasmids were other-
wise identical except the Tango-63d or Tango-63e inserts
were absent. Thirty-six hours following transfection, the
cells were rinsed twice with phosphate-buffered saline
(PBS), fixed, and stained for 6 hours or more at 3701C. If
desired, the cells can remain in the staining solution at room
temperature for longer periods of time. The staining process
consisted of exposure to 1% X-gal, 4 mM potassium ferri-
cyanide, and 2 mM magnesium chloride in PBS. After
staining, the cells were examined with a light microscope for
the appearance of blue color, indicating successful transfec-
tion.

[0235] The result of transfection with the control plasmid
(encoding P-gal) and either the control or experimental
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plasmid (encoding Tango-63d or Tango-63¢) was assessed
by determining the percentage of blue (i.e. transfected) cells
in each well or by counting the total number of blue cells in
each well. In preliminary experiments, expression of Tango-
63d or Tango-63e caused approximately 90% reduction in
the number of B-gal positive cells remaining in culture.

[0236] Numerous substances are capable of inducing apo-
ptosis in various cell types and can thus be used in assays of
apoptosis. These substances include physiological activa-
tors, such as TNF family members (for example, Fas ligand,
TNFa, and TRAIL/APO2). Cell death can also be induced
when growth factors are withdrawn from the medium in
which the cells are cultured. Additional inducers of apop-
tosis include heat shock, viral infection, bacterial toxins,
expression of the oncogenes mye, rel, and E1A, expression
of tumor suppressor genes, cytolytic T cells, oxidants, free
radicals, gamma and ultraviolet irradiation, f-amyloid pep-
tide, ethanol, and chemotherapeutic agents such as Cisplatin,
doxorubicin, arabinoside, nitrogen mustard, methotrexate,
and vincristine.

[0237]

[0238] A vector for expression of Tango-67 can be pre-
pared using a vector pcDNAI/Amp (Invitrogen). This vector
includes: a SV40 origin of replication, an ampicillin resis-
tance gene, an E. coli replication origin, a CMV promoter
followed by polylinker region, a SV40Q intron, a and poly-
adenylation site. A DNA fragment encoding Tango-67 is
cloned into the polylinker region of the vector such that
Tango-67 expression is under the control of the CMV
promoter. A DNA sequence encoding Tango-67 is prepared
by PCR amplification of a Tango-67 using primers which
include restriction sites that are compatible with the
polylinker. The Tango-67 sequence is inserted into the
vector. The resulting construct is used to transform F. coli
strain SURE (Stratagene, La Jolla, Calif.) and amp resistant
colonies are selected. Plasmid DNA is isolated from trans-
formants and examined by restriction analysis the presence
of the correct fragment. For expression of the recombinant
Tango-67. COS cells are transfected with the expression
vector by DEAE-DEXTRAN method and grown is standard
tissue culture medium.

Expression of Recombinant Tango-67 in COS cells

[0239] Chromosome 8p Loss of Heterozygosity (LOH)
and Tango-63
[0240] In tumor tissues and cultured cancer cells, loss of

heterozygosity (LOH) is much more frequently observed on
the short arm of human chromosome 8p than on any other
human chromosome. Tumor suppressor genes have been
identified in regions of frequent LOH in tumor samples (e.g.,
p53. Rb, APC, DCC-DPC4). The frequency of LOH
reported in the 8p region defined by markers D8S133 to
NEFL is greater than 80% in prostate cancer microdissected
samples (Vocke et al.. Cancer Res. 56:2411-2416, 1996). In
addition, loss of 8p is also a frequent event in a number of
other cancers including colon cancer, non-small cell lung
cancer, breast cancer (Yaremko et al.. Genes. Chrom. Cancer
16:189-195. 1996), head and neck cancer (Scholnick et al.,
J. Natl. Cancer Inst. 88:1676-1682. 1996), hepatocarcinoma
(Emi et al., Genes, Chrom. Cancer 7:152-157, 1993), and
bladder cancer (Takle et al., Oncogene 12:1083-1087, 1996).
Linkage analyses on German breast cancer families’ pedi-
grees have identified a strong linkage in this same region of
8p (Seitz et al., Oncogene 14:741-743, 1997), which has
been termed the BRCA3 gene region (Kerangueven et al.).
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[0241] Tango-63 has been mapped on the Stanford Human
Genome Center G3 radiation hybrid panel close to marker
D8S1734 with a LOD score of 6. The mapping was carried
out using a pair of primers from the 3' untranslated region
(UTR). The primers are designated t63-f2 (5'-ATGTCAT-
TGTTTTCACAGCA-3'; SEQ ID NO:20) and t63-r2 (5'-
GCTCAAGCGATTCTCTCA-3; SEQ ID NO:21). This
map position is located in the most frequently lost region of
chromosome 8 between markers D8S 133 and NEFL.

[0242] Subsequently, three overlapping yeast artificial
chromosomes (YACs) were used to place Tango-63 on the
physical map of chromosome 8 between markers WI-6088
and WI-6563.

[0243] Tango-67

[0244] Tango-67 is a new member of the growth factor
superfamily. At the protein sequence level. Tango-67 is
related to the product of the Drosophila twisted gastrulation
gene and human conective tissue growth factor.

[0245] Tango-67 polypeptides are useful for growth pro-
motion. Accordingly they have applications in wound heal-
ing, tissue repair, implant fixation, and stimulation of bone
growth.

[0246] Cloning of the Tango-67 Gene

[0247] Human astrocytes (obtained from Clonetics Cor-
poration; San Diego, Calif.) were expanded in culture with
Astrocyte Growth Media (AGN; Clonetics) according to the
recommendations of the supplier. When the cells reached
~80-90% confluence, they were stimulated with 200 units/
ml Interleukin 1f (Boehringer Mannheim, Indianapolis,
Ind.) and cycloheximide (CHI; 40 micrograms/ml) for 4
hours. Total RNA was isolated using the RNeasy Midi Kit
(Qiagen; Chatsworth, Calif.), and the poly A+ fraction was
further purified using Oligotex beads (Qiagen).

[0248] Three micrograms of poly A+ RNA were used to
synthesize a cDNA library using the Superscript cDNA
Synthesis kit (Gibco BRL:Gaithersburg, Md.). Complemen-
tary DNA was directionally cloned into the expression
plasmid pMET7 using the Sall and Notl sites in the
polylinker to construct a plasmid library. Transformants
were picked and grown up for single-pass sequencing.
Additionally, astrocyte cDNA was ligated into the Sall/Notl
sites of the ZipLox vector (Gibco BRL) for construction of
a lambda phage cDNA library. A partial cDNA clone that
encoded a protein with homology to TSG was identified, and
additional screening of the phage library led to the isolation
of a full-length clone for Tango 67. Tango 67 encodes a
protein of 223 amino acids that is 36% identical to D.
melanogaster TSG, based on comparisons using the GAP
program from GCG (Madison, Wis.).

[0249] Analysis of Tango-67 Expression

[0250] The expression of Tango 67 was analyzed using
Northern blot hybridization. A 410 base pair (bp) DNA
fragment was generated using PCR (corresponding to nucle-
otides 234 to 643 in SEQ ID NO:7) for use as a probe. The
DNA was radioactively labeled with **P-dCTP using the
Prime-It kit (Strategen, LaJolla, Calif.) according to the
instructions of the supplier. Filters containing human mRNA
(MTNI and MTNII form Clontech, Palo Alto, Calif.) were
probed in ExpressHyb hybridization solution (Clontech) and
washed at high stringency according to using a slight
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variation of the manufacturer’s recommendations. The high
stringency wash is 2x20 min in 2x SSC. 0.05% SDS at
550C; then 2x20 min in 0.1x SSC, 0.1% SDS at 550C.

[0251] Tango 67 is expressed at variable levels in all
tissues examined (spleen, thymus, prostate, testes, ovary,
small intestine, colon, PBLs, heart, brain, placenta, lung,
liver, skeletal muscle, kidney and pancreas.) The Tango 67
gene is expressed as two transcripts, an ~4.4 kilobase (kb)
and ~2.4 kb mRNA, in good agreement with the cDNA
clones isolated. The relative levels of the two transcripts
vary from tissue to tissue, though with the exception of
testes, the 4.4 transcript is significantly more abundant. In
the testes the levels of the 4.4 and 2.4 kb mRNAs are
approximately the same, and an additional hybridizing tran-
script is seen at ~800 bp.

[0252] Huchordin

[0253] Huchordin, a human protein described here for the
first time, is an 867 amino acid protein that is predicted to
be a secreted protein. A putative signal sequence encom-
passes amino acids 1-26 of huchordin.

[0254] Huchordin bears homology to Xenopus chordin
(Sasai et al., Cell 79:779, 1994). Like Xenopus chordin,
huchordin includes several cysteine-rich repeats. Xenopus
chordin includes four such repeats (R1, R2, R3, and R4) of
58-74 residues (Sasai et al, Cell 79:779, 1994) each of
which includes 10 cysteine residues at conserved positions.

[0255] Huchordin contains three intact cysteine-rich
repeats (amino acids 51-125; amino acids 696-762; and
amino acids 784-844), corresponding to R1, R3, and R4 of
chordin. The huchordin cysteine-rich repeat (amino acids
644-674) corresponding to R2 of chordin contains only six
of the 10 conserved cys residues and is properly considered
a half repeat.

[0256] Four potential N-glycosylation sites (217, 351,
365, and 434) are located between R1 and R2 in huchordin.
Chordin also has four such sites. Two of the potential
huchordin N-glycosylation sites N351 at N434 are in posi-
tions that are conserved in chordin.

[0257] Overall, the huchordin gene described herein has
66% homology at the nucleotide level to the Xenopus
chordin gene, and the huchordin protein described herein
has 53% homology to Xenopus chordin protein at the amino
acid level.

[0258] The invention also features molecules that alter the
cellular localization of huchordin. Such molecules can be
used to treat disorders associated with aberrant cellular
localization of huchordin. Huchordin may also be used to
inhibit fibrosis or angiogenesis.

[0259] In addition, the invention features substantially
pure polypeptides that functionally interact with huchordin,
e.g., novel members of the TGF-§ superfamily, and the
nucleic acid molecules that encode them.

[0260] Identification, Sequencing, and Characterization of
a Human Huchordin Gene

[0261] A novel open reading frame was identified during
genomic sequencing of a human bacterial artificial chromo-
some. The open reading frame was located approximately 4
kb upstream of the thrombopoietin gene. A genomic frag-
ment within the open reading frame was used to probe a
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human brain ¢cDNA library (Clontech; Palo Alto, Calif.). A
near full-length ¢cDNA clone, lacking only two nucleotides
of the initial Met codon, was identified. The identity of the
missing nucleotides was confirmed by comparison to the
genomic sequence. The cDNA clone encoded an 867 amino
acid protein. The cDNA sequence of huchordin is shown in
FIG. 6 (SEQ ID NO:9). The huchordin encoding portion of
this cDNA extends from nucleotide 1 to nucleotide 2601
(SEQ ID NO:24). The amino acid sequence of huchordin is
also shown in FIG. 6 (SEQ ID NO:10).

[0262] Huchordin is predicted to be a secreted protein
having a signal sequence extending from amino acid 1 to
amino acid 26. At the amino acid level, huchordin is 53%
identical to Xenopus chordin (Sasai et al., Cell 79:779,
1994). FIG. 7 is an alignment of a portion of the amino acid
sequence of huchoridin and a portion of the amino acid
sequence of Xenopus chordin (SEQ ID NO:11). Variants of
huchordin that are more likely to retain activity do not have
alterations at the amino acid positions conserved between
huchordin and chordin.

[0263] A human Northern blots (Clontech; Palo Alto,
Calif.) probed with a full-length huchordin ¢cDNA clone
revealed the presence of an approximately 7.5 kb transcript
in adult liver and fetal liver, an approximately 2.7 kb
transcript in fetal liver, and an approximately 4.4 kb tran-
script in brain, heart, and pancreas.

[0264] As noted above, huchordin has homology to Xeno-
pus chordin, a secreted molecule that functions as a dorsal-
izing factor in early embryo development. Chordin binds
and antagonizes BMP-4, a member of the TGF-beta super-
family.

[0265] Huchordin may bind members of the TGF-beta
superfamily, e.g., TGF-beta. To the extent that huchordin (or
fragments thereof) bind TGF-beta, huchordin can be used to
reduce TGF-beta activity, for example, to reduce fibrosis of
the kidney, liver, or lung.

[0266] The cysteine rich repeats of huchordin are found in
thrombospondin-1, thrombospondin-2, and procollagen,
protein with anti-angiogenic activity. Thus, huchordin (or
fragments thereof which include one or more of the cysteine
rich repeats) can be used to inhibit angiogenesis. Such
inhibition is useful in limiting tumor growth.

[0267] Nucleic Acid Molecules

[0268] The nucleic acid molecules of the invention can be
cDNA, genomic DNA, synthetic DNA, or RNA, and can be
double-stranded or single-stranded (i.e., either a sense or an
antisense strand). Fragments of these molecules are also
considered within the scope of the invention, and can be
produced, for example, by the polymerase chain reaction
(PCR) or generated by treatment with one or more restric-
tion endonucleases. A ribonucleic acid (RNA) molecule can
be produced by in vitro transcription. Preferably, the nucleic
acid molecules encode polypeptides that, regardless of
length, are soluble under normal physiological conditions.

[0269] The nucleic acid molecules of the invention can
contain naturally occurring sequences, or sequences that
differ from those that occur naturally, but, due to the
degeneracy of the genetic code, encode the same polypep-
tide (for example, one of the polypeptides of SEQ ID NO:2,
SEQ ID NO:4, SEQ ID NO:6. SEQ ID NO:8, or SEQ ID
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NO:10). In addition, these nucleic acid molecules are not
limited to sequences that only encode polypeptides, and
thus, can include some or all of the non-coding sequences
that lie upstream or downstream from a coding sequence.

[0270] The nucleic acid molecules of the invention can be
synthesized (for example, by phosphoramidite-based syn-
thesis) or obtained from a biological cell, such as the cell of
a mammal. Thus, the nucleic acids can be those of a human,
mouse, rat, guinea pig, cow, sheep, horse, pig, rabbit,
monkey, dog, or cat. Combinations or modifications of the
nucleotides within these types of nucleic acids are also
encompassed.

[0271] In addition, the isolated nucleic acid molecules of
the invention encompass fragments that are not found as
such in the natural state. Thus, the invention encompasses
recombinant molecules, such as those in which a nucleic
acid molecule (for example, an isolated nucleic acid mol-
ecule encoding a nucleic acid or polypeptide of the inven-
tion) is incorporated into a vector (for example, a plasmid or
viral vector) or into the genome of a heterologous cell (or the
genome of a homologous cell, at a position other than the
natural chromosomal location). Recombinant nucleic acid
molecules and uses therefor are discussed further below.

[0272] In the event the nucleic acid molecules of the
invention encode or act as antisense molecules, they can be
used for example., to regulate translation of polypeptides of
the invention. Techniques associated with detection or regu-
lation of expression of nucleic acids or polypeptides of the
invention are well known to skilled artisans and can be used
(1) to diagnose and/or treat inflammation or disorders asso-
ciated with cellular proliferation (e.g., thymotaxin and
Tango-67), (2) to diagnose and/or treat disorders associated
with apoptotic cell death (e.g., Tango-63), or (3) to diagnose
and/or treat disorders associated with aberrant expression of
nucleic acids or polypeptides of the invention (e.g., huchor-
din). These nucleic acid molecules are discussed further
below in the context of their clinical utility.

[0273] The invention also encompasses nucleic acid mol-
ecules that hybridize under stringent conditions to a nucleic
acid molecule encoding a polypeptide of the invention. The
cDNA sequences described herein (e.g., SEQ ID NO:1, SEQ
ID NO:3, SEQ ID NO:5, SEQ ID NO:7, or SEQ ID NO:9)
can be used to identify these nucleic acids, which include,
for example, nucleic acids that encode homologous polypep-
tides in other species, and splice variants of the genes of the
invention in humans or other mammals. Accordingly, the
invention features methods of detecting and isolating these
nucleic acid molecules. Using these methods, a sample (for
example, a nucleic acid library, such as a cDNA or genomic
library) is contacted (or “screened”) with a probe specific to
a nucleic acid of the invention (for example, a fragment of
SEQID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7,
or SEQ ID NO:9 that is at least 12 nucleotides long). The
probe will selectively hybridize to nucleic acids encoding
related polypeptides (or to complementary sequences
thereof). Because the polypeptides encoded by nucleic acids
of the invention include those related to other C—C
chemokines, the term “selectively hybridize™ is used to refer
to an event in which a probe binds to nucleic acids encoding
nucleic acids or polypeptides of the invention (or to comple-
mentary sequences thereof) to a detectably greater extent
than to nucleic acids encoding other C—C chemokines (or
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to complementary sequences thereof). The probe, which can
contain at least 12 (for example, 15, 25, 50, 100, or 200
nucleotides), can be produced using any of several standard
methods (see, for example, Ausubel et al.,“Current Protocols
in Molecular Biology, Vol. I,” Green Publishing Associates.
Inc., and John Wiley & Souns, Inc., NY, 1989). For example,
the probe can be generated using PCR amplification meth-
ods in which oligonucleotide primers are used to amplify a
nucleic acid sequence specific for a nucleic acid or polypep-
tide of the invention (for example, a nucleic acid encoding
the chemokine-like domain) that can be used as a probe to
screen a nucleic acid library, as described above, and thereby
detect nucleic acid molecules (within the library) that
hybridize to the probe.

[0274] One single-stranded nucleic acid is said to hybrid-
ize to another if a duplex forms between them. This occurs
when one nucleic acid contains a sequence that is the reverse
and complement of the other (this same arrangement gives
rise to the natural interaction between the sense and anti-
sense strands of DNA in the genome and underlies the
configuration of the “double helix™). Complete complemen-
tarity between the hybridizing regions is not required in
order for a duplex to form; it is only necessary that the
number of paired bases is sufficient to maintain the duplex
under the hybridization conditions used.

[0275] Typically, hybridization conditions are of low to
moderate stringency. These conditions favor specific inter-
actions between completely complementary sequences, but
allow some non-specific interaction between less than per-
fectly matched sequences to occur as well. After hybridiza-
tion, the nucleic acids can be “washed” under moderate or
high conditions of stringency to dissociate duplexes that are
bound together by some non-specific interaction (the nucleic
acids that form these duplexes are thus not completely
complementary).

[0276] As is known in the art, the optimal conditions for
washing are determined empirically, often by gradually
increasing the stringency. The parameters that can be
changed to affect stringency include, primarily, temperature
and salt concentration. In general, the lower the salt con-
centration and the higher the temperature the higher the
stringency. Washing can be initiated at a low temperature
(for example, room temperature) using a solution containing
a salt concentration that is equivalent to or lower than that
of the hybridization solution. Subsequent washing can be
carried out using progressively warmer solutions having the
same salt concentration. As alternatives, the salt concentra-
tion can be lowered and the temperature maintained in the
washing step, or the salt concentration can be lowered and
the temperature increased. Additional parameters can also be
altered. For example, use of a destabilizing agent, such as
formamide, alters the stringency conditions.

[0277] Inreactions where nucleic acids are hybridized, the
conditions used to achieve a given level of stringency will
vary. There is not one set of conditions, for example, that
will allow duplexes to form between all nucleic acids that
are 85% identical to one another; hybridization also depends
on unique features of each nucleic acid. The length of the
sequence, the composition of the sequence (for example, the
content of purine-like nucleotides versus the content of
pyrimidine-like nucleotides) and the type of nucleic acid (for
example, DNA or RNA) affect hybridization. An additional
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consideration is whether one of the nucleic acids is immo-
bilized (for example, on a filter).

[0278] An example of a progression from lower to higher
stringency conditions is the following, where the salt content
is given as the relative abundance of SSC (a salt solution
containing sodium chloride and sodium citrate; 2x SSC is
10-fold more concentrated than 0.2x SSC). Nucleic acids are
hybridized at 4200C in 2x SSC/0.1% SDS (sodium dode-
cylsulfate; a detergent) and then washed in 0.2x SSC/0.1%
SDS at room temperature (for conditions of low stringency);
0.2x SSC/0.1% SDS at 420C (for conditions of moderate
stringency); and 0.1x SSC at 68JC (for conditions of high
stringency). Washing can be carried out using only one of
the conditions given, or each of the conditions can be used
(for example, washing for 10-15 minutes each in the order
listed above. Any or all of the washes can be repeated. As
mentioned above, optimal conditions will vary and can be
determined empirically.

[0279] A second set of conditions that are considered
“stringent conditions” are those in which hybridization is
carried out at 50JC in Church buffer (7% SDS, 0.5%
NaHPO,, 1 M EDTA, 1% BSA) and washing is carried out
at 500C in 2x SSC.

[0280] Once detected, the nucleic acid molecules can be
isolated by any of a number of standard techniques (see, for
example, Sambrook et al., “Molecular Cloning, A Labora-
tory Manual,” 2nd Ed. Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N.Y., 1989).

[0281] The invention also encompasses: (a) expression
vectors that contain any of the foregoing coding sequences
related to nucleic acids of the invention and/or their comple-
ments (that is, “antisense” sequence); (b) expression vectors
that contain any of the foregoing coding sequences related to
nucleic acids of the invention operatively associated with a
regulatory element (examples of which are given below) that
directs the expression of the coding sequences; (c) expres-
sion vectors containing, in addition to sequences encoding a
polypeptide of the invention, nucleic acid sequences that are
unrelated to nucleic acid sequences encoding a nucleic acid
or polypeptide of the invention, such as molecules encoding
a reporter or marker; and (d) genetically engineered host
cells that contain any of the foregoing expression vectors
and thereby express the nucleic acid molecules of the
invention in the host cell.

[0282] Recombinant nucleic acid molecule can contain a
sequence encoding a soluble polypeptide of the invention,
mature polypeptide of the invention, polypeptide of the
invention having a signal sequence, or a domain (e.g., a
chemokine-like domain) of a polypeptide of the invention.
The full length polypeptides of the invention, a domain of a
polypeptide of the invention, or a fragment thereof may be
fused to additional polypeptides, as described below. Simi-
larly, the nucleic acid molecules of the invention can encode
the mature form of a polypeptide of the invention or a form
that encodes a polypeptide that facilitates secretion. In the
latter instance, the polypeptide is typically referred to as a
proprotein, which can be converted into an active form by
removal of the signal sequence, for example, within the host
cell. Proproteins can be converted into the active form of the
protein by removal of the inactivating sequence.

[0283] The regulatory elements referred to above include,
but are not limited to, inducible and non-inducible promot-
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ers, enhancers, operators and other elements, which are
known to those skilled in the art, and which drive or
otherwise regulate gene expression. Such regulatory ele-
ments include but are not limited to the cytomegalovirus
hCMYV immediate early gene, the early or late promoters of
SV40 adenovirus, the lac system, the trp system, the TAC
system, the TRC system, the major operator and promoter
regions of phage A, the control regions of fd coat protein, the
promoter for 3-phosphoglycerate kinase, the promoters of
acid phosphatase, and the promoters of the yeast c.-mating
factors.

[0284] Similarly, the nucleic acid can form part of a hybrid
gene encoding additional polypeptide sequences, for
example, sequences that function as a marker or reporter.
Examples of marker or reporter genes include f-lactamase,
chloramphenicol acetyltransferase (CAT), adenosine deami-
nase (ADA), aminoglycoside phosphotransferase (neo’,
G418"), dihydrofolate reductase (DHFR), hygromycin-B-
phosphotransferase (HPH), thymidine kinase (TK), lacZ
(encoding B-galactosidase). and xanthine guanine phospho-
ribosyltransferase (XGPRT). As with many of the standard
procedures associated with the practice of the invention,
skilled artisans will be aware of additional useful reagents,
for example, of additional sequences that can serve the
function of a marker or reporter. Generally, the hybrid
polypeptide will include a first portion and a second portion;
the first portion being a polypeptide of the invention and the
second portion being, for example, the reporter described
above or an immunoglobulin constant region.

[0285] The expression systems that may be used for
purposes of the invention include, but are not limited to,
microorganisms such as bacteria (for example, F. coli and B.
subtilis) transformed with recombinant bacteriophage DNA,
plasmid DNA, or cosmid DNA expression vectors contain-
ing the nucleic acid molecules of the invention; yeast (for
example, Saccharomyces and Pichia) transformed with
recombinant yeast expression vectors containing the nucleic
acid molecules of the invention (preferably containing the
nucleic acid sequence of a nucleic acid of the invention (e.g.,
SEQID NO:1, SEQ ID NO:3,SEQ ID NO:5, SEQ ID NO:7,
or SEQ ID NO:9)); insect cell systems infected with recom-
binant virus; expression vectors (for example, baculovirus)
containing the nucleic acid molecules of the invention; plant
cell systems infected with recombinant virus expression
vectors (for example, cauliflower mosaic virus (CaMV) and
tobacco mosaic virus (TMV)) or transformed with recom-
binant plasmid expression vectors (for example, Ti plasmid)
containing nucleotide sequences of a nucleic acid of the
invention; or mammalian cell systems (for example, COS,
CHO, BHK, 293, VERO, Hel.a, MDCK, WI38, and NIH
3T3 cells) harboring recombinant expression constructs con-
taining promoters derived from the genome of mammalian
cells (for example, the metallothionein promoter) or from
mammalian viruses (for example, the adenovirus late pro-
moter and the vaccinia virus 7.5K promoter).

[0286] In bacterial systems, a number of expression vec-
tors may be advantageously selected depending upon the use
intended for the gene product being expressed. For example,
when a large quantity of such a protein is to be produced, for
the generation of pharmaceutical compositions containing
polypeptides of the invention or for raising antibodies to
those polypeptides, vectors that are capable of directing the
expression of high levels of fusion protein products that are
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readily purified may be desirable. Such vectors include, but
are not limited to, the F. coli expression vector pUR278
(Ruther et al.,, EMBO J. 2:1791, 1983), in which the coding
sequence of the insert may be ligated individually into the
vector in frame with the lacZ coding region so that a fusion
protein is produced; pfN vectors (Inouye and Inouye,
Nucleic Acids Res. 13:3101-3109, 1985; Van Heeke and
Schuster. J. Biol. Chem. 264:5503-5509, 1989); and the like,
PGEX vectors may also be used to express foreign polypep-
tides as fusion proteins with glutathione S-transferase
(GST). In general, such fusion proteins are soluble and can
easily be purified from lysed cells by adsorption to glu-
tathione-agarose beads followed by elution in the presence
of free glutathione. The pGEX vectors are designed to
include thrombin or factor Xa protease cleavage sites so that
the cloned target gene product can be released from the GST
moiety.

[0287] In aninsect system, Autographa califomica nuclear
polyhidrosis virus (AcNPV) can be used as a vector to
express foreign genes. The virus grows in Spodoptera fru-
giperda cells. The coding sequence of the insert may be
cloned individually into non-essential regions (for example
the polyhedrin gene) of the virus and placed under control of
an AcNPV promoter (for example the polyhedrin promoter).
Successful insertion of the coding sequence will result in
inactivation of the polyhedrin gene and production of non-
occluded recombinant virus (i.e., virus lacking the proteina-
ceous coat coded for by the polyhedrin gene). These recom-
binant viruses are then used to infect Spodoptera frugiperda
cells in which the inserted gene is expressed. (for example,
see Smith et al., J. Virol. 46:584, 1983; Smith, U.S. Pat. No.
4,215,051).

[0288] In mammalian host cells, a number of viral-based
expression systems may be utilized. In cases where an
adenovirus is used as an expression vector, the nucleic acid
molecule of the invention may be ligated to an adenovirus
transcription/translation control complex, for example, the
late promoter and tripartite leader sequence. This chimeric
gene may then be inserted in the adenovirus genome by in
vitro or in vivo recombination. Insertion in a non-essential
region of the viral genome (for example, region E1 or E3)
will result in a recombinant virus that is viable and capable
of expressing a gene product of the invention in infected
hosts (for example, see Logan and Shenk, Proc. Natl. Acad.
Sci. USA 81:3655-3659, 1984). Specific initiation signals
may also be required for efficient translation of inserted
nucleic acid molecules. These signals include the ATG
initiation codon and adjacent sequences. In cases where an
entire gene or cDNA, including its own initiation codon and
adjacent sequences, is inserted into the appropriate expres-
sion vector, no additional translational control signals may
be needed. However, in cases where only a portion of the
coding sequence is inserted, exogenous translational control
signals, including, perhaps, the ATG initiation codon, must
be provided. Furthermore, the initiation codon must be in
phase with the reading frame of the desired coding sequence
to ensure translation of the entire insert. These exogenous
translational control signals and initiation codons can be of
a variety of origins, both natural and synthetic. The effi-
ciency of expression may be enhanced by the inclusion of
appropriate transcription enhancer elements, transcription
terminators, etc. (see Bittner et al.,, Methods in Enzymol.
153:516-544, 1987).
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[0289] In addition, a host cell strain may be chosen which
modulates the expression of the inserted sequences, or
modifies and processes the gene product in the specific
fashion desired. Such modifications (for example, glycosy-
lation) and processing (for example, cleavage) of protein
products may be important for the function of the protein.
Different host cells have characteristic and specific mecha-
nisms for the post-translational processing and modification
of proteins and gene products. Appropriate cell lines or host
systems can be chosen to ensure the correct modification and
processing of the foreign protein expressed. To this end,
eukaryotic host cells that possess the cellular machinery for
proper processing of the primary transcript, glycosylation,
and phosphorylation of the gene product may be used. The
mammalian cell types listed above are among those that
could serve as suitable host cells.

[0290] For long-term, high-yield production of recombi-
nant proteins, stable expression is preferred. For example,
cell lines that stably express the nucleic acid or polypeptide
sequences of the invention described above may be engi-
neered. Rather than using expression vectors that contain
viral origins of replication, host cells can be transformed
with DNA controlled by appropriate expression control
elements (for example, promoter, enhancer sequences, tran-
scription terminators, polyadenylation sites, etc.), and a
selectable marker. Following the introduction of the foreign
DNA, engineered cells may be allowed to grow for 1-2 days
in an enriched media, and then switched to a selective media.
The selectable marker in the recombinant plasmid confers
resistance to the selection and allows cells to stably integrate
the plasmid into their chromosomes and grow to form foci
that in turn can be cloned and expanded into cell lines. This
method can advantageously be used to engineer cell lines
that express a nucleic acid or polypeptide of the invention.
Such engineered cell lines may be particularly useful in
screening and evaluation of compounds that affect the
endogenous activity of the gene product.

[0291] A number of selection systems can be used. For
example, the herpes simplex virus thymidine kinase (Wigler,
et al., Cell 11:223, 1977), hypoxanthine-guanine phospho-
ribosyltransferase (Szybalska and Szybalski, Proc. Natl.
Acad. Sci. USA 48:2026, 1962), and adenine phosphoribo-
syltransferase (Lowy, et al., Cell 22:817, 1980) genes can be
employed in tk’, hgprt” or aprt™ cells, respectively. Also,
anti-metabolite resistance can be used as the basis of selec-
tion for the following genes: dhfr, which confers resistance
to methotrexate (Wigler et al., Proc. Natl. Acad. Sci. USA
77:3567, 1980; O’Hare et al., Proc. Natl. Acad. Sci. USA
78:1527, 1981); gpt, which confers resistance to mycophe-
nolic acid (Mulligan and Berg, Proc. Natl. Acad. Sci. USA
78:2072, 1981); neo, which confers resistance to the ami-
noglycoside G-418 (Colberre-Garapin et al., J. Mol. Biol.
150:1, 1981); and hygro, which confers resistance to hygro-
mycin (Santerre et al., Gene 30:147, 1984).

[0292] Alternatively, any fusion protein may be readily
purified by utilizing an antibody specific for the fusion
protein being expressed. For example, a system described by
Janknecht et al. allows for the ready purification of non-
denatured fusion proteins expressed in human cell lines
(Proc. Natl. Acad. Sci. USA 88: 8972-8976, 1991). In this
system, the gene of interest is subcloned into a vaccinia
recombination plasmid such that the gene’s open reading
frame is translationally fused to an amino-terminal tag
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consisting of six histidine residues. Extracts from cells
infected with recombinant vaccinia virus are loaded onto
Ni**[O nitriloacetic acid-agarose columns and histidine-
tagged proteins are selectively eluted with imidazole-con-
taining buffers.

[0293] In the event the nucleic acid molecules of the
invention encode or act as antisense molecules, they can be
used for example, to regulate transcription of the nucleic
acid molecules of the invention. For example, with respect
to regulation of Tango-63d or Tango-63e transcription, such
techniques can be used to diagnose and/or treat disorders
associated with apoptotic cell death. These nucleic acids will
be discussed further in that context.

[0294] In addition to the nucleotide sequences disclosed
herein (see, for example SEQ ID NO:1, SEQ ID NO:3, SEQ
ID NO:5, SEQ ID NO:7, or SEQ ID NO:9), equivalent
forms can be present in other species, and can be identified
and isolated by using the nucleotide sequences disclosed
herein and standard molecular biological techniques. For
example, homologs of nucleic acids of the invention can be
isolated from other organisms by performing PCR using two
degenerate oligonucleotide primer pools designed on the
basis of amino acid sequences that are conserved in nucleic
acids of the invention. Alternatively, the method used to
identify human nucleic acids or polypeptides of the inven-
tion can be used to isolate homologs from other species. The
template for the reaction can be cDNA obtained by reverse
transcription of mRNA prepared from, for example, human
or non-human cell lines or tissues, particularly those known
or suspected to express nucleic acids or polypeptides of the
invention (see expression data presented above). The PCR
product can be subcloned and sequenced to ensure that the
amplified nucleic acid sequence represents the sequence of
a nucleic acid of the invention. Once identified, nucleic acids
or polypeptides of the invention in other species can be used,
in turn, to develop animal models for the purpose of drug
discovery. Alternatively, nucleic acids or polypeptides can
be used in in vitro assays for the purpose of drug discovery.

[0295] The invention also encompasses nucleotide
sequences that encode mutant nucleic acids or polypeptides
of the invention, or fragments thereof, that retain one or
more functions of nucleic acids or polypeptides of the
invention, as described herein.

[0296] The invention encompasses peptide nucleic acids
(PNA) and PNA-DNA chimeras having the sequence of a
portion of a gene of the invention. DNA oligomers and
PNA-DNA chimeric oligmers can be used for antisense
inhibition (i.e. inhibition of translation) and anti-gene inhi-
bition (i.e., inhibition of transcription) (Hyrup et al., Bioor-
ganic & Medicinal Chem. 4:5, 1996: Finn et al., Nucl. Acids
Res. 24: 33357, 1996). PNA oligomer can also be used in
DNA pre-gel hybridization as an alternative to Southern
hybridization.

[0297] The invention encompasses single-stranded
nucleic acid probes which hybridize to a nucleic acid
molecule of the invention (e.g., the nucleic acid molecule of
SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7,
or SEQ ID NO:9). Such probes can be used diagnostic
methods to detect mutations in the genes of the invention.
For example, probes can be used to create a high-density
oligonucleotide probe array that can be used diagnostically
to detect mutations and allelic variations in genes of the
invention (Cronin et al., Human Mutation 7:244, 1996).
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[0298] As an alternative to screening a ¢cDNA library, a
human total genomic DNA library can be screened using
probes based on nucleic acids of the invention. Clones
positive for a nucleic acid of the invention can then be
sequenced and, further, the intron/exon structure of the gene
of the invention can be elucidated. Once genomic sequence
is obtained, oligonucleotide primers can be designed based
on the sequence for use in the isolation, via, for example,
Reverse Transcriptase-coupled PCR, of splice variants of
nucleic acids of the invention.

[0299] Further, a previously unknown gene sequence can
be isolated by performing PCR using two degenerate oli-
gonucleotide primer pools designed on the basis of nucle-
otide sequences within the cDNAs of the invention defined
herein. The template for the reaction can be cDNA obtained
by reverse transcription of mRNA prepared from human or
non-human cell lines or tissue known or suspected to
express a gene allele of the invention. The PCR product can
be subcloned and sequenced to insure that the amplified
sequences represent the sequences of a nucleic-acid-of-the-
invention-like gene nucleic acid sequence.

[0300] The PCR fragment can then be used to isolate a
full-length cDNA clone by a variety of methods. For
example, the amplified fragment can be labeled and used to
screen a bacteriophage ¢cDNA library. Alternatively, the
labeled fragment can be used to screen a genomic library.

[0301] PCR technology also can be used to isolate full-
length cDNA sequences. For example, RNA can be isolated,
following standard procedures, from an appropriate cellular
or tissue source. A reverse transcription reaction can be
performed on the RNA using an oligonucleotide primer
specific for the most 5' end of the amplified fragment for the
priming of first strand synthesis. The resulting RNA/DNA
hybrid can then be “tailed” with guanines using a standard
terminal transferase reaction, the hybrid can be digested with
RNAase H, and second strand synthesis can then be primed
with a poly-C primer. Thus, cDNA sequences upstream of
the amplified fragment can easily be isolated. For a review
of useful cloning strategies, see e.g., Sambrook et al., supra;
and Ausubel et al., supra.

[0302] In cases where the gene identified is the normal
(wild type) gene, this gene can be used to isolate mutant
alleles of the gene. Such an isolation is preferable in
processes and disorders which are known or suspected to
have a genetic basis.

[0303] A c¢DNA of a mutant gene can be isolated, for
example, by using PCR, a technique that is well-known to
one skilled in the art. In this case, the first cDNA strand can
be synthesized by hybridizing an oligo-dT oligonucleotide
to mRNA isolated from tissue known or suspected of being
expressed in an individual putatively carrying the mutant
allele, and by extending the new strand with reverse tran-
scriptase. The second strand of the ¢cDNA can then be
synthesized using an oligonucleotide that hybridizes spe-
cifically to the 5-end of the normal gene. Using these two
primers, the product is then amplified via PCR, cloned into
a suitable vector, and subjected to DNA sequence analysis
by methods well known in the art. By comparing the DNA
sequence of the mutant gene to that of the normal gene, the
mutation(s) responsible for the loss or alteration of function
of the mutant gene product can be ascertained.

[0304] Alternatively, a genomic or cDNA library can be
constructed and screened using DNA or RNA, respectively,
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from a tissue known to or suspected of expressing the gene
of interest in an individual suspected of or known to carry
the mutant allele. The normal gene or any suitable fragment
thereof can then be labeled and used as a probe to identify
the corresponding mutant allele in the library. The clone
containing this gene can then be purified through methods
routinely practiced in the art, and subjected to sequence
analysis using standard techniques as described herein.

[0305] Additionally, an expression library can be con-
structed using DNA isolated from or cDNA synthesized
from a tissue known to or suspected of expressing the gene
of interest in an individual suspected of or known to carry
the mutant allele. In this manner, gene products made by the
putatively mutant tissue can be expressed and screened
using standard antibody screening techniques in conjunction
with antibodies raised against the normal gene product, as
described herein. For screening techniques, see, for
example, Harlow, E. and Lane, eds., 1988, “Antibodies: A
Laboratory Manual,” Cold Spring Harbor Press, Cold Spring
Harbor.

[0306] In cases where the mutation results in an expressed
gene product with altered function (e.g., as a result of a
missense mutation), a polyclonal set of antibodies is likely
to cross-react with the mutant gene product. Library clones
detected via their reaction with such labeled antibodies can
be purified and subjected to sequence analysis as described
herein.

[0307] Nucleic acid molecules of the invention are useful
for diagnosis of disorders associated with aberrant expres-
sion of nucleic acids or polypeptides of the invention.
Nucleic acid molecules of the invention are also useful in
genctic mapping and chromosome identification.

[0308]

[0309] The polypeptides of the invention described herein
are those encoded by any of the nucleic acid molecules
described above and include fragments, mutants, truncated
forms, and fusion proteins of polypeptides of the invention.
These polypeptides can be prepared for a variety of uses,
including but not limited to (1) the generation of antibodies,
(2) as reagents in diagnostic assays, (3) for the identification
of other cellular gene products or compounds that can
modulate the inflammatory response and as pharmaceutical
reagents useful for the treatment of inflammation and certain
disorders (see above) that are associated with cellular pro-
liferation (e.g., thymotaxin), (4) for the identification of
other cellular gene products involved in the regulation of
apoptosis and as reagents in assays for screening for com-
pounds that can be used in the treatment of disorders
associated with apoptotic cell death (e.g., Tango-63d or
Tango-63¢), (5) for the identification of abnormal activity of
polypeptides in the TNF receptor superfamily and as phar-
maceutical reagents useful in the treatment of such disorders
(e.g., Tango-63d or Tango-63e¢), (6) for the identification of
other cellular gene products or compounds that can modu-
late the activity or expression of a polypeptide of the
invention (e.g., Tango-67), or (7) as pharmaceutical reagents
useful for the treatment of disorders associated with aberrant
expression or activity of nucleic acids or polypeptides of the
invention (e.g., Tango-67).

[0310] Preferred polypeptides are substantially pure
polypeptides of the invention, including those that corre-

Polypeptides
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spond to the polypeptide with an intact signal sequence (¢.g.,
extending from amino acids 1-24 or 1-29 of SEQ ID NO:2),
the secreted form of the polypeptide (e.g., extending from
amino acids 25-97 or 30-97 of SEQ ID NO:2) of the
polypeptides of the invention. Especially preferred are
polypeptides that are soluble under normal physiological
conditions.

[0311] The invention also encompasses polypeptides that
are functionally equivalent to a polypeptide of the invention.
These polypeptides are equivalent to polypeptides of the
invention in that they are capable of carrying out one or
more of the functions of polypeptides of the invention in a
biological system. Preferred polypeptides of the invention
have 20%, 40%. 50%, 75%, 80%, or even 90% of the
activity of the full-length, mature form of the polypeptides
of the invention described herein. Such comparisons are
generally based on an assay of biological activity in which
equal concentrations of the polypeptides are used and com-
pared. The comparison can also be based on the amount of
the polypeptide required to reach 50% of the maximal
stimulation obtainable.

[0312] Functionally equivalent proteins can be those, for
example, that contain additional or substituted amino acid
residues. Substitutions may be made on the basis of simi-
larity in polarity, charge, solubility, hydrophobicity, hydro-
philicity, and/or the amphipathic nature of the residues
involved. Amino acids that are typically considered to
provide a conservative substitution for one another are
specified in the summary of the invention.

[0313] Polypeptides that are functionally equivalent to
polypeptides of the invention (e.g., SEQ ID NO:2, SEQ ID
NO:4, SEQ ID NO:6, SEQ ID NO:8, or SEQ ID NO:10) can
be made using random mutagenesis techniques well known
to those skilled in the art (and the resulting mutant polypep-
tides of the invention can be tested for activity). It is more
likely, however, that such polypeptides will be generated by
site-directed mutagenesis (again using techniques well
known to those skilled in the art). These polypeptides may
have an increased functionality (e.g., a greater ability to
inhibit cellular proliferation, or to evoke an inflammatory
response (¢.g, thymotaxin and Tango-67)) or decreased
functionality. Polypeptides of the invention show wvarious
functionalities (e.g., use for protecting progenitor cells from
the effects of chemotherapy and/or radiation therapy).

[0314] To design functionally equivalent polypeptides, it
is useful to distinguish between conserved positions and
variable positions. This can be done by aligning the
sequence of cDNAs of the invention obtained from various
organisms. Skilled artisans will recognize that conserved
amino acid residues are more likely to be necessary for
preservation of function. Thus, it is preferable that con-
served residues are not altered.

[0315] 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
involved. For example, nonpolar (hydrophobic) amino acids
include alanine, leucine, isoleucine, valine, proline, pheny-
lalanine, tryptophan, and methionine; polar neutral amino
acids include glycine, serine, threonine, cysteine, tyrosine,
asparagine, and glutamine; positively charged (basic) amino
acids include arginine, lysine, and histidine; and negatively
charged (acidic) amino acids include aspartic acid and
glutamic acid.
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[0316] Mutations within the coding sequence of nucleic
acids of the invention can be made to generate nucleic acids
or polypeptides that are better suited for expression in a
selected host cell. For example, N-linked glycosylation sites
can be altered or eliminated to achieve, for example, expres-
sion of a homogeneous product that is more easily recovered
and purified from yeast hosts known to hyperglycosylate
N-linked sites. To this end, a variety of amino acid substi-
tutions at one or both of the first or third amino acid positions
of any one or more of the glycosylation recognition
sequences which occur (in N—X—S or N—X——), and/or
an amino acid deletion at the second position of any one or
more of such recognition sequences, will prevent glycosy-
lation at the modified tripeptide sequence (see, for example,
Miyajima et al., EMBO J. 5:1193, 1986).

[0317] The polypeptides of the invention can be expressed
fused to another polypeptide, for example, a marker
polypeptide or fusion partner. For example, the polypeptide
can be fused to a hexa-histidine tag to facilitate purification
of bacterially expressed protein or a hemagglutinin tag to
facilitate purification of protein expressed in eukaryotic
cells. The polypeptides of the invention, or a portion thereof,
can also be altered so that it has a longer circulating half-life
by fusion to an immunoglobulin F¢ domain (Capon et al,,
Nature 337:525-531, 1989). Similarly, a dimeric form of the
polypeptides of the invention can be produced, which has
increased stability in vivo.

[0318] Alternatively, a fusion protein may be readily puri-
fied by utilizing an antibody specific for the fusion protein
being expressed. For example, a system described by Jan-
knecht et al. allows for the ready purification of non-
denatured fusion proteins expressed in human cell lines
(Proc. Natl. Acad. Sci. USA 88: 8972-8976, 1991). In this
system, the gene of interest is subcloned into a vaccinia
recombination plasmid such that the gene’s open reading
frame is translationally fused to an amino-terminal tag
consisting of six histidine residues. Extracts from cells
infected with recombinant vaccinia virus are loaded onto
Ni**O nitriloacetic acid-agarose columns and histidine-
tagged proteins are selectively eluted with imidazole-con-
taining buffers.

[0319] The polypeptides of the invention can be chemi-
cally synthesized (for example, see Creighton, “Proteins:
Structures and Molecular Principles,” W. H. Freeman & Co.,
NY, 1983), or, perhaps more advantageously, produced by
recombinant DNA technology as described herein. For
example, large polypeptides, i.e., polypeptides equivalent in
size to polypeptides of the invention, can advantageously be
produced by recombinant DNA technology including in
vitro recombinant DNA techniques, synthetic techniques,
and in vivo genetic recombination described herein. For
additional guidance, skilled artisans may consult Ausubel et
al. (supra), Sambrook et al. (“Molecular Cloning, A Labo-
ratory Manual.” Cold Spring Harbor Press, Cold Spring
Harbor, N.Y. 1989), and, particularly for examples of chemi-
cal synthesis Gait, M. J. Ed. (“Oligonucleotide Synthesis,”
IRL Press, Oxford, 1984), which are incorporated by refer-
ence herein in their entirety.

[0320] Once the recombinant protein of the invention is
expressed, it is isolated. Secreted forms can be isolated from
the culture media, while non-secreted forms must be isolated
from the host cells. Proteins can be isolated by affinity
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chromatography. In one example, an anti-protein-of-the-
invention antibody (e.g., produced as described herein) is
attached to a column and used to isolate the protein of the
invention. Lysis and fractionation of protein-of-the-inven-
tion-harboring cells prior to affinity chromatography can be
performed by standard methods (see, e.g., Ausubel et al.,
supra). Alternatively, a protein of the invention fusion pro-
tein, for example, a protein-of-the-invention-maltose bind-
ing protein, a protein-of-the-invention-p-galactosidase, or a
protein-of-the-invention-trpE fusion protein, can be con-
structed and used for isolation of proteins of the invention
(sce, e.g., Ausubel et al., supra; New England Biolabs,
Beverly, Mass.).

[0321] Once isolated, the recombinant protein can, if
desired, be further purified, e.g., by high performance liquid
chromatography using standard techniques (see, e.g., Fisher,
Laboratory Techniques In Biochemistry And Molecular
Biology, eds., Work and Burdon, Elsevier, 1980).

[0322] The invention also features polypeptides that inter-
act with polypeptides of the invention (and the genes that
encode them) and thereby alter the function of polypeptides
of the invention. Interacting polypeptides can be identified
using methods known to those skilled in the art. One suitable
method is the “two-hybrid system,” which detects protein
interactions in vivo (Chien et al, Proc. Natl. Acad. Sci.
USA, 88:9578, 1991). A kit for practicing this method is
available from Clontech (Palo Alto, Calif.).

[0323] The invention encompasses proteins and polypep-
tides that have one or more of the functions of naturally-
occurring polypeptides of the invention. The functional
attributes of polypeptides of the invention may include one
or more of the following: the ability to bind TRADD (e.g,
Tango-63d or Tango-63e), and the ability to initiate a bio-
chemical reaction that induces apoptosis;(e.g., Tango-63d or
Tango-63¢). Polypeptides having one or more functions of
naturally-occurring polypeptides of the invention (i.c., func-
tionally equivalent polypeptides) can include, but are not
limited to, polypeptides that contain additions or substitu-
tions of amino acid residues within sequences encoded by
the nucleic acid molecules described above (e.g, SEQ ID
NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, or SEQ
ID NO:9), or that are encoded by nucleic acid molecules
which result in a silent change, and thus produce a func-
tionally equivalent gene product. Amino acid substitutions
can be made on the basis of similarity in polarity, charge,
solubility, hydrophobicity, hydrophilicity, and/or the amphi-
pathic nature of the residues involved. Amino acids that are
typically considered as providing a conservative substitution
for one another are specified in the summary of the inven-
tion.

[0324] Random mutations can be made to DNA of the
invention using random mutagenesis techniques well known
to those skilled in the art, and the resulting mutant polypep-
tides tested for activity. Alternatively, site-directed muta-
tions can be engineered using site-directed mutagenesis
techniques well known to those skilled in the art. The mutant
polypeptides generated can have either an increased ability
to function in lieu of polypeptides of the invention, for
example, they can have a higher binding affinity for putative
extracellular ligands or for intracellular polypeptides with
which polypeptides of the invention may interact (e.g., to
form a complex that instigates apoptosis).
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[0325] Also encompassed by the invention are polypep-
tides encoded by nucleic acid molecules which hybridize
under stringent conditions to a nucleic acid molecule having
the sequence of SEQ ID NO:1, SEQ ID NO:3, SEQ ID
NO:5, SEQ ID NO:7, or SEQ ID NO:9; polypeptides
encoded by nucleic acid molecules which hybridize under
stringent conditions to a nucleic acid molecule having the
sequence of SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5,
SEQ ID NO:7, or SEQ ID NO:9; and polypeptides encoded
by nucleic acid molecules which hybridize under stringent
conditions to a nucleic acid molecule having the sequence of
the polypeptide encoding portion of one of the clones
designated by ATCC accession numbers 98313, 98368,
08367, or 98481.

[0326]

[0327] Polypeptides of the invention can also be expressed
in transgenic animals. These animals represent a model
system for the study of disorders that are caused by or
exacerbated by overexpression or underexpression of
nucleic acids or polypeptides of the invention, and for the
development of therapeutic agents that modulate the expres-
sion or activity of nucleic acids or polypeptides of the
invention.

[0328] Transgenic animals can be farm animals (pigs,
goats, sheep, cows, horses, rabbits, and the like) rodents
(such as rats, guinea pigs, and mice), non-human primates
(for example, baboons, monkeys, and chimpanzees), and
domestic animals (for example, dogs and cats). Transgenic
mice are especially preferred. A transgenic animal is any
animal containing cells that bear genetic information
received, directly or indirectly, by deliberate genetic
manipulation at the subcellular level, such as DNA received
by microinjection or by infection with recombinant virus.

[0329] It is preferred that the nucleic acid molecule
becomes integrated with the animal’s chromosomes, but the
use of DNA sequences that replicate extrachromosomally,
such as might be engineered into yeast artificial chromo-
somes (YACs) or human artificial chromosomes (HACs),
are also contemplated.

[0330] Preferably, the transgenic animals of the present
invention are produced by introducing a nucleic acid mol-
ecule of the invention into single-celled embryos so that the
DNA is stably integrated into the DNA of germ-line cells in
the mature animal, and inherited in a Mendelian fashion.
These animals typically have the ability to transfer the
genetic information to their offspring. If the offspring in fact
possess some or all of the genetic information delivered to
the parent animal, then they, too, are transgenic animals.
However, any technique known in the art can be used to
introduce a transgene of the invention into animals to
produce the founder lines of transgenic animals. Such tech-
niques include, but are not limited to, pronuclear microin-
jection (U.S. Pat. No. 4,873,191); retrovirus mediated gene
transfer into germ lines (Van der Putten et al., Proc. Natl.
Acad. Sci., USA 82:6148, 1985); gene targeting into embry-
onic stem cells (Thompson et al, Cell 56:313, 1989);
electroporation of embryos (Lo, Mol. Cell. Biol. 3:1803,
1983); and sperm-mediated gene transfer (Lavitrano et al.,
1989, Cell 57:717-723); etc.

[0331] The present invention provides for transgenic ani-
mals that carry a transgene of the invention in all their cells,

Transgenic animals
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as well as animals that carry the transgene in some, but not
all of their cells. That is, the invention provides for mosaic
animals. The transgene can be integrated as a single trans-
gene or in concatamers, e.g., head-to-head tandems or
head-to-tail tandems. The transgene can also be selectively
introduced into and activated in a particular cell type (Lasko
et al., Proc. Natl. Acad. Sci. USA 89:6232, 1992). The
regulatory sequences required for such a cell-type specific
activation will depend upon the particular cell type of
interest, and will be apparent to those of skill in the art.

[0332] When it is desired that the transgene of the inven-
tion be integrated into the chromosomal site of the endog-
enous gene of the invention, gene targeting is preferred.
Briefly, when such a technique is to be used, vectors
containing some nucleotide sequences homologous to an
endogenous gene of the invention are designed for the
purpose of integrating, via homologous recombination with
chromosomal sequences, into and disrupting, the function of
the nucleotide sequence of the endogenous gene. The trans-
gene also can be selectively introduced into a particular cell
type, thus inactivating the endogenous gene of the invention
in only that cell type (Gu et al., Science 265:103, 1984). The
regulatory sequences required for such a cell-type specific
inactivation will depend upon the particular cell type of
interest, and will be apparent to those of skill in the art.
These techniques are useful for preparing “knock outs”
having no functional gene of the invention.

[0333] Once transgenic animals have been generated, the
expression of the recombinant gene of the invention can be
assayed utilizing standard techniques. Initial screening may
be accomplished by Southern blot analysis or PCR tech-
niques to determine whether integration of the transgene has
taken place. The level of mRNA expression of the transgene
in the tissues of the transgenic animals may also be assessed
using techniques which include, but are not limited to,
Northern blot analysis of tissue samples obtained from the
animal, in situ hybridization analysis, and RT-PCR. Samples
of tissue that expresses the gene of the invention can also be
evaluated immunocytochemically using antibodies specific
for the transgene product of the invention.

[0334] For a review of techniques that can be used to
generate and assess transgenic animals, skilled artisans can
consult Gordon (Intl. Rev. Cytol. 115:171-229, 1989), and
may obtain additional guidance from, for example: Hogan et
al. “Manipulating the Mouse Embryo™ (Cold Spring Harbor
Press, Cold Spring Harbor, N.Y. 1986. Krimpenfort et al.,
Bio/Technology 9:86, 1991; Palmiter et al., Cell 41:343,
1985; Kraemer et al., “Genetic Manipulation of the Early
Mammalian Embryo,” Cold Spring Harbor Press, Cold
Spring Harbor, N.Y., 1985; Hammer et al., Nature 15:680.
1985; Purcel et al., Science, 244:1281, 1986: Wagner et al.,
U.S. Pat. No. 5,175,385; and Krimpenfort et al.. U.S. Pat.
No. 5,175.384 (the latter two publications are hereby incor-
porated by reference).

[0335] Antibodies

[0336] Polypeptides of the invention (or immunogenic
fragments or analogs) can be used to raise antibodies useful
in the invention; such polypeptides can be produced by
recombinant techniques or synthesized (see, for example,
“Solid Phase Peptide Synthesis,” supra; Ausubel et al.,
supra). Antibodies that specifically recognize one or more
epitopes of these proteins, or fragments thereof are also
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encompassed by the invention. In general, the peptides can
be coupled to a carrier protein, such as KLLH, as described in
Ausubel et al., supra, mixed with an adjuvant, and injected
into a host mammal. Antibodies can be purified by peptide
antigen; affinity chromatography.

[0337] In particular, various host animals can be immu-
nized by injection with a protein or polypeptide of the
invention. Host animals include rabbits, mice, guinea pigs,
and rats. Various adjuvants that can be used to increase the
immunological response depend on the host species and
include Freund’s adjuvant (complete and incomplete), min-
eral gels such as aluminum hydroxide, surface-active sub-
stances such as lysolecithin, pluronic polyols, polyanions,
peptides, oil emulsions, keyhole limpet hemocyanin, and
dinitrophenol. Potentially useful human adjuvants include
BCG (bacille Calmette-Guerin) and Corynebacterium par-
vum. Polyclonal antibodies are heterogeneous populations
of antibody molecules that are contained in the sera of the
immunized animals.

[0338] Antibodies within the invention therefore include
polyclonal antibodies and, in addition, monoclonal antibod-
ies, humanized or chimeric antibodies, single chain antibod-
ies, Fab fragments, F(ab'"), fragments, molecules produced
using a Fab expression library, anti-idiotypic (anti-Id) anti-
bodies, and epitope-binding fragments of any of the above.

[0339] Monoclonal antibodies, which are homogeneous
populations of antibodies to a particular antigen, can be
prepared using the proteins of the invention described above
and standard hybridoma technology (see, for example,
Kohler et al., Nature 256:495, 1975; Kohler et al., Eur. J.
Immunol. 6:511. 1976; Kohler et al., Eur. J. Immunol. 6:292,
1976: Hammerling et al., “Monoclonal Antibodies and T
Cell Hybridomas.” Elsevier, N.Y. 1981; Ausubel et al.,
supra).

[0340] In particular, monoclonal antibodies can be
obtained by any technique that provides for the production
of antibody molecules by continuous cell lines in culture
such as described in Kohler et al., Nature 256:495, 1975, and
U.S. Pat. No. 4,376.110; the human B-cell hybridoma tech-
nique (Kosbor et al., Inmunology Today 4:72, 1983; Cole et
al.. Proc. Natl. Acad. Sci. USA 80:2026, 1983), and the
EBV-hybridoma technique (Cole et al., “Monoclonal Anti-
bodies and Cancer Therapy,” Alan R. Liss, Inc.. pp. 77-96,
1983). Such antibodies can be of any immunoglobulin class
including IgG, IgM, IgE, IgA, IgD and any subclass thereof.
The hybridoma producing the mAb of this invention may be
cultivated in vitro or in vivo. The ability to produce high
titers of mAbs in vivo makes this the presently preferred
method of production.

[0341] Once produced, polyclonal or monoclonal antibod-
ies are tested for specific recognition of a polypeptide of the
invention by Western blot or immunoprecipitation analysis
by standard methods, e.g., as described in Ausubel et al.,
supra. Antibodies that specifically recognize and bind to a
polypeptide of the invention are useful in the invention. For
example, such antibodies can be used in an immunoassay to
monitor the level of polypeptide of the invention produced
by a mammal (for example, to determine the amount or
subcellular location of a polypeptide of the invention).

[0342] Preferably, antibodies of the invention are pro-
duced using fragments of the protein of the invention that lie
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outside highly conserved regions and appear likely to be
antigenic, by criteria such as high frequency of charged
residues. In one specific example, such fragments are gen-
erated by standard techniques of PCR, and are then cloned
into the pGEX expression vector (Ausubel et al., supra).
Fusion proteins are expressed in E. coli and purified using a
glutathione agarose affinity matrix as described in Ausubel,
et al., supra.

[0343] In some cases it may be desirable to minimize the
potential problems of low affinity or specificity of antisera.
In such circumstances, two or three fusions can be generated
for each protein, and each fusion can be injected into at least
two rabbits. Antisera can be raised by injections in a series,
preferably including at least three booster injections.

[0344] Antisera is also checked for its ability to immuno-
precipitate recombinant proteins of the invention or control
proteins, such as glucocorticoid receptor, CAT, or luciferase.

[0345] The antibodies can be used, for example, in the
detection of the polypeptide of the invention in a biological
sample as part of a diagnostic assay. Antibodies also can be
used in a screening assay to measure the effect of a candidate
compound on expression or localization of a polypeptide of
the invention. Additionally, such antibodies can be used in
conjunction with the gene therapy techniques described to,
for example, evaluate the normal and/or engineered
polypeptide-of-the-invention-expressing cells prior to their
introduction into the patient. Such antibodies additionally
can be used in a method for inhibiting abnormal activity of
polypeptides of the invention. Preferably, the antibodies
recognize epitopes of polypeptides of the invention that are
unique, ie., are not present on related molecules (e.g.,
members of the TNF receptor superfamily (e.g., TNFR-1) or
more distantly related proteins). Accordingly, the antibodies
are preferably raised against a peptide sequence present in a
polypeptide of the invention that is not present in related
molecules (e.g., members of the TNF receptor superfamily).

[0346] In addition, techniques developed for the produc-
tion of “chimeric antibodies” (Morrison et al., Proc. Natl.
Acad. Sci. USA, 81:6851, 1984; Neuberger et al., Nature,
312:604, 1984; Takeda et al.,, Nature, 314:452, 1984) by
splicing the genes from a mouse antibody molecule of
appropriate antigen specificity together with genes from a
human antibody molecule of appropriate biological activity
can be used. A chimeric antibody is a molecule in which
different portions are derived from different animal species,
such as those having a variable region derived from a murine
mAb and a human immunoglobulin constant region.

[0347] Alternatively, techniques described for the produc-
tion of single chain antibodies (U.S. Pat. Nos. 4,946,778 and
4,704,692, Bird, Science 242:423-426, 1988; Huston et al.,
Proc. Natl. Acad. Sci. USA 85:5879-5883, 1988; and Ward
et al., Nature 334:544-546, 1989) can be adapted to produce
single chain antibodies against a protein or polypeptide of
the invention. Single chain antibodies are formed by linking
the heavy and light chain fragments of the Fv region via an
amino acid bridge, resulting in a single chain polypeptide.

[0348] Antibody fragments that recognize and bind to
specific epitopes can be generated by known techniques. For
example, such fragments include but are not limited to
F(ab'), fragments that can be produced by pepsin digestion of
the antibody molecule, and Fab fragments that can be
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generated by reducing the disulfide bridges of F(ab'), frag-
ments. Alternatively, Fab expression libraries can be con-
structed (Huse et al., Science. 246:1275, 1989) to allow
rapid and easy identification of monoclonal Fab fragments
with the desired specificity.

[0349] Antibodies to a polypeptide of the invention can, in
turn, be used to generate anti-idiotype antibodies that
resemble, or “mimic”, a portion of a polypeptide of the
invention using techniques well known to those skilled in
the art (se¢, ¢.g., Greenspan et al., FASEB J. 7:437, 1993;
Nissinoff, J. Immunol. 147:2429, 1991). For example, anti-
bodies that bind to a polypeptide of the invention and
competitively inhibit the binding of a ligand of a polypeptide
of the invention can be used to generate anti-idiotypes that
resemble a ligand-binding domain of a polypeptide of the
invention and, therefore, bind and neutralize a ligand of a
polypeptide of the invention. Such neutralizing anti-idio-
typic antibodies or Fab fragments of such anti-idiotypic
antibodies can be used in therapeutic or diagnostic regimens
(e.g, neutralizing anti-idiotypes or Fab fragments of such
anti-idiotypes can be used in diagnostic regimens to detect
disorders associated with apoptotic cell death).

[0350] Antibodies can be humanized by methods known
in the art. For example, monoclonal antibodies with a
desired binding specificity can be commercially humanized
(Scotgene, Scotland: Oxford Molecular, Palo Alto, Calif.).
Fully human antibodies, such as those expressed in trans-
genic animals are also features of the invention (Green et al.,
Nature Genetics 7:13-21, 1994; sce also U.S. Pat. Nos.
5,545,806 and 5,569,825, both of which are hereby incor-
porated by reference).

[0351] The methods described herein in which anti-
polypeptide-of-the-invention antibodies are employed may
be performed, for example, by utilizing pre-packaged diag-
nostic kits comprising at least one specific polypeptide-of-
the-invention nucleotide sequence or antibody reagent
described herein, which may be conveniently used, for
example, in clinical settings, to diagnose patients exhibiting
symptoms of the disorders described below.

[0352] Aantisense Nucleic Acids

[0353] Treatment regimes based on an “antisense”
approach involve the design of oligonucleotides (either
DNA or RNA) that are complementary to mRNA of the
invention. These oligonucleotides bind to the complemen-
tary mRNA transcripts of the invention and prevent trans-
lation. Absolute complementarity, although preferred, is not
required. A sequence “complementary” to a portion of an
RNA, as referred to herein, means a sequence having
sufficient complementarily to be able to hybridize with the
RNA, forming a stable duplex, in the case of double-
stranded antisense nucleic acids, a single strand of the
duplex DNA may be tested, or triplex formation may be
assayed. The ability to hybridize will depend on both the
degree of complementarily and the length of the antisense
nucleic acid. Generally, the longer the hybridizing nucleic
acid the more base mismatches with an RNA it may contain
and still form a stable duplex (or triplex, as the case may be).
One skilled in the art can ascertain a tolerable degree of
mismatch by use of standard procedures to determine the
melting point of the hybridized complex.

[0354] Oligonucleotides that are complementary to the 5'
end of the message, ¢.g., the 5' untranslated sequence up to
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and including the AUG initiation codon, should work most
efficiently at inhibiting translation. However, sequences
complementary to the 3' untranslated sequences of mRNAs
recently have been shown to be effective at inhibiting
translation of mRNAs as well (Wagner, Nature 372:333,
1984). Thus, oligonucleotides complementary to either the 5
or 3' non-translated, non-coding regions of the gene of the
invention, ¢.g., the human gene shown in FIG. 1, FIG. 3.
FIG. 4, FIG. 5, or FIG. 6, could be used in an antisense
approach to inhibit translation of endogenous thymotaxin,
Tango-63d, Tango-63e, Tango-67, or huchordin mRNA.
Oligonucleotides complementary to the 5' untranslated
region of the mRNA should include the complement of the
AUG start codon.

[0355] Antisense oligonucleotides complementary to
mRNA coding regions are less efficient inhibitors of trans-
lation but could be used in accordance with the invention.
Whether designed to hybridize to the 5', 3', or coding region
of mRNA of the invention, antisense nucleic acids should be
at least six nucleotides in length, and are preferably oligo-
nucleotides ranging from 6 to about 50 nucleotides in length.
In specific aspects the oligonucleotide is at least 10 nucle-
otides, at least 17 nucleotides, at least 25 nucleotides, or at
least 50 nucleotides.

[0356] Regardless of the choice of target sequence, it is
preferred that in vitro studies are first performed to quanti-
tate the ability of the antisense oligonucleotide to inhibit
gene expression. It is preferred that these studies utilize
controls that distinguish between antisense gene inhibition
and nonspecific biological effects of oligonucleotides. It is
also preferred that these studies compare levels of the target
RNA or protein with that of an internal control RNA or
protein. Additionally, it is envisioned that results obtained
using the antisense oligonucleotide are compared with those
obtained using a control oligonucleotide. It is preferred that
the control oligonucleotide is of approximately the same
length as the test oligonucleotide and that the nucleotide
sequence of the oligonucleotide differs from the antisense
sequence no more than is necessary to prevent specific
hybridization to the target sequence.

[0357] The oligonucleotides can be DNA, RNA, or PNA,
or chimeric mixtures or derivatives or modified versions
thereof, single-stranded or double-stranded. The oligonucle-
otide can be modified at the base moiety, sugar moiety, or
phosphate backbone, for example, to improve stability of the
molecule, hybridization, etc. The oligonucleotide may
include other appended groups such as peptides (e.g., for
targeting host cell receptors in vivo), or agents facilitating
transport across the cell membrane (as described, e.g., in
Letsinger et al., Proc. Natl. Acad. Sci. USA 86:6553, 1989;
Lemaitre et al., Proc. Natl. Acad. Sci. USA 84:648, 1987;
PCT Publication No. WO 88/09810) or the blood-brain
barrier (see, for example, PCT Publication No. WO
89/10134), or hybridization-triggered cleavage agents (see,
for example, Krol et al., BioTechniques 6:958, 1988), or
intercalating agents (see, for example, Zon, Pharm. Res.
5:539, 1988). To this end, the oligonucleotide can be con-
jugated to another molecule, e.g., a peptide, hybridization
triggered cross-linking agent, transport agent, or hybridiza-
tion-triggered cleavage agent.

[0358] The antisense oligonucleotide may comprise at
least one modified base moiety which is selected from the
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group including, but not limited to, 5-fluorouracil, 5-bro-
mouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, Xan-
tine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil,
5-carboxymethylaminomethyl-2-thiouridine, 5-carboxym-
ethyl-aminomethyluracil, dihydrouracil, beta-D-galacto-
sylqueosine, inosine, N6-isopentenyladenine, 1-methylgua-
nine, 1-methylinosine, 2,2-dimethylguanine,
2-methyladenine, 2-methylguanine, 3-methylcytosine,
5-methyleytosine, N6-adenine, 7-methylguanine, 5-methy-
laminomethyluracil, 5-methoxyaminomethyl-2-thiouracil,
beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil,
5-methoxyuracil, 2-methylthio-N6-isopentenyladenine,
uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil,
queosine, 2-thiocytosine, 5-methyl-2-theouracil, 2-thiou-
racil, 4-thiouracil, 5-methyluracil, uracil-5-oxyacetic acid
methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiou-
racil, 2-(3-amino-3-N-2-carboxypropl) uracil, (acp3)w, and
2,6-diaminopurine.

[0359] The antisense oligonucleotide may also comprise
at least one modified sugar moiety selected from the group
including, but not limited to, arabinose, 2-fluoroarabinose,
xylulose, and hexose.

[0360] In yet another embodiment, the antisense oligo-
nucleotide comprises at least one modified phosphate back-
bone selected from the group consisting of a phosphorothio-
ate, a phosphorodithioate, a phosphoramidothioate, a
phosphoramidate, a phosphordiamidate, a methylphospho-
nate, an alkyl phosphotriester, and a formacetal, or an analog
of any of these backbones.

[0361] In yet another embodiment, the antisense oligo-
nucleotide is an ci-anomeric oligonucleotide. An ci-anomeric
oligonucleotide forms specific double-stranded hybrids with
complementary RNA in which, contrary to the usual f-units,
the strands run parallel to each other (Gautier et al., Nucl.
Acids. Res. 15:6625, 1987). The oligonucleotide is a 2'-0-
methylribonucleotide (Inoue et al, Nucl. Acids Res.
15:6131, 1987). or a chimeric RNA-DNA analog (Inoue et
al., FEBS Lett. 215:327, 1987).

[0362] Peptide nucleic acid (PNA) oligonucleotides can
be used as antisense molecules (Hyrup et al., Bioorganic &
Medicinal Chem. 4:5, 1996).

[0363] Antisense oligonucleotides of the invention can be
synthesized by standard methods known in the art, e.g., by
use of an automated DNA synthesizer (such as are commer-
cially available from Biosearch, Applied Biosystems, etc.).
As examples, phosphorothioate oligonucleotides can be
synthesized by the method of Stein et al. (Nucl. Acids Res.
16:3209, 1988), and methylphosphonate oligonucleotides
can be prepared by use of controlled pore glass polymer
supports (Sarin et al., Proc. Natl. Acad. Sci. USA 85:7448,
1988).

[0364] While antisense nucleotides complementary to the
coding region sequence of a polypeptide of the invention
could be used, those complementary to the transcribed
untranslated region are most preferred.

[0365] The antisense molecules should be delivered to
cells that express nucleic acids or polypeptides of the
invention in vivo, e.g., cells of the heart, skeletal muscle,
thymus, spleen, and small intestine. A number of methods
have been developed for delivering antisense DNA or RNA
to cells; e.g., antisense molecules can be injected directly



US 2003/0125540 Al

into the tissue site, or modified antisense molecules,
designed to target the desired cells (e.g., antisense linked to
peptides or antibodies that specifically bind receptors or
antigens expressed on the target cell surface) can be admin-
istered systemically.

[0366] However, it is often difficult to achieve intracellular
concentrations of the antisense molecule sufficient to sup-
press translation of endogenous mRNAs. Therefore, a pre-
ferred approach uses a recombinant DNA construct in which
the antisense oligonucleotide is placed under the control of
a strong pot III or pot II promoter. The use of such a
construct to transfect target cells in the patient will result in
the transcription of sufficient amounts of single stranded
RNAs that will form complementary base pairs with the
endogenous transcripts of the invention and thereby prevent
translation of the mRNA of the invention. For example, a
vector can be introduced in vivo such that it is taken up by
a cell and directs the transcription of an antisense RNA.
Such a vector can remain episomal or become chromosoma-
lly integrated, as long as it can be transcribed to produce the
desired antisense RNA.

[0367] Such vectors can be constructed by recombinant
DNA technology methods standard in the art. Vectors can be
plasmid, viral, or others known in the art, used for replica-
tion and expression in mammalian cells. Expression of the
sequence encoding the antisense RNA can be by any pro-
moter known in the art to act in mammalian, preferably
human cells. Such promoters can be inducible or constitu-
tive. Such promoters include, but are not limited to: the
SV40 early promoter region (Bernoist et al., Nature
290:304, 1981); the promoter contained in the 3' long
terminal repeat of Rous sarcoma virus (Yamamoto et al.,
Cell 22:787-797, 1988); the herpes thymidine kinase pro-
moter (Wagner et al., Proc. Natl. Acad. Sci. USA 78:1441,
1981); or the regulatory sequences of the metallothionein
gene (Brinster et al.,, Nature 296:39, 1988).

[0368] As an illustration, examples of suitable antisense
molecules directed against thymotaxin mRNA include: ‘5
TGCAGTCAGTAGGCGAGCCAT 3’ (SEQ ID NO:22) and
5' GTAATCACGGCAGCAGACGCT 3' (SEQ ID NO:23).

[0369] Ribozymes

[0370] Ribozyme molecules designed to catalytically
cleave mRNA transcripts of the invention also can be used
to prevent translation of mRNA of the invention and expres-
sion of nucleic acids or polypeptides of the invention (see,
e.g., PCT Publication WO 90/11364; Saraver et al., Science
247:1222, 1990). While various ribozymes that cleave
mRNA at site-specific recognition sequences can be used to
destroy mRNAs of the invention, the use of hammerhead
ribozymes is preferred. Hammerhead ribozymes cleave
mRNAs at locations dictated by flanking regions that form
complementary base pairs with the target mRNA. The sole
requirement is that the target mRNA have the following
sequence of two bases: 5-UG-3'. The construction and
production of hammerhead ribozymes is well known in the
art (Haseloff et al., Nature 334:585. 1988). There are numer-
ous examples of potential hammerhead ribozyme cleavage
sites within the nucleotide sequence of human cDNAs of the
invention (¢.g., FIG. 2). Preferably, the ribozyme is engi-
neered so that the cleavage recognition site is located near
the 5' end of the mRNA of the invention, i.e.. to increase
efficiency and minimize the intracellular accumulation of
non-functional mRNA transcripts.
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[0371] As an illustration, examples of potential ribozyme
sites in nucleic acids thymotaxin include 5'-UG-3' sites
which correspond to the initiator methionine codon (nucle-
otides 18-19) and the codons for each of the cysteine
residues of the chemokine-like domain (e.g., nucleotides
109-110).

[0372] The ribozymes of the present invention also
include RNA endoribonucleases (hereinafter “Cech-type
ribozymes™), such as the one that occurs naturally in Tet-
rahymena Thermophila (known as the IVS or L-19 IVS
RNA), and which has been extensively described by Cech
and his collaborators (Zaug et al.. Science 224:574, 1984;
Zaug et al., Science, 231:470, 1986; Zug et al., Nature
324:429, 1986; PCT Application No. WO 88/04300; and
Been et al., Cell 47:207, 1986). The Cech-type ribozymes
have an eight base-pair sequence that hybridizes to a target
RNA sequence, whereafter cleavage of the target RNA takes
place. The invention encompasses those Cech-type
ribozymes that target eight base-pair active site sequences
present in nucleic acids or the invention.

[0373] As in the antisense approach, the ribozymes can be
composed of modified oligonucleotides (e.g., for improved
stability, targeting, etc.), and should be delivered to cells that
express the nucleic acids or polypeptides of the invention in
vivo (e.g., thymotaxin in the heart, skeletal muscle, thymus,
spleen, and small intestine). A preferred method of delivery
involves using a DNA construct “encoding” the ribozyme
under the control of a strong constitutive pot III or pot II
promoter, so that transfected cells will produce sufficient
quantities of the ribozyme to destroy endogenous messages
of nucleic acids or polypeptides of the invention and inhibit
translation. Because ribozymes, unlike antisense molecules,
are catalytic, a lower intracellular concentration is required
for efficiency.

[0374] Other Methods for Reducing Expression of
Nucleic Acids or Polypeptides of the Invention

[0375] A variety of methods can be used to reduce expres-
sion of nucleic acids or polypeptides of the invention. For
example, the antisense techniques described above can be
used to reduce expression of nucleic acids or polypeptides of
the invention.

[0376] Endogenous expression of genes of the invention
can also be reduced by inactivating or “knocking out” the
gene of the invention or its promoter using targeted homolo-
gous recombination (see, ¢.g., U.S. Pat. No. 5,464,764). For
example, a mutant, non-functional nucleic acid or the inven-
tion (or a completely unrelated DNA sequence) flanked by
DNA homologous to the endogenous gene of the invention
(either the coding regions or regulatory regions of the gene
of the invention) can be used, with or without a selectable
marker and/or a negative selectable marker, to transfect cells
that express a nucleic acid of the invention in vivo. Insertion
of the DNA construct, via targeted homologous recombina-
tion, results in inactivation of the gene of the invention. Such
approaches are particularly suited for use in the agricultural
field where modifications to ES (embryonic stem) cells can
be used to generate animal offspring with an inactive nucleic
acid or polypeptide of the invention. However, this approach
can be adapted for use in humans, provided the recombinant
DNA constructs are directly administered or targeted to the
required site in vivo using appropriate viral vectors.

[0377] Alternatively, endogenous expression of a gene of
the invention can be reduced by targeting deoxyribonucle-
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otide sequences complementary to the regulatory region of
the gene of the invention (i.e., the promoter and/or enhancers
of the gene of the invention) to form triple helical structures
that prevent transcription of the gene of the invention in
target cells in the body (Helene Anticancer Drug Res. 6:569,
1981; Helene et al., Ann. N.Y. Acad. Sci. 660:27, 1992; and
Maher, Bioassays 14:807, 1992) or through the use of small
molecules which interfere with the expression or activity of
transcription factors which regulate expression of nucleic
acids or polypeptides of the invention.

[0378] Of course, in some circumstances, including cer-
tain phases of many of the above-described conditions, it
may be desirable to enhance function of a nucleic acid or
polypeptide of the invention, e.g., to recruit immune cells
that will resolve the primary infection or mediate an anti-
tumor response.

[0379] Detecting Proteins Associated with Polypeptides of
the Invention

[0380] The invention also features polypeptides that inter-
act with polypeptides of the invention. Any method suitable
for detecting protein-protein interactions may be employed
for identifying transmembrane proteins, intracellular, or
extracellular proteins that interact with thymotaxin. Among
the traditional methods which may be employed are co-
immunoprecipitation, crosslinking and co-purification
through gradients or chromatographic columns of cell
lysates or proteins obtained from cell lysates and the use of
polypeptides of the invention to identify proteins in the
lysate that interact with polypeptides of the invention. For
these assays, the polypetide of the invention can be a
full-length polypeptide of the invention, a soluble extracel-
lular domain of a polypeptide of the invention, or some other
suitable polypeptide of the invention. Once isolated, such an
interacting protein can be identified and cloned and then
used, in conjunction with standard techniques, to identify
proteins with which it interacts. For example, at least a
portion of the amino acid sequence of a protein that interacts
with the polypeptide of the invention can be ascertained
using techniques well known to those of skill in the art, such
as via the Edman degradation technique. The amino acid
sequence obtained may be used as a guide for the generation
of oligonucleotide mixtures that can be used to screen for
gene sequences encoding the interacting protein. Screening
may be accomplished, for example, by standard hybridiza-
tion or PCR techniques. Techniques for the generation of
oligonucleotide mixtures and the screening are well known.
(Ausubel, supra; and “PCR Protocols: A Guide to Methods
and Applications,” Innis et al., eds. Academic Press, Inc.,
NY, 1990).

[0381] Additionally, methods may be employed which
result directly in the identification of genes which encode
proteins which interact with polypeptides of the invention.
These methods include, for example, screening expression
libraries, in a manner similar to the well known technique of
antibody probing of Agtll libraries, using labeled polypep-
tide of the invention or a fusion protein of the invention, e.g.,
a polypeptide or domain of the invention fused to a marker
such as an enzyme, fluorescent dye, a luminescent protein,
or to an IgFc domain.

[0382] There are also methods that are capable of detect-
ing protein interaction. A method that detects protein inter-
actions in vivo is the two-hybrid system (Chien et al., Proc.
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Natl. Acad. Sci. USA, 88:9578, 1991). A kit for practicing
this method is available from Clontech (Palo Alto, Calif.).

[0383] Briefly, utilizing such a system, plasmids are con-
structed that encode two hybrid proteins: one plasmid
includes a nucleotide sequence encoding the DNA-binding
domain of a transcription activator protein fused to a nucle-
otide sequence encoding a polypeptide of the invention, a
polypeptide of the invention, or a fusion protein of the
invention, and the other plasmid includes a nucleotide
sequence encoding the transcription activator protein’s acti-
vation domain fused to a ¢cDNA encoding an unknown
protein which has been recombined into this plasmid as part
of a cDNA library. The DNA-binding domain fusion plas-
mid and the cDNA library are transformed into a strain of the
yeast Saccharomyces cerevisiae that contains a reporter gene
(e.g.. HBS or LacZ) whose regulatory region contains the
transcription activator’s binding site. Either hybrid protein
alone cannot activate transcription of the reporter gene: the
DNA-binding domain hybrid cannot because it does not
provide activation function and the activation domain hybrid
cannot because it cannot localize to the activator’s binding
sites. Interaction of the two hybrid proteins reconstitutes the
functional activator protein and results in expression of the
reporter gene, which is detected by an assay for the reporter
gene product.

[0384] The two-hybrid system, three hybrid system, or
related methodology may be used to screen activation
domain libraries for proteins that interact with the “bait”
gene product. By way of example, and not by way of
limitation, a polypeptide of the invention may be used as the
bait gene product. Total genomic or cDNA sequences are
fused to the DNA encoding an activation domain. This
library and a plasmid encoding a hybrid of bait gene product
of the invention fused to the DNA-binding domain are
cotransformed into a yeast reporter strain, and the resulting
transformants are screened for those that express the reporter
gene. For example, a bait gene sequence of the invention,
such as a nucleic acid of the invention coding for a gene or
domain of the invention can be cloned into a vector such that
it is translationally fused to the DNA encoding the DNA-
binding domain of the GAL4 protein. These colonies are
purified and the library plasmids responsible for reporter
gene expression are isolated. DNA sequencing is then used
to identify the proteins encoded by the library plasmids.

[0385] AcDNA library of the cell line from which proteins
that interact with bait gene products of the invention are to
be detected can be made using methods routinely practiced
in the art. According to the particular system described
herein, for example, the cDNA fragments can be inserted
into a vector such that they are translationally fused to the
transcriptional activation domain of GAL4. This library can
be co-transformed along with the bait gene-of-the-inven-
tion-GAL4 fusion plasmid into a yeast strain which contains
a lacZ gene driven by a promoter which contains GAL4
activation sequence. A cDNA encoded protein, fused to
GALA4 transcriptional activation domain, that interacts with
bait gene product of the invention will reconstitute an active
GAL4 protein and thereby drive expression of the HIS3
gene. Colonies that express HIS3 can then be purified from
these strains, and used to produce and isolate the bait
genc-of-the-invention-interacting protein using techniques
routinely practiced in the art.
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[0386] Identification of Receptors of Polypeptides of the
Invention

[0387] Areceptor of a polypeptide of the invention can be
identified as follows. First cells or tissues that bind a
polypeptide of the invention are identified. An expression
library is prepared using mRNA isolated from cells that bind
a polypeptide of the invention. The expression library is
used to tranfect eukaryotic cells, e.g., CHO cells. Detectably
labelled polypeptides of the invention and clones that bind
polypeptides of the invention are isolated and purified. The
expression plasmid is then isolated from the polypeptide-
of-the-invention-binding clones. These expression plasmids
will encode putative receptors of polypeptides of the inven-
tion.

[0388] Cells or tissues bearing a receptor of a polypeptide
of the invention can be identified by exposing detectably
labelled polypeptide of the invention to various cells lines
and tissues. Alternatively a microphysiometer can be used to
determine whether a selected cell responds to the presence
of a cell receptor ligand (McConnel et al., Science 257:1906,
1992).

[0389] Compounds that bind polypeptides of the invention
can be identified using any standard binding assay. For
example, candidate compounds can be bound to a solid
support. The polypeptide of the invention is then exposed to
the immobilized compound and binding is measured (Euro-
pean Patent Application 84/03564).

[0390] Identification of Compounds that Modulate
Expression or Activity of Thymoxin, Tango-63, Tango-67,
or Huchordin

[0391] Isolation of the nucleic acid molecules of the
invention also facilitates the identification of compounds
that can increase or decrease the expression of these mol-
ecules in vivo. To discover such compounds, cells that
express nucleic acids or polypeptides of the invention are
cultured, exposed to a test compound (or a mixture of test
compounds), and the level of expression or activity of
nucleic acids or polypeptides of the invention is compared
with the level of expression or activity in cells that are
otherwise identical but that have not been exposed to the test
compound(s). Many standard quantitative assays of gene
expression can be utilized in this aspect of the invention.
Examples of these assays are provided below.

[0392] In order to identify compounds that modulate
expression of nucleic acids or polypeptides of the invention
(or homologous genes), the candidate compound(s) can be
added at varying concentrations to the culture medium of
cells that express nucleic acids or polypeptides of the
invention, as described above. These compounds can
include small molecules, polypeptides, and nucleic acids.
The expression of a nucleic acid or polypeptide of the
invention is then measured, for example, by Northern blot,
PCR analyses or RNAse protection analyses using a nucleic
acid molecule of the invention as a probe. The level of
expression of the polypeptides of the invention in the
presence of the candidate molecule, compared with their
level of expression in its absence, will indicate whether or
not the candidate molecule alters the expression of nucleic
acids or polypeptides of the invention.

[0393] Similarly, compounds that modulate the expression
of the polypeptides of the invention can be identified by
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carrying out the assay described above and then performing
a Western blot analysis using antibodies that bind polypep-
tides of the invention.

[0394] The test compounds, by altering the expression of
nucleic acids or polypeptides of the invention will, in turn,
alter the likelihood that the cell in which these molecules are
expressed will undergo a cellular process of interest. For
example, if the test compound decreases the expression of
Tango-63d or Tango-63e, the cell will be less likely to
undergo apoptosis. In contrast, if the test compound
increases the expression of Tango-63d or Tango-63e, the cell
will be more likely to under apoptosis. Thus, compounds
identified in this way can be used as agents to control a
cellular process of interest (e.g., apoptosis) and, in particu-
lar, as therapeutic agents for the treatment of various disor-
ders associated with a cellular process of interest (e.g.,
apoptosis).

[0395] Compounds that alter the activity of nucleic acids
or polypeptides of the invention (e.g., by altering the affinity
of these polypeptides for putative ligands or other com-
pounds with which they may interact, or alternatively, by
changing the fidelity with which they transduce a signal,
such as an apoptotic signal) can be identified using an
oligomerization or other assay (e.g., an apoptosis assay),
such as those described in detail above.

[0396] Compounds that can be screened in accordance
with the invention include, but are not limited to peptides,
antibodies and fragments thereof, and other organic com-
pounds (e.g., peptidomimetics).

[0397] Such compounds can include, but are not limited
to, peptides such as, for example, soluble peptides, including
but not limited to members of random peptide libraries; (see,
e.g., Lam et al., Nature 354:82, 1991; Houghten et al.,
Nature 354:84, 1991), and combinatorial chemistry-derived
molecular library made of D- and/or L-configuration amino
acids, phosphopeptides (including, but not limited to, mem-
bers of random or partially degenerate, directed phospho-
peptide libraries; see, e.g., Songyang et al., Cell 72:767,
1993), antibodies (including, but not limited to, polyclonal,
monoclonal, humanized, anti-idiotypic, chimeric or single
chain antibodies, and FAb, F(ab[dJ), and FAb expression
library fragments, and epitope-binding fragments thereof),
and small organic or inorganic molecules.

[0398] Other compounds that can be screened in accor-
dance with the invention include but are not limited to small
organic molecules that affect the expression of a gene of the
invention or some other gene involved in a pathway (e.g.,
signal transduction pathway) involving a gene of the inven-
tion (c.g., by interacting with the regulatory region or
transcription factors involved in gene expression).

[0399] Compounds Which Bind Polypeptides of the
Invention
[0400] Compounds that bind polypeptides of the invention

can be identified using any standard binding assay. The
principle of the assays used to identify compounds that bind
to polypeptides of the invention involves preparing a reac-
tion mixture of polypeptides of the invention and the test
compound under conditions and for a time sufficient to allow
the two components to interact and bind, thus forming a
complex which can be removed and/or detected in the
reaction mixture.
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[0401] The screening assays can be conducted in a variety
of ways. For example, one method to conduct such an assay
would involve anchoring the protein, polypeptide, peptide,
or fusion protein of the invention or the test substance onto
a solid phase and detecting polypeptide-of-the-invention/test
compound complexes anchored on the solid phase at the end
of the reaction. In one embodiment of such a method, a
polypeptide of the invention may be anchored onto a solid
surface, and the test compound, which is not anchored, may
be labeled, either directly or indirectly.

[0402] In practice, microtiter plates may conveniently be
utilized as the solid phase. The anchored component can be
immobilized by non-covalent or covalent attachments. Non-
covalent attachment can be accomplished by simply coating
the solid surface with a solution of the protein and drying.
Alternatively, an immobilized antibody, preferably a mono-
clonal antibody, specific for the protein to be immobilized
can be used to anchor the protein to the solid surface. The
surfaces can be prepared in advance and stored.

[0403] In order to conduct the assay, the nonimmobilized
component is added to the coated surface containing the
anchored component. After the reaction is complete, unre-
acted components are removed (e.g., by washing) under
conditions such that any complexes formed will remain
immobilized on the solid surface. The detection of com-
plexes anchored on the solid surface can be accomplished in
a number of ways. Where the previously nonimmobilized
component is pre-labeled, the detection of label immobilized
on the surface indicates that complexes were formed. Where
the previously nonimmobilized component is not pre-la-
beled, an indirect label can be used to detect complexes
anchored on the surface; for example, using a labeled
antibody specific for the previously nonimmobilized com-
ponent (the antibody, in turn, can be directly labeled or
indirectly labeled with a labeled anti-Ig antibody).

[0404] Alternatively, a reaction can be conducted in a
liquid phase, the reaction products separated from unreacted
components, and complexes detected; for example, using an
immobilized antibody specific for a protein, polypeptide,
peptide, or fusion protein of the invention or the test
compound to anchor any complexes formed in solution, and
a labeled antibody specific for the other component of the
possible complex to detect anchored complexes.

[0405] Alternatively, cell-based assays can be used to
identify compounds that interact with polypeptides of the
invention. To this end, cell lines that express a polypeptide
of the invention or cell lines (e.g., COS cells. CHO cells,
fibroblasts, etc.) that have been genetically engineered to
express a polypeptide of the invention (e.g., by transfection
or transduction of DNA of the invention) can be used.

[0406] Diagnostic Applications

[0407] The polypeptides of the invention and the antibod-
ies specific for these polypeptides are also useful for iden-
tifying those compartments of mammalian cells that contain
proteins important to the function of nucleic acids or
polypeptides of the invention. Antibodies specific for
polypeptides of the invention can be produced as described
above. The normal subcellular location of the protein is then
determined either in situ or using fractionated cells by any
standard immunological or immunohistochemical procedure
(see, e.g., Ausubel et al., supra; Bancroft and Stevens,
Theory and Practice of Histological Techniques. Churchill
Livingstone, 1982).
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[0408] Antibodies specific for a polypeptide of the inven-
tion also can be used to detect or monitor diseases related to
a nucleic acid or polypeptide of the invention. For example,
levels of a protein of the invention in a sample can be
assayed by any standard technique using these antibodies.
For example, expression of a protein of the invention can be
monitored by standard immunological or immunohis-
tochemical procedures (¢.g., those described above) using
the antibodies described herein. Alternatively, expression of
a nucleic acid or polypeptide of the invention can be assayed
by standard Northern blot analysis or can be aided by PCR
(see, e.g., Ausubel et al., supra; PCR Technology: Principles
and Applications for DNA Amplification, ed., H. A. Ehrlich,
Stockton Press, NY). If desired or necessary, analysis can be
carried out to detect point mutations in the sequence of a
nucleic acid or the invention (for example, using well known
nucleic acid mismatch detection techniques). All of the
above techniques are enabled by the sequences of nucleic
acids or the invention described herein.

[0409] In addition, the present invention encompasses
methods and compositions for the diagnostic evaluation,
typing, and prognosis of disorders associated with inappro-
priate expression or activity of a nucleic acid or polypeptide
of the invention. For example, the nucleic acid molecules of
the invention can be used as diagnostic hybridization probes
to detect, for example, inappropriate expression of a nucleic
acid or polypeptide of the invention or mutations in a gene
of the invention. Such methods may be used to classify cells
by the level of expression of a nucleic acid or polypeptide of
the invention.

[0410] Thus, the invention features a method for diagnos-
ing a disorder associated with aberrant activity of a nucleic
acid or polypeptide of the invention, the method including
obtaining a biological sample from a patient and measuring
activity of a nucleic acid of polypeptide of the invention in
the biological sample, wherein increased or decreased activ-
ity of a nucleic acid or polypeptide of the invention in the
biological sample compared to a control indicates that the
patient suffers from a disorder associated with aberrant
activity of a nucleic acid or polypeptide of the invention.

[0411] High-density oligonucleotide probe arrays can be
used to detect mutations or polymorphism in a gene of the
invention. A tiling array (Cronin et al., Human Mutation
7:244, 1996; Kozal et al., Nature Med. 2:753, 1996) can be
used to location mutations anywhere in the gene. A mutation
array (Cronin et al., Human Mutation 7:244. 1996) can be
used to detect the presence of previously identified muta-
tions.

[0412] The present invention further provides for diagnos-
tic kits for the practice of such methods.

[0413]

[0414] Nucleic acid molecules and polypeptides of the
invention, and molecules of the invention capable of altering
expression, activity, or localization of nucleic acids or
polypeptides of the invention can be used to treat a patient
suffering from a disorder associated with aberrant expres-
sion or activity of a nucleic acid or polypeptide of the
invention. Such compounds may be used to treat disorders
associated with nucleic acids or polypeptides of the inven-
tion (e.g., inhibit fibrosis or angiogenesis).

Therapeutic Applications
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[0415] Therapeutic Compositions

[0416] The nucleic acid molecules encoding polypeptides
of the invention, the polypeptides themselves, antibodies
that specifically bind polypeptides of the invention, and
compounds that affect the expression or activity of polypep-
tides of the invention can be administered to a patient at
therapeutically effective doses to treat or ameliorate disor-
ders associated with nucleic acids or polypeptides of the
invention. A therapeutically effective dose refers to the dose
that is sufficient to result in amelioration of symptoms of
disorders associated with nucleic acids or polypeptides of
the invention.

[0417] Effective Dose

[0418] Toxicity and therapeutic efficacy of the polypep-
tides of the invention and the compounds that modulate their
expression or activity can be determined by standard phar-
maceutical procedures, using either cells in culture or
experimental animals to determine the LD, (the dose lethal
to 50% of the population) and the EDs, (the dose therapeu-
tically effective in 50% of the population). The dose ratio
between toxic and therapeutic effects is the therapeutic index
and it can be expressed as the ratio LD ,/ED.,. Polypeptides
or other compounds that exhibit large therapeutic indices are
preferred. While compounds that exhibit toxic side effects
may be used, care should be taken to design a delivery
system that targets such compounds to the site of affected
tissue in order to minimize potential damage to unaffected
cells and, thereby, reduce side effects.

[0419] The data obtained from the cell culture assays and
animal studies can be used in formulating a range of dosage
for use in humans. The dosage of such compounds lies
preferably within a range of circulating concentrations that
include the ED, with little or no toxicity. The dosage may
vary within this range depending upon the dosage form
employed and the route of administration utilized. For any
compound used in the method of the invention, the thera-
peutically effective dose can be estimated initially from cell
culture assays. A dose may be formulated in animal models
to achieve a circulating plasma concentration range that
includes the IC, (that is, the concentration of the test
compound which achieves a half-maximal inhibition of
symptoms) as determined in cell culture. Such information
can be used to more accurately determine useful doses in
humans. Levels in plasma may be measured, for example, by
high performance liquid chromatography.

[0420] Formulations and Use

[0421] Pharmaceutical compositions for use in accordance
with the present invention may be formulated in conven-
tional manner using one or more physiologically acceptable
carriers or excipients.

[0422] Thus, the compounds and their physiologically
acceptable salts and solvates may be formulated for admin-
istration by inhalation or insufflation (either through the
mouth or the nose) or oral, buccal, parenteral or rectal
administration.

[0423] For oral administration, the pharmaceutical com-
positions may take the form of, for example, tablets or
capsules prepared by conventional means with pharmaceu-
tically acceptable excipients such as binding agents (for
example. pregelatinised maize starch, polyvinylpyrrolidone
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or hydroxypropyl methylcellulose), fillers (for example,
lactose, microcrystalline cellulose or calcium hydrogen
phosphate); lubricants (for example, magnesium stearate,
talc or silica); disintegrants (for example, potato starch or
sodium starch glycolate); or wetting agents (for example,
sodium lauryl sulphate). The tablets may be coated by
methods well known in the art. Liquid preparations for oral
administration may take the form of, for example, solutions,
syrups or suspensions, or they may be presented as a dry
product for constitution with water or other suitable vehicle
before use. Such liquid preparations may be prepared by
conventional means with pharmaceutically acceptable addi-
tives such as suspending agents (for example, sorbitol syrup,
cellulose derivatives or hydrogenated edible fats); emulsi-
fying agents (for example, lecithin or acacia); non-aqueous
vehicles (for example, almond oil, oily esters, ethyl alcohol
or fractionated vegetable oils); and preservatives (for
example, methyl or propyl-p-hydroxybenzoates or sorbic
acid). The preparations may also contain buffer salts, fla-
voring, coloring and sweetening agents as appropriate.

[0424] Preparations for oral administration may be suit-
ably formulated to give controlled release of the active
compound.

[0425] For buccal administration the compositions may
take the form of tablets or lozenges formulated in conven-
tional manner.

[0426] For administration by inhalation, the compounds
for use according to the present invention are conveniently
delivered in the form of an aerosol spray presentation from
pressurized packs or a nebulizer, with the use of a suitable
propellant, for example, dichlorodifluoromethane, trichlo-
rofluoromethane, dichlorotetrafluoroethane, carbon dioxide
or other suitable gas. In the case of a pressurized aerosol the
dosage unit may be determined by providing a valve to
deliver a metered amount. Capsules and cartridges of, for
example, gelatin for use in an inhaler or insufflator may be
formulated containing a powder mix of the compound and a
suitable powder base such as lactose or starch.

[0427] The compounds may be formulated for parenteral
administration by injection, for example, by bolus injection
or continuous infusion. Formulations for injection may be
presented in unit dosage form, for example in ampoules or
in multi-dose containers, with an added preservative. The
compositions may take such forms as suspensions, solutions
or emulsions in oily or aqueous vehicles, and may contain
formulatory agents such as suspending, stabilizing and/or
dispersing agents. Alternatively, the active ingredient may
be in powder form for constitution with a suitable vehicle,
for example, sterile pyrogen-free water, before use.

[0428] The compounds may also be formulated in rectal
compositions such as suppositories or retention enemas, for
example, containing conventional suppository bases such as
cocoa butter or other glycerides.

[0429] In addition to the formulations described previ-
ously, the compounds may also be formulated as a depot
preparation. Such long acting formulations may be admin-
istered by implantation (for example subcutaneously or
intramuscularly) or by intramuscular injection. Thus, for
example, the compounds may be formulated with suitable
polymeric or hydrophobic materials (for example as an
emulsion in an acceptable oil) or ion exchange resins, or as
sparingly soluble derivatives, for example, as a sparingly
soluble salt.
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[0430] The compositions may, if desired, be presented in
a pack or dispenser device that may contain one or more unit
dosage forms containing the active ingredient. The pack may
for example comprise metal or plastic foil, such as a blister
pack. The pack or dispenser device may be accompanied by
instructions for administration.

[0431] The therapeutic compositions of the invention can
also contain a carrier or excipient, many of which are known
to skilled artisans. Excipients which can be used include
buffers (for example, citrate buffer, phosphate buffer, acetate
buffer, and bicarbonate buffer), amino acids, urea, alcohols,
ascorbic acid, phospholipids, proteins (for example, serum
albumin), EDTA, sodium chloride, liposomes, mannitol,
sorbitol, and glycerol. The nucleic acids, polypeptides, anti-
bodies, or modulatory compounds of the invention can be
administered by any standard route of administration. For
example, administration can be parenteral, intravenous, sub-
cutaneous, intramuscular, intracranial, intraorbital,
opthalmic, intraventricular, intracapsular, intraspinal, intra-
cisternal, intraperitoneal, transmucosal, or oral. The modu-
latory compound can be formulated in various ways, accord-
ing to the corresponding route of administration. For
example, liquid solutions can be made for ingestion or
injection; gels or powders can be made for ingestion, inha-
lation, or topical application. Methods for making such
formulations are well known and can be found in, for
example, “Remington’s Pharmaceutical Sciences.” It is
expected that the preferred route of administration will be
intravenous.

[0432] Ttis well known in the medical arts that dosages for
any one patient depend on many factors, including the
general health, sex, weight, body surface area, and age of the
patient, as well as the particular compound to be adminis-
tered, the time and route of administration, and other drugs
being administered concurrently.

[0433] Dosages for the polypeptides and antibodies of the
invention will vary, but a preferred dosage for intravenous
administration is approximately 0.01 mg to 100 mg/ml
blood volume. Determination of the correct dosage within a
given therapeutic regime is well within the abilities of one
of ordinary skill in the art of pharmacology. Skilled artisans
will be aided in their determination of an adequate dosage by
previous studies. For example, Abraham et al. (J. Amer.
Med. Assoc. 273:934-941, 1995) administered TNF-o
monoclonal antibody (TNF-a-MAD) at doses ranging from
1 to 15 mg/kg. The antibody was well tolerated by all
patients, even though they developed human antimurine
antibodies; no serum sickness-like reactions, adverse skin
reactions, or systemic allergic reactions developed. Simi-
larly, Rankin et al. (Br. J. Rheumatol. 34:334-342, 1995)
administered a single intravenous dose of 0.1, 1.0, or 10
mg/kg of an engineered human antibody, CDP571, which
neutralizes human TNF-a.. Both studies describe in detail
how to evaluate patients who have been treated with anti-
bodies.

[0434] Methods of Treatment

[0435] Thymotaxin, Tango-63d, Tango-63e, Tango-67,
and huchordin polypeptides, nucleic acids, and modulators
thereof can be used to modulate the function, morphology,
proliferation and/or differentiation of cells in the tissues in
which they are expressed. Such molecules can be used to
treat disorders associated with abnormal or aberrant metabo-
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lism or function of cells in the tissues in which they are
expressed. Tissues in which thymotaxin, Tango-63d, Tango-
63e, Tango-67, or huchordin are expressed include, for
example, pancreas, kidney, testis, heart, brain, liver, pla-
centa, lung, skeletal muscle, or small intestine.

[0436] Asrevealed by Northern blot analysis, thymotaxin,
Tango-63, Tango-67, and huchordin are expressed in the
brain. Consequently, thymotaxin, Tango-63, Tango-67, and
huchordin polypeptides, nucleic acids, and modulators
thereof can be used to treat disorders of the brain, such as
cerebral edema, hydrocephalus, brain herniations, iatrogenic
disease (due to, ¢.g., infection, toxins, or drugs), inflamma-
tions (e.g., bacterial and viral meningitis, encephalitis, and
cerebral toxoplasmosis), cerebrovascular discases (e.g.,
hypoxia, ischemia, and infarction, intracranial hemorrhage
and vascular malformations, and hypertensive encephalopa-
thy), and tumors (e.g., neuroglial tumors, neuronal tumors,
tumors of pineal cells, meningeal tumors, primary and
secondary lymphomas, intracranial tumors, and medullo-
blastoma), and to treat injury or trauma to the brain.

[0437] Asrevealed by Northern blot analysis, thymotaxin,
Tango-63, and Tango-67 are expressed in skeletal muscle.
Consequently, thymotaxin, Tango-63, and Tango-67
polypeptides, nucleic acids, and modulators thereof can be
used to treat disorders of skeletal muscle, such as muscular
dystrophy (e.g., Duchenne Muscular Dystrophy, Becker
Muscular Dystrophy, Emery-Dreifuss Muscular Dystrophy,
Limb-Girdle Muscular Dystrophy, Facioscapulohumeral
Muscular Dystrophy, Myotonic Dystrophy, Oculopharyn-
geal Muscular Dystrophy, Distal Muscular Dystrophy, and
Congenital Muscular Dystrophy), motor neuron diseases
(e.g., Amyotrophic Lateral Sclerosis, Infantile Progressive
Spinal Muscular Atrophy, Intermediate Spinal Muscular
Atrophy, Spinal Bulbar Muscular Atrophy, and Adult Spinal
Muscular Atrophy), myopathies (e.g., inflammatory myopa-
thies (e.g., Dermatomyositis and Polymyositis), Myotonia
Congenita, Paramyotonia Congenita, Central Core Disease,
Nemaline Myopathy, Myotubular Myopathy, and Periodic
Paralysis), and metabolic diseases of muscle (e.g., Phospho-
rylase Deficiency, Acid Maltase Deficiency, Phosphofruc-
tokinase Deficiency, Debrancher Enzyme Deficiency, Mito-
chondrial Myopathy, Carnitine Deficiency, Carnitine
Palmityl Transferase Deficiency, Phosphoglycerate Kinase
Deficiency, Phosphoglycerate Mutase Deficiency, Lactate
Dehydrogenase Deficiency, and Myoadenylate Deaminase
Deficiency).

[0438] Asrevealed by Northern blot analysis, thymotaxin,
Tango-63, Tango-67, and huchordin are expressed in the
heart. Consequently, thymotaxin, Tango-63, Tango-67, and
huchordin nucleic acids, proteins, and modulators thereof
can be used to treat heart disorders, e.g., ischemic heart
discase, atherosclerosis, hypertension, angina pectoris.
Hypertrophic Cardiomyopathy, and congenital heart disease.

[0439] As revealed by Northern blot analysis, thymotaxin,
Tango-63, Tango-67, and huchordin are expressed in the
cardiovascular system. Consequently, thymotaxin, Tango-
63, Tango-67, and huchordin polypeptides, nucleic acids,
and modulators thereof can be used to treat cardiovascular
disorders, such as ischemic heart disease (e.g., angina pec-
toris, myocardial infarction, and chronic ischemic heart
disease), hypertensive heart disease, pulmonary heart dis-
ease, valvular heart discase (e.g., rheumatic fever and rheu-
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matic heart disease, endocarditis, mitral valve prolapse, and
aortic valve stenosis), congenital heart disease (e.g., valvular
and vascular obstructive lesions, atrial or ventricular septal
defect, and patent ductus arteriosus), or myocardial disease
(e.g., myocarditis, congestive cardiomyopathy, and hyper-
trophic cariomyopathy).

[0440] As revealed by Northern blot analysis, thymotaxin.
Tango-63, and Tango-67 are expressed in the spleen. Con-
sequently, thymotaxin, Tango-63, and Tango-67 nucleic
acids, proteins, and modulators thereof can be used to
modulate the proliferation, differentiation, and/or function
of cells that form the spleen, e.g., cells of the splenic
connective tissue, €.g., splenic smooth muscle cells and/or
endothelial cells of the splenic blood vessels. Thymotaxin,
Tango-63, and Tango-67 nucleic acids, proteins, and modu-
lators thereof can also be used to modulate the proliferation,
differentiation, and/or function of cells that are processed,
e.g., regenerated or phagocytized within the spleen, e.g.,
erythrocytes and/or B and T lymphocytes and macrophages.
Thus, thymotaxin, Tango-63, and Tango-67 nucleic acids,
proteins, and modulators thereof can be used to treat spleen,
e.g., the fetal spleen, associated diseases and disorders.
Examples of splenic diseases and disorders include e.g.,
splenic lymphoma and/or splenomegaly, and/or phagocy-
totic disorders, e.g., those inhibiting macrophage engulf-
ment of bacteria and viruses in the bloodstream.

[0441] As revealed by Northern blot analysis, thymotaxin
and Tango-63 are expressed in leukocytes. Consequently,
thymotaxin and Tango-63 polypeptides, nucleic acids, and
modulators thereof can be used to treat leukocytic disorders,
such as leukopenias (e.g., neutropenia, monocytopenia, lym-
phopenia, and granulocytopenia), leukocytosis (e.g., granu-
locytosis, lymphocytosis, eosinophilia, monocytosis, acute
and chronic lymphadenitis), malignant lymphomas (e.g.,
Non-Hodgkin’s lymphomas. Hodgkin’s lymphomas, leuke-
mias. agnogenic myeloid metaplasia, multiple myeloma,
plasmacytoma, Waldenstrom’s macroglobulinemia, heavy-
chain disease, monoclonal gammopathy, histiocytoses, eosi-
nophilic granuloma, and angioimmunoblastic lymphaden-

opathy).

[0442] As revealed by Northern blot analysis, thymotaxin,
Tango-63, and Tango-67 are expressed in leukocytes. Con-
sequently, thymotaxin, Tango-63, and Tango-67 polypep-
tides, nucleic acids, and modulators thereof can be used to
treat pulmonary (lung) disorders, such as atelectasis, cystic
fibrosis, rheumatoid lung disease, pulmonary congestion or
edema, chronic obstructive airway disease (e.g., emphy-
sema, chronic bronchitis, bronchial asthma, and bron-
chiectasis), diffuse interstitial discases (e.g., sarcoidosis,
pneumoconiosis, hypersensitivity pneumonitis, bronchioli-
tis, Goodpasture’s syndrome, idiopathic pulmonary fibrosis,
idiopathic pulmonary hemosiderosis, pulmonary alveolar
proteinosis, desquamative interstitial pneumonitis, chronic
interstitial pneumonia, fibrosing alveolitis, hamman-rich
syndrome, pulmonary eosinophilia, diffuse interstitial fibro-
sis, Wegener’s granulomatosis, lymphomatoid granuloma-
tosis, and lipid pneumonia), or tumors (e.g., bronchogenic
carcinoma, bronchioloviveolar carcinoma, bronchial carci-
noid, hamartoma, and mesenchymal tumors).

[0443] As revealed by Northern blot analysis, thymotaxin,
Tango-63, Tango-67, and huchordin are expressed in the
pancreas. Consequently, thymotaxin, Tango-63, Tango-67,
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and huchordin polypeptides, nucleic acids, and modulators
thereof can be used to treat pancreatic disorders, such as
pancreatitis (e.g., acute hemorrhagic pancreatitis and
chronic pancreatitis), pancreatic cysts (e.g., congenital cysts,
pseudocysts, and benign or malignant neoplastic cysts),
pancreatic tumors (e.g., pancreatic carcinoma and
adenoma), diabetes mellitus (e.g., insulin- and non-insulin-
dependent types, impaired glucose tolerance, and gestational
diabetes), or islet cell tumors (e.g., insulinomas, adenomas,
Zollinger-Ellison syndrome, glucagonomas, and somatosta-
tinoma).

[0444] Asrevealed by Northern blot analysis, thymotaxin,
Tango-63, and Tango-67 are expressed in the small intestine.
Consequently, thymotaxin, Tango-63, and Tango-67
polypeptides, nucleic acids, and modulators thereof can be
used to treat intestinal disorders, such as ischemic bowel
disease, infective enterocolitis, Crohn’s disease, benign
tumors, malignant tumors (c.g., argentaffinomas, lympho-
mas, adenocarcinomas, and sarcomas), malabsorption syn-
dromes (¢c.g., celiac disease, tropical sprue, Whipple’s dis-
ease, and abetalipoproteinemia), obstructive lesions,
hernias, intestinal adhesions, intussusception, or volvulus.

[0445] As revealed by Northern blot analysis, thymotaxin,
Tango-63, and Tango-67 are expressed in the colon. Con-
sequently, thymotaxin, Tango-63, and Tango-67 polypep-
tides, nucleic acids, and modulators thereof can be used to
treat colonic disorders, such as congenital anomalies (e.g.,
megacolon and imperforate anus), idiopathic disorders (e.g.,
diverticular disease and melanosis coli), vascular lesions
(e.g., ischemic colistis, hemorrhoids, angiodysplasia),
inflammatory diseases (e.g., colitis (e.g., idiopathic ulcer-
ative colitis, pseudomembranous colitis), and lymphopathia
venereum). Crohn’s disease, and tumors (e.g., hyperplastic
polyps, adenomatous polyps, bronchogenic cancer, colonic
carcinoma, squamous cell carcinoma, adenoacanthomas,
sarcomas, lymphomas, argentaffinomas, carcinoids, and
melanocarcinomas).

[0446] Asrevealed by Northern blot analysis, thymotaxin,
Tango-63, Tango-67, and huchordin are expressed in the
liver. Consequently, thymotaxin, Tango-63, Tango-67, and
huchordin polypeptides, nucleic acids, and modulators
thereof can be used to treat hepatic (liver) disorders, such as
jaundice, hepatic failure, hereditary hyperbiliruinemias
(e.g., Gilbert’s syndrome, Crigler-Naijar syndromes and
Dubin-Johnson and Rotor’s syndromes), hepatic circulatory
disorders (e.g., hepatic vein thrombosis and portal vein
obstruction and thrombosis), hepatitis (e.g., chronic active
hepatitis, acute viral hepatitis, and toxic and drug-induced
hepatitis), cirrhosis (e.g., alcoholic cirrhosis, biliary cirrho-
sis, and hemochromatosis), or malignant tumors (e.g., pri-
mary carcinoma, hepatoma, hepatoblastoma, liver cysts, and
angiosarcoma).

[0447] Asrevealed by Northern blot analysis, thymotaxin,
Tango-63, and Tango-67 are expressed in the kidney. Con-
sequently, thymotaxin, Tango-63, and Tango-67 polypep-
tides, nucleic acids, and modulators thereof can be used to
treat renal (kidney) disorders, such as glomerular diseases
(e.g., acute and chronic glomerulonephritis, rapidly progres-
sive glomerulonephritis, nephrotic syndrome, focal prolif-
erative glomerulonephritis, glomerular lesions associated
with systemic disease, such as systemic lupus erythemato-
sus, Goodpasture’s syndrome, multiple myeloma, diabetes,
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polycystic kidney disease, neoplasia, sickle cell disease, and
chronic inflammatory diseases), tubular diseases (e.g., acute
tubular necrosis and acute renal failure, polycystic renal
disecasemedullary sponge kidney, medullary cystic disease,
nephrogenic diabetes, and renal tubular acidosis), tubuloint-
erstitial diseases (e.g., pyelonephritis, drug and toxin
induced tubulointerstitial nephritis, hypercalcemic nephr-
opathy, and hypokalemic nephropathy) acute and rapidly
progressive renal failure. chronic renal failure, nephrolithi-
asis, gout, vascular diseases (e.g.. hypertension and neph-
rosclerosis, microangiopathic hemolytic anemia, atheroem-
bolic renal disease, diffuse cortical necrosis, and renal
infarcts), or tumors (e.g., renal cell carcinoma and nephro-
blastoma).

[0448] As revealed by Northern blot analysis, thymotaxin,
Tango-63, and Tango-67 are expressed in the the reproduc-
tive system. Consequently, thymotaxin, Tango-63, and
Tango-67 can be used to treat other reproductive disorders,
including ovulation disorder, blockage of the fallopian tubes
(e.g.. due to pelvic inflammatory disease or endometriosis),
disorders due to infections (e.g., toxic shock syndrome,
chlamydia infection, Herpes infection, human papillomavi-
rus infection), and ovarian disorders (e.g., ovarian cyst,
ovarian fibroma, ovarian endometriosis, ovarian teratoma).

[0449] As revealed by Northern blot analysis, thymotaxin,
Tango-63, and Tango-67 are expressed in the ovaries. Con-
sequently, thymotaxin, Tango-63, and Tango-67 polypep-
tides, nucleic acids, and modulators thereof can be used to
treat ovarian disorders, such as ovarian endometriosis, non-
neoplastic cysts (e.g., follicular and luteal cysts and poly-
cystic ovaries) and tumors (e.g., tumors of surface epithe-
lium, germ cell tumors, ovarian fibroma, sex cord-stromal
tumors, and ovarian cancers (e.g., metastatic carcinomas,
and ovarian teratoma).

[0450] As revealed by Northern blot analysis, thymotaxin,
Tango-63, and Tango-67 are expressed in the placenta.
Consequently, thymotaxin, Tango-63, and Tango-67
polypeptides, nucleic acids, and modulators thereof can be
used to treat placental disorders, such as toxemia of preg-
nancy (e.g., preeclampsia and eclampsia), placentitis, or
spontaneous abortion.

[0451] As revealed by Northern blot analysis, thymotaxin,
Tango-63, and Tango-67 are expressed in the testes. Con-
sequently, thymotaxin, Tango-63, and Tango-67 polypep-
tides, nucleic acids, and modulators thereof can be used to
treat testicular disorders, such as unilateral testicular
enlargement (e.g., nontuberculous, granulomatous orchitis);
inflammatory diseases resulting in testicular dysfunction
(e.g., gonorrhea and mumps); cryptorchidism; sperm cell
disorders (e.g., immotile cilia syndrome and germinal cell
aplasia), acquired testicular defects (e.g., viral orchitis); and
tumors (e.g., germ cell tumors, interstitial cell tumors,
androblastoma, testicular lymphoma and adenomatoid
tumors).

[0452] As revealed by Northern blot analysis, thymotaxin,
Tango-63 and Tango-67 are expressed in the prostate. Con-
sequently, thymotaxin, Tango-63 and Tango-67 polypep-
tides, nucleic acids, and modulators thereof can be used to
treat prostate disorders, such as inflammatory diseases (e.g.,
acute and chronic prostatitis and granulomatous prostatitis),
hyperplasia (e.g., benign prostatic hypertrophy or hyperpla-
sia), or tumors (e.g., carcinomas).

[0453] Thymotaxin, Tango-63, and Tango-67 are involved
in cellular proliferation. Consequently, thymotaxin, Tango-
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63, and Tango-67 polypeptides, nucleic acids and modula-
tors thereof can be used to treat proliferative disorders, i.e.,
neoplasms or tumors (e.g., a carcinoma, a sarcoma,
adenoma, or myeloid leukemia).

[0454] Disorders associated with abormal thymotaxin,
Tango-63, and Tango-67 activity, for which thymotaxin,
Tango-63, and Tango-67 agonists can be used to treat,
include proliferative disorders (e.g., carcinoma, lymphoma,
e.g., follicular lymphoma), and disorders associated with
pathogenic infection, e.g., bacterial (e.g., chlamydia) infec-
tion, parasitic infection, and viral infection (e.g., HSV
infection). Disorders associated with abnormal thymotaxin
and Tango-63 activity also include immune disorders (e.g.,
immunodeficiency disorders (e.g., HI'V) and viral disorders
(e.g., infection by HSV).

[0455] Disorders associated with abnormal thymotaxin
and Tango-63 activity, for which thymotaxin and Tango-63
antagonists can be used to treat include immune disorders,
e.g., autoimmune disorders (e.g., arthritis, graft rejection
(e.g., allograft rejection), T cell disorders (e.g., AIDS)) and
inflammatory disorders (e.g., bacterial infection, psoriasis,
septicemia, cerebral malaria, inflammatory bowel disease
(e.g., ulcerative colitis, Crohn’s disease), arthritis (e.g.,
rheumatoid arthritis, osteoarthritis), and allergic inflamma-
tory disorders (e.g., asthma, psoriasis)). Disorders associated
with abnormal Tango-63 activity also include apoptotic
disorders (e.g., rheumatoid arthritis, systemic lupus erythe-
matosus, insulin-dependent diabetes mellitus), cytotoxic dis-
orders, septic shock, cachexia, and proliferative disorders
(e.g., B cell cancers stimulated by TNF).

[0456] Other Tango-63 associated disorders include TNF
related disorders (e.g., acute myocarditis, myocardial inf-
arction, congestive heart failure, T cell disorders (e.g.,
dermatitis, fibrosis)), differentiative and apoptotic disorders,
and disorders related to angiogenesis (e.g., tumor formation
and/or metastasis, cancer). Modulators of Tango-63 expres-
sion and/or activity can be used to treat such disorders.

[0457]

[0458] Microorganisms containing plasmids bearing
c¢DNA encoding thymotaxin was deposited with the Ameri-
can Type Culture Collection (ATCC), Rockville, Md. on Jan.
31, 1997 and assigned the indicated Accession Number
98313. Two plasmids bearing cDNA encoding Tango-63d
and Tango-63e respectively, were deposited with the Ameri-
can Type Culture Collection (12301 Parklawn Drive, Rock-
ville, Md. 20852-1776) on Feb. 13, 1997. The plasmid
encoding Tango-63d was assigned accession number 98368,
and the plasmid encoding Tango-63e was assigned accession
number 98367. E. coli strain fth66 harboring a huchordin
cDNA clone was deposited with the American Type Culture
Collection on Jul. 2, 1997 and given ATCC Accession No.
08481.

[0459]

[0460] The subject cultures have been deposited under
conditions that assure that access to the cultures will be
available during the pendency of the patent application to
one determined by the Commissioner of Patents and Trade-
marks to be entitled thereto under 37 CFR 1.14 and 35
U.S.C. 122. The deposits are available as required by foreign
patent laws in countries wherein counterparts of the subject
application, or its progeny, are filed. However, it should be
understood that the availability of a deposit does not con-
stitute a license to practice the subject invention in deroga-
tion of patent rights granted by governmental action.

Deposit of Microorganisms

Deposit Statement
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[0461] Further, the subject culture deposits will be stored
and made available to the public in accord with the provi-
sions of the Budapest Treaty for the Deposit of Microor-
ganisms. i.c., they will be stored with all the care necessary
to keep them viable and uncontaminated for a period of at
least five years after the most recent request for the furnish-
ing of a sample of the deposits, and in any case, for a period
of at least 30 (thirty) years after the date of deposit or for the
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enforceable life of any patent which may issue disclosing the
cultures plus five years after the last request for a sample
from a deposit. The depositor ackowledges the duty to
replace the deposits should the depository be unable to
furnish a sample when requested, due to the condition of the
deposits. All restrictions on the availability to the public of
the subject culture deposits will be irrevocably removed
upon the granting of a patent disclosing them.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 24

<210> SEQ ID NO 1

<211> LENGTH: 755

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (l)...(279)

<400> SEQUENCE: 1

atg gct cgc cta cag act gca ctc ctg gtt gtc ctc gtc ctec ctt get 48
Met Ala Arg Leu Gln Thr Ala Leu Leu Val Val Leu Val Leu Leu Ala

1 5 10 15

gtg gcg ctt caa gca act gag gca ggc ccc tac ggc gcc aac atg gaa 96
Val Ala Leu Gln Ala Thr Glu Ala Gly Pro Tyr Gly Ala Asn Met Glu

20 25 30

gac agc gtc tgc tgc cgt gat tac gtc cgt tac cgt ctg ccc ctg cgc 144

Asp Ser Val Cys Cys Arg Asp Tyr Val Arg Tyr Arg Leu Pro Leu Arg
35 40 45

gtg gtg aaa cac ttc tac tgg acc tca gac tcc tgec ccg agg cct ggc 192

Val Val Lys His Phe Tyr Trp Thr Ser Asp Ser Cys Pro Arg Pro Gly
50 55 60

gtg gtg ttg cta acc ttc agg gat aag gag atc tgt gcc gat ccc aga 240
Val Val Leu Leu Thr Phe Arg Asp Lys Glu Ile Cys Ala Asp Pro Arg

65 70 75 80

gtg ccc tgg gtg aag atg att ctc aat aag ctg agc caa tgaagagcct 289
Val Pro Trp Val Lys Met Ile Leu Asn Lys Leu Ser Gln

85 20

actctgatga ccgtggcett ggctcctcca ggaaggctca ggagccctac ctccctgcca 349
ttatagctgc tcccecgccag aagcctgtge caactctctg cattccctga tctccatcce 409
tgtggetgte accettggte acctececgtge tgtcactgec atctecccece tgaccectet 469
aacccatcct ctgcctcect ccctgcagtc agagggtcct gttcccatca gcgattcccce 529
tgcttaaacc cttccatgac tccccactgce cctaagctga ggtcagtctc ccaagcctgg 589
catgtggcecc tctggatctg ggttccattt ctgtctccag cctgcccact tccctteatg 649
aatgttgggt tctagctccc tgttctccaa acccatacta cacatcccac ttctgggtct 709
ttgectggga tgttgctgac actcagaaag tcccgtcgac geggece 755
<210> SEQ ID NO 2

<211> LENGTH: 93

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

Met Ala Arg Leu Gln Thr Ala Leu Leu Val Val Leu Val Leu Leu Ala

1 5 10

15
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39

—-continued

Val Ala Leu Gln Ala Thr Glu Ala Gly Pro Tyr
20 25

Asp Ser Val Cys Cys Arg Asp Tyr Val Arg Tyr

Val Val Lys His Phe Tyr Trp Thr Ser Asp Ser
50 55

Val Val Leu Leu Thr Phe Arg Asp Lys Glu Ile
65 70 75

Val Pro Trp Val Lys Met Ile Leu Asn Lys Leu
85 90

<210> SEQ ID NO 3
<211> LENGTH: 4051
<212> TYPE: DNA
<213> ORGANISM:
<220> FEATURE:
<221> NAME/KEY:
<222> LOCATION:
<220> FEATURE:
<221> NAME/KEY: misc _feature

<222> LOCATION: (1)...(4051)

<223> OTHER INFORMATION: n = A,T,C or G

Homo sapiens

CDS
(128)...(1447)

<400> SEQUENCE: 3
gtcgacccac gcgtccggcc ggagaacccg caatctttgce
atgcccgatc tactttaagg gctgaaaccec acgggcctga

taccgcc atg gaa caa cgg gga cag aac gcc ccg
Met Glu Gln Arg Gly Gln Asn Ala Pro
1 5

cgg aaa agg cac ggc cca gga ccc agg gag gcg
Arg Lys Arg His Gly Pro Gly Pro Arg Glu Ala
15 20 25

ggg ctc cgg gtc ccc aag acc ctt gtg cte gtt
Gly Leu Arg Val Pro Lys Thr Leu Val Leu Val

ctg ttg gtc tca gect gag tct gect ctg ate acc
Leu Leu Val Ser Ala Glu Ser Ala Leu Ile Thr
50 55

ccc cag cag aga gcg gcoc cca caa caa aag agg
Pro Gln Gln Arg Ala Ala Pro Gln Gln Lys Arg
65 70

gga ttg tgt cca cct gga cac cat atc tca gaa
Gly Leu Cys Pro Pro Gly His His Ile Ser Glu

atc tcc tgc aaa tat gga cag gac tat agc act
Ile Ser Cys Lys Tyr Gly Gln Asp Tyr Ser Thr
95 100 105

ctt ttc tgc ttg cgc tgc acc agg tgt gat tca
Leu Phe Cys Leu Arg Cys Thr Arg Cys Asp Ser
115 120

agt ccc tgc acc acg acc aga aac aca gtg tgt
Ser Pro Cys Thr Thr Thr Arg Asn Thr Val Cys
130 135

acc ttc cgg gaa gaa gat tct cct gag atg tgc
Thr Phe Arg Glu Glu Asp Ser Pro Glu Met Cys
145 150

ggg tgt ccc aga ggg atg gtc aag gtc ggt gat

Gly Ala Asn Met Glu
30

Arg Leu Pro Leu Arg

Cys Pro Arg Pro Gly
60

Cys Ala Asp Pro Arg
80

Ser Gln

gcccacaaaa tacaccgacg

gagactataa gagcgttccce

gcc gct tcg ggg gcc
Ala Ala Ser Gly Ala
10

cgg gga gcc agg cct
Arg Gly Ala Arg Pro
30

gtc gcc geg gte ctg
Val Ala Ala Val Leu

caa caa gac cta gct
Gln Gln Asp Leu Ala
60

tcc agc ccc tca gag
Ser Ser Pro Ser Glu
75

gac ggt aga gat tgc
Asp Gly Arg Asp Cys
90

cac tgg aat gac ctc
His Trp Asn Asp Leu
110

ggt gaa gtg gag cta
Gly Glu Val Glu Leu
125

cag tgc gaa gaa ggc
Gln Cys Glu Glu Gly
140

cgg aag tgc cgc aca
Arg Lys Cys Arg Thr
155

tgt aca ccc tgg agt

60

120

169

265

313

409

505

553

649
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—-continued

Gly Cys Pro Arg Gly Met Val Lys Val Gly Asp Cys Thr Pro Trp Ser
160 165 170

gac atc gaa tgt gtc cac aaa gaa tca ggt ata aag cac agt ggg gaa 697
Asp Ile Glu Cys Val His Lys Glu Ser Gly Ile Lys His Ser Gly Glu
175 180 185 190

gcc cca gct gtg gag gag acg gtg acc tcc agc cca ggg act cct gcc 745
Ala Pro Ala Val Glu Glu Thr Val Thr Ser Ser Pro Gly Thr Pro Ala
195 200 205

tet cce tgt tet cte teca gge atc atc ata gga gtc aca gtt gca gece 793
Ser Pro Cys Ser Leu Ser Gly Ile Ile Ile Gly Val Thr Val Ala Ala
210 215 220

gta gtc ttg att gtg get gtg ttt gtt tgec aag tet tta ctg tgg aag 841
Val Val Leu Ile Val Ala Val Phe Val Cys Lys Ser Leu Leu Trp Lys
225 230 235

aaa gtc ctt cct tac ctg aaa ggc atc tgc tca ggt ggt ggt ggg gac 889
Lys Val Leu Pro Tyr Leu Lys Gly Ile Cys Ser Gly Gly Gly Gly Asp
240 245 250

cct gag cgt gtg gac aga agc tca caa cga cct ggg gct gag gac aat 937
Pro Glu Arg Val Asp Arg Ser Ser Gln Arg Pro Gly Ala Glu Asp Asn
255 260 265 270

gtc ctc aat gag atc gtg agt atc ttg cag ccc acc cag gtc cct gag 985
Val Leu Asn Glu Ile Val Ser Ile Leu Gln Pro Thr Gln Val Pro Glu
275 280 285

cag gaa atg gaa gtc cag gag cca gca gag cca aca ggt gtc aac atg 1033
Gln Glu Met Glu Val Gln Glu Pro Ala Glu Pro Thr Gly Val Asn Met
290 295 300

ttg tcc ccc ggg gag tca gag cat ctg ctg gaa ccg gca gaa gct gaa 1081
Leu Ser Pro Gly Glu Ser Glu His Leu Leu Glu Pro Ala Glu Ala Glu
305 310 315

agg tct cag agg agg agg ctg ctg gtt cca gca att gaa ggt gat ccc 1129
Arg Ser Gln Arg Arg Arg Leu Leu Val Pro Ala Ile Glu Gly Asp Pro
320 325 330

act gag act ctg aga cag tgc ttc gat gac ttt gca gac ttg gtg cce 1177
Thr Glu Thr Leu Arg Gln Cys Phe Asp Asp Phe Ala Asp Leu Val Pro
335 340 345 350

ttt gac tcc tgg gag cecg cte atg agg aag ttg ggec ctc atg gac aat 1225
Phe Asp Ser Trp Glu Pro Leu Met Arg Lys Leu Gly Leu Met Asp Asn
355 360 365

gag ata aag gtg gct aaa gct gag gca gcg ggce cac agg gac acc ttg 1273
Glu Ile Lys Val Ala Lys Ala Glu Ala Ala Gly His Arg Asp Thr Leu
370 375 380

tac acg atg ctg ata aag tgg gtc aac aaa acc ggg cga gat gcc tect 1321
Tyr Thr Met Leu Ile Lys Trp Val Asn Lys Thr Gly Arg Asp Ala Ser
385 390 395

gtc cac acc ctg ctg gat gcc ttg gag acg ctg gga gag aga ctt gcc 1369
Val His Thr Leu Leu Asp Ala Leu Glu Thr Leu Gly Glu Arg Leu Ala
400 405 410

aag cag aag att gag gac cac ttg ttg agc tct gga aag ttc atg tat 1417
Lys Gln Lys Ile Glu Asp His Leu Leu Ser Ser Gly Lys Phe Met Tyr
415 420 425 430
cta gaa ggt aat gca gac tct gcc atg tcc taagtgtgat tctcttcagg 1467
Leu Glu Gly Asn Ala Asp Ser Ala Met Ser

435 440
aagtgagacc ttccctggtt tacctttttt ctggaaaaag cccaactgga ctccagtcag 1527
taggaaagtg ccacaattgt cacatgaccg gtactggaag aaactctccc atccaacatc 1587

acccagtgga tggaacatcc tgtaactttt cactgcactt ggcattattt ttataagetg 1647
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—-continued

aatgtgataa taaggacact atggaaatgt ctggatcatt ccgtttgtge gtactttgag 1707
atttggtttg ggatgtcatt gttttcacag cactttttta tcctaatgta aatgctttat 1767
ttatttattt gggctacatt gtaagatcca tctacacagt cgttgtccga cttcacttga 1827
tactatatga tatgaacctt ttttgggtgg ggggtgcngg gcaattccac tctgtctccc 1887
aggctggagt gcaatggtgc aatcttggct cactatagcc ttgacctctg aggctcaage 1947
gattctcteca cctcagccat ccaaatagect gggaccacag gtgtgcacca ccacgcccegg 2007
ctaatttttt gtattttgtc taaatataag ggctctctat gttgctcagg gtggtctcga 2067
attcctggac tcaagcagtc tgcccacyte agactcccaa ageggtggaa ttagargegt 2127
gagcccccat gcttggcectt acctttctac yttttataat tctgtatgtt attattttat 2187
gaacatgaag aaactttagt aaatgtactt gtttacatag ttatgtgaat agattagata 2247
aacataaaag gaggagacat acaatggggg aagaagaaga agtcccctgt aagaagttna 2307
cgntctggtt tccagecctte cectcagatgt actttggett caatgattgg caacttctac 2367
aggggccagt cttttgaact ggacaacctt acaagtatat gagtattatt tataggtagt 2427
tgtttacata tgagtcggga ccaaagagaa ctggatccac gtgaagtcct gtgtgtgget 2487
ggtccctace tgggcagtct catttgcacce catagcccee atctatggac aggetgggac 2547
agaggcagat gggttagatc acacataaca atagggtcta tgtcatatcc caagtgaact 2607
tgagccetgt ttgggectecag gagatagaag acaaaatctg tctcccacgt ctgecatgge 2667
atcaaggggg aagagtagat ggtgcttgag aatggtgtga aatggttgcc atctcaggag 2727
tagatggccc ggctcacttce tggttatctg tcaccctgag cccatgaget gecttttagg 2787
gtacagattg cctacttgag gaccttggcc gctctgtaag catctgactc atctcagaaa 2847
tgtcaattct taaacactgt ggcaacagga cctagaatgg ctgacgcatt aaggttttct 2907
tecttgtgtec tgttctatta ttgttttaag acctcagtaa ccatttcage ctetttecag 2967
caaacccttc tccatagtat ttcagtcatg gaaggatcat ttatgcaggt agtcattcca 3027
ggagtttttg gtettttetg tetcaaggea ttgtgtgttt tgtteceggga ctggtttggg 3087
tgggacaaag ttagaattgc ctgaagatca cacattcaga ctgttgtgtc tgtggagttt 3147
taggagtggg gggtgacctt tctggtcttt gcacttccat cctctcecccac ttccatctgg 3207
catcccacgc gttgtcccct gcacttctgg aaggcacagg gtgctgctge ctcctggtct 3267
ttgectttge tgggeccttet gtgcaggacg ctcagecctca gggctcagaa ggtgccagte 3327
cggtcccagg tcccttgtece cttccacaga ggccttcoccta gaagatgcat ctagagtgtce 3387
agccttatca gtgtttaaga tttttcoctttt atttttaatt tttttgagac agaatctcac 3447
tctetcgeee aggctggagt gcaacggtac gatcttgget cagtgcaacc tcegectect 3507
gggttcaagc gattctcgtg cctcagecctc cggagtagct gggattgcag gcacccgcca 3567
ccacgeetgg ttaatttttg tatttttagt agagacgggg tttcaccatg ttggtcagge 3627
tggtctcgaa ctcctgacct caggtgatcc accttggcect ccgaaagtgc tgggattaca 3687
ggcgtgagec accagccagg ccaagctatt cttttaaagt aagcttcctg acgacatgaa 3747
ataattgggg gttttgttgt ttagttacat taggctttgc tatatcccca ggccaaatag 3807
catgtgacac aggacagcca tagtatagtg tgtcactcgt ggttggtgtc ctttcatget 3867

tctgeccetgt caaaggtcce tatttgaaat gtgttataat acaaacaagg aagcacattg 3927
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—-continued

tgtacaaaat acttatgtat ttatgaatce atgaccaaat taaatatgaa accttatata 3987
aaaanaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa gggsgggcgg 4047
ccgce 4051
<210> SEQ ID NO 4

<211> LENGTH: 440

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

Met Glu Gln Arg Gly Gln Asn Ala Pro Ala Ala Ser Gly Ala Arg Lys
1 5 10 15

Arg His Gly Pro Gly Pro Arg Glu Ala Arg Gly Ala Arg Pro Gly Leu
20 25 30

Arg Val Pro Lys Thr Leu Val Leu Val Val Ala Ala Val Leu Leu Leu
35 40 15

Val Ser Ala Glu Ser Ala Leu Ile Thr Gln Gln Asp Leu Ala Pro Gln
Gln Arg Ala Ala Pro Gln Gln Lys Arg Ser Ser Pro Ser Glu Gly Leu
65 70 75 80

Cys Pro Pro Gly His His Ile Ser Glu Asp Gly Arg Asp Cys Ile Ser
85 90 95

Cys Lys Tyr Gly Gln Asp Tyr Ser Thr His Trp Asn Asp Leu Leu Phe
100 105 110

Cys Leu Arg Cys Thr Arg Cys Asp Ser Gly Glu Val Glu Leu Ser Pro
115 120 125

Cys Thr Thr Thr Arg Asn Thr Val Cys Gln Cys Glu Glu Gly Thr Phe
130 135 140

Arg Glu Glu Asp Ser Pro Glu Met Cys Arg Lys Cys Arg Thr Gly Cys
145 150 155 160

Pro Arg Gly Met Val Lys Val Gly Asp Cys Thr Pro Trp Ser Asp Ile
165 170 175

Glu Cys Val His Lys Glu Ser Gly Ile Lys His Ser Gly Glu Ala Pro
180 185 190

Ala Val Glu Glu Thr Val Thr Ser Ser Pro Gly Thr Pro Ala Ser Pro
195 200 205

Cys Ser Leu Ser Gly Ile Ile Ile Gly Val Thr Val Ala Ala Val Val
210 215 220

Leu Ile Val Ala Val Phe Val Cys Lys Ser Leu Leu Trp Lys Lys Val
225 230 235 240

Leu Pro Tyr Leu Lys Gly Ile Cys Ser Gly Gly Gly Gly Asp Pro Glu
245 250 255

Arg Val Asp Arg Ser Ser Gln Arg Pro Gly Ala Glu Asp Asn Val Leu
260 265 270

Asn Glu Ile Val Ser Ile Leu Gln Pro Thr Gln Val Pro Glu Gln Glu
275 280 285

Met Glu Val Gln Glu Pro Ala Glu Pro Thr Gly Val Asn Met Leu Ser
290 295 300

Pro Gly Glu Ser Glu His Leu Leu Glu Pro Ala Glu Ala Glu Arg Ser
305 310 315 320

Gln Arg Arg Arg Leu Leu Val Pro Ala Ile Glu Gly Asp Pro Thr Glu
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325 330 335

Thr Leu Arg Gln Cys Phe Asp Asp Phe Ala Asp Leu Val Pro Phe Asp
340 345 350

Ser Trp Glu Pro Leu Met Arg Lys Leu Gly Leu Met Asp Asn Glu Ile
355 360 365

Lys Val Ala Lys Ala Glu Ala Ala Gly His Arg Asp Thr Leu Tyr Thr
370 375 380

Met Leu Ile Lys Trp Val Asn Lys Thr Gly Arg Asp Ala Ser Val His
385 390 395 400

Thr Leu Leu Asp Ala Leu Glu Thr Leu Gly Glu Arg Leu Ala Lys Gln
405 410 415

Lys Ile Glu Asp His Leu Leu Ser Ser Gly Lys Phe Met Tyr Leu Glu
420 425 430

Gly Asn Ala Asp Ser Ala Met Ser
435 440

<210> SEQ ID NO 5

<211> LENGTH: 3964

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (128)...(1360)
<220> FEATURE:

<221> NAME/KEY: misc _feature
<222> LOCATION: (1)...(3964)
<223> OTHER INFORMATION: n = A,T,C or G

<400> SEQUENCE: 5

gtcgacccac gcgtccggcc ggagaacccg caatctttgc gcccacaaaa tacaccgacg 60

atgcccgatc tactttaagg gctgaaaccce acgggcctga gagactataa gagegttccce 120

taccgce atg gaa caa cgg gga cag aac gcc ccg gcc gct tcg ggg gcce 169
Met Glu Gln Arg Gly Gln Asn Ala Pro Ala Ala Ser Gly Ala

1 5 10

cgg aaa agg cac ggc cca gga ccc agg gag gcg cgg gga gcc agg cct 217
Arg Lys Arg His Gly Pro Gly Pro Arg Glu Ala Arg Gly Ala Arg Pro
15 20 25 30

ggg ctc cgg gtc ccc aag acc ctt gtg cte gtt gtec gec geg gte ctg 265
Gly Leu Arg Val Pro Lys Thr Leu Val Leu Val Val Ala Ala Val Leu

35 40 45

ctg ttg gtc tca gect gag tet get ctg atec acc caa caa gac cta get 313

Leu Leu Val Ser Ala Glu Ser Ala Leu Ile Thr Gln Gln Asp Leu Ala
50 55 60

ccc cag cag aga gcg gcc cca caa caa aag agg tcc agc ccc tca gag 361

Pro Gln Gln Arg Ala Ala Pro Gln Gln Lys Arg Ser Ser Pro Ser Glu
65 70 75

gga ttg tgt cca cct gga cac cat atc tca gaa gac ggt aga gat tgc 409

Gly Leu Cys Pro Pro Gly His His Ile Ser Glu Asp Gly Arg Asp Cys
80 85 920

atc tcc tgc aaa tat gga cag gac tat agc act cac tgg aat gac ctc 457
Ile Ser Cys Lys Tyr Gly Gln Asp Tyr Ser Thr His Trp Asn Asp Leu
95 100 105 110

ctt ttc tgc ttg cgc tgc acc agg tgt gat tca ggt gaa gtg gag cta 505
Leu Phe Cys Leu Arg Cys Thr Arg Cys Asp Ser Gly Glu Val Glu Leu

115 120 125
agt ccc tgc acc acg acc aga aac aca gtg tgt cag tgc gaa gaa dgc 553

Ser Pro Cys Thr Thr Thr Arg Asn Thr Val Cys Gln Cys Glu Glu Gly
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130 135 140

acc ttc cgg gaa gaa gat tct cct gag atg tgc cgg aag tgc cgc aca 601
Thr Phe Arg Glu Glu Asp Ser Pro Glu Met Cys Arg Lys Cys Arg Thr
145 150 155

ggg tgt ccc aga ggg atg gtc aag gtc ggt gat tgt aca ccc tgg agt 649
Gly Cys Pro Arg Gly Met Val Lys Val Gly Asp Cys Thr Pro Trp Ser
160 165 170

gac atc gaa tgt gtc cac aaa gaa tca ggc atc atc ata gga gtc aca 697
Asp Ile Glu Cys Val His Lys Glu Ser Gly Ile Ile Ile Gly Val Thr
175 180 185 190

gtt gca gcc gta gtc ttg att gtg gct gtg ttt gtt tgc aag tct tta 745
Val Ala Ala Val Val Leu Ile Val Ala Val Phe Val Cys Lys Ser Leu
195 200 205

ctg tgg aag aaa gtc ctt cct tac ctg aaa ggc atc tgc tca ggt ggt 793
Leu Trp Lys Lys Val Leu Pro Tyr Leu Lys Gly Ile Cys Ser Gly Gly
210 215 220

ggt ggg gac cct gag cgt gtg gac aga agc tca caa cga cct ggg gct 841
Gly Gly Asp Pro Glu Arg Val Asp Arg Ser Ser Gln Arg Pro Gly Ala
225 230 235

gag gac aat gtc ctec aat gag atc gtg agt atc ttg cag ccc acc cag 889
Glu Asp Asn Val Leu Asn Glu Ile Val Ser Ile Leu Gln Pro Thr Gln
240 245 250

gtc cct gag cag gaa atg gaa gtc cag gag cca gca gag cca aca ggt 937
Val Pro Glu Gln Glu Met Glu Val Gln Glu Pro Ala Glu Pro Thr Gly
255 260 265 270

gtc aac atg ttg tcc ccc ggg gag tca gag cat ctg ctg gaa ccg gca 985
Val Asn Met Leu Ser Pro Gly Glu Ser Glu His Leu Leu Glu Pro Ala
275 280 285

gaa gct gaa agg tct cag agg agg agg ctg ctg gtt cca gca aat gaa 1033
Glu Ala Glu Arg Ser Gln Arg Arg Arg Leu Leu Val Pro Ala Asn Glu
290 295 300

ggt gat ccc act gag act ctg aga cag tgc ttc gat gac ttt gca gac 1081
Gly Asp Pro Thr Glu Thr Leu Arg Gln Cys Phe Asp Asp Phe Ala Asp
305 310 315

ttg gtg ccc ttt gac tcc tgg gag ccg ctc atg agg aag ttg ggc ctc 1129
Leu Val Pro Phe Asp Ser Trp Glu Pro Leu Met Arg Lys Leu Gly Leu
320 325 330

atg gac aat gag ata aag gtg gct aaa gct gag gca gcg gge cac agg 1177
Met Asp Asn Glu Ile Lys Val Ala Lys Ala Glu Ala Ala Gly His Arg
335 340 345 350

gac acc ttg tac acg atg ctg ata aag tgg gtc aac aaa acc ggg cga 1225
Asp Thr Leu Tyr Thr Met Leu Ile Lys Trp Val Asn Lys Thr Gly Arg
355 360 365

gat gcc tct gtc cac acc ctg ctg gat gecc ttg gag acg ctg gga gag 1273
Asp Ala Ser Val His Thr Leu Leu Asp Ala Leu Glu Thr Leu Gly Glu
370 375 380

aga ctt gcc aag cag aag att gag gac cac ttg ttg agc tct gga aag 1321
Arg Leu Ala Lys Gln Lys Ile Glu Asp His Leu Leu Ser Ser Gly Lys

385 390 395
ttc atg tat cta gaa ggt aat gca gac tct gocec atg tecc taagtgtgat 1370
Phe Met Tyr Leu Glu Gly Asn Ala Asp Ser Ala Met Ser

400 405 410

tctcttcagg aagtgagacc ttccctggtt tacctttttt ctggaaaaag cccaactgga 1430
ctccagtcag taggaaagtg ccacaattgt cacatgaccqg gtactggaag aaactctecce 1490

atccaacatc acccagtgga tggaacatcc tgtaactttt cactgcactt ggcattattt 1550
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ttataagctg aatgtgataa taaggacact atggaaatgt ctggatcatt ccgtttgtge 1610
gtactttgag atttggtttg ggatgtcatt gttttcacag cactttttta tcctaatgta 1670
aatgctttat ttatttattt gggctacatt gtaagatcca tctacacagt cgttgtcega 1730
cttcacttga tactatatga tatgaacctt ttttgggtgg ggggtgcngg gcaattccac 1790
tetgtecteee aggetggagt gcaatggtge aatcttgget cactatagee ttgacctetg 1850
aggctcaagc gattctctca cctcagccat ccaaatagct gggaccacag gtgtgcacca 1910
ccacgcccgg ctaatttttt gtattttgtce taaatataag ggctctctat gttgctcagg 1970
gtggtctcga attcctggac tcaagcagtc tgcccacytc agactcccaa agcggtggaa 2030
ttagargcgt gagcccccat gottggeoctt acctttcotac yttttataat tcoctgtatgtt 2090
attattttat gaacatgaag aaactttagt aaatgtactt gtttacatag ttatgtgaat 2150
agattagata aacataaaag gaggagacat acaatggggg aagaagaaga agtcccctgt 2210
aagaagttna cgntctggtt tccagcectte cctcagatgt actttggett caatgattgg 2270
caacttctac aggggccagt cttttgaact ggacaacctt acaagtatat gagtattatt 2330
tataggtagt tgtttacata tgagtcggga ccaaagagaa ctggatccac gtgaagtcect 2390
gtgtgtggct ggtccctacc tgggcagtct catttgcacc catagccccc atctatggac 2450
aggctgggac agaggcagat gggttagatc acacataaca atagggtcta tgtcatatcc 2510
caagtgaact tgagccctgt ttgggctcag gagatagaag acaaaatctg tctcccacgt 2570
ctgccatggc atcaaggggg aagagtagat ggtgcttgag aatggtgtga aatggttgec 2630
atctcaggag tagatggccc ggctcactte tggttatctg tcaccctgag cccatgaget 2690
gccttttagg gtacagattg cctacttgag gaccttggcc gctctgtaag catctgactc 2750
atctcagaaa tgtcaattct taaacactgt ggcaacagga cctagaatgg ctgacgcatt 2810
aaggttttct tcttgtgtcc tgttctatta ttgttttaag acctcagtaa ccatttcagce 2870
ctcttteccag caaacccttc tccatagtat ttcagtcatg gaaggatcat ttatgcaggt 2930
agtcattcca ggagtttttg gtcttttctg tctcaaggca ttgtgtgttt tgttccggga 2990
ctggtttggg tgggacaaag ttagaattgc ctgaagatca cacattcaga ctgttgtgtce 3050
tgtggagttt taggagtggg gggtgacctt tctggtcttt gcacttccat cctetcecac 3110
ttccatctgg catcccacgec gttgtcccct gcacttcoctgg aaggcacagg gtgctgctge 3170
ctcetggtet ttgcetttge tgggecttet gtgcaggacqg ctcagectca gggetcagaa 3230
ggtgccagtc cggtcccagg tcccttgtcc cttccacaga ggccttccta gaagatgcat 3290
ctagagtgtc agccttatca gtgtttaaga tttttetttt atttttaatt tttttgagac 3350
agaatctcac tctctcgccc aggctggagt gcaacggtac gatcttggct cagtgcaacc 3410
tcecgectect gggttcaage gattectegtg cctcagecte cggagtaget gggattgcag 3470
gcacccgcca ccacgcctgg ttaatttttg tatttttagt agagacgggg tttcaccatg 3530
ttggtcaggc tggtctcgaa ctcctgacct caggtgatcc accttggect ccgaaagtge 3590
tgggattaca ggcgtgagcc accagccagg ccaagctatt cttttaaagt aagettecetg 3650
acgacatgaa ataattgggg gttttgttgt ttagttacat taggctttgc tatatcccca 3710
ggccaaatag catgtgacac aggacagcca tagtatagtg tgtcactegt ggttggtgte 3770

ctttcatgect tctgccctgt caaaggtccc tatttgaaat gtgttataat acaaacaagg 3830
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aagcacattg tgtacaaaat acttatgtat ttatgaatcc atgaccaaat taaatatgaa 3890

accttatata aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3950

gggsgggcgg ccgce 3964

<210> SEQ ID NO 6

<211> LENGTH: 411

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 6

Met Glu Gln Arg Gly Gln Asn Ala Pro Ala Ala Ser Gly Ala Arg Lys
1 5 10 15

Arg His Gly Pro Gly Pro Arg Glu Ala Arg Gly Ala Arg Pro Gly Leu
Arg Val Pro Lys Thr Leu Val Leu Val Val Ala Ala Val Leu Leu Leu
35 40 45

Val Ser Ala Glu Ser Ala Leu Ile Thr Gln Gln Asp Leu Ala Pro Gln
50 55 60

Gln Arg Ala Ala Pro Gln Gln Lys Arg Ser Ser Pro Ser Glu Gly Leu
65 70 75 80

Cys Pro Pro Gly His His Ile Ser Glu Asp Gly Arg Asp Cys Ile Ser
Cys Lys Tyr Gly Gln Asp Tyr Ser Thr His Trp Asn Asp Leu Leu Phe
100 105 110

Cys Leu Arg Cys Thr Arg Cys Asp Ser Gly Glu Val Glu Leu Ser Pro
115 120 125

Cys Thr Thr Thr Arg Asn Thr Val Cys Gln Cys Glu Glu Gly Thr Phe
130 135 140

Arg Glu Glu Asp Ser Pro Glu Met Cys Arg Lys Cys Arg Thr Gly Cys
145 150 155 160

Pro Arg Gly Met Val Lys Val Gly Asp Cys Thr Pro Trp Ser Asp Ile
165 170 175

Glu Cys Val His Lys Glu Ser Gly Ile Ile Ile Gly Val Thr Val Ala
180 185 190

Ala Val Val Leu Ile Val Ala Val Phe Val Cys Lys Ser Leu Leu Trp
195 200 205

Lys Lys Val Leu Pro Tyr Leu Lys Gly Ile Cys Ser Gly Gly Gly Gly
210 215 220

Asp Pro Glu Arg Val Asp Arg Ser Ser Gln Arg Pro Gly Ala Glu Asp
225 230 235 240

Asn Val Leu Asn Glu Ile Val Ser Ile Leu Gln Pro Thr Gln Val Pro
245 250 255

Glu Gln Glu Met Glu Val Gln Glu Pro Ala Glu Pro Thr Gly Val Asn
260 265 270

Met Leu Ser Pro Gly Glu Ser Glu His Leu Leu Glu Pro Ala Glu Ala
275 280 285

Glu Arg Ser Gln Arg Arg Arg Leu Leu Val Pro Ala Asn Glu Gly Asp
290 295 300

Pro Thr Glu Thr Leu Arg Gln Cys Phe Asp Asp Phe Ala Asp Leu Val
305 310 315 320

Pro Phe Asp Ser Trp Glu Pro Leu Met Arg Lys Leu Gly Leu Met Asp
325 330 335
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Asn Glu Ile Lys Val Ala Lys Ala Glu Ala Ala Gly His Arg Asp Thr
340 345 350

Leu Tyr Thr Met Leu Ile Lys Trp Val Asn Lys Thr Gly Arg Asp Ala
355 360 365

Ser Val His Thr Leu Leu Asp Ala Leu Glu Thr Leu Gly Glu Arg Leu
370 375 380

Ala Lys Gln Lys Ile Glu Asp His Leu Leu Ser Ser Gly Lys Phe Met
385 390 395 400

Tyr Leu Glu Gly Asn Ala Asp Ser Ala Met Ser
405 410

<210> SEQ ID NO 7

<211> LENGTH: 2135

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (182)...(850)

<400> SEQUENCE: 7

ccacgcgtcc gcgcgggcgce tgcgctgagg ggacggcggg aggcgcggcc tggcctcgca 60
ctcaaagccg ccgcagcgceg cccecgggete ggccgaccceg gcggggatcect aggggtggge 120
gacttcgcgg gaccgtggcg catgtttcct gggagttact gatcatcttc tttgaagaaa 180
c atg aag tta cac tat gtt gect gtg ctt act cta gece ate ctg atg tte 229

Met Lys Leu His Tyr Val Ala Val Leu Thr Leu Ala Ile Leu Met Phe

1 5 10 15
ctg aca tgg ctt cca gaa tca ctg agc tgt aac aaa gca ctc tgt gect 277
Leu Thr Trp Leu Pro Glu Ser Leu Ser Cys Asn Lys Ala Leu Cys Ala
20 25 30
agt gat gtg agc aaa tgc ctc att cag gag ctc tgc cag tgc cgg ccg 325
Ser Asp Val Ser Lys Cys Leu Ile Gln Glu Leu Cys Gln Cys Arg Pro
35 40 45
gga gaa ggc aat tgc tcc tgc tgt aag gag tgc atg ctg tgt ctt ggg 373
Gly Glu Gly Asn Cys Ser Cys Cys Lys Glu Cys Met Leu Cys Leu Gly
50 55 60

gcc ctt tgg gac gag tgc tgt gac tgt gtt ggt atg tgt aat cct cga 421
Ala Leu Trp Asp Glu Cys Cys Asp Cys Val Gly Met Cys Asn Pro Arg

65 70 75 80
aat tat agt gac aca cct cca act tca aag agc aca gtg gag gag ctg 469
Asn Tyr Ser Asp Thr Pro Pro Thr Ser Lys Ser Thr Val Glu Glu Leu

85 90 95
cat gaa ccg atc cct tect ctec ttc cgg geca ctc aca gaa gga gat act 517
His Glu Pro Ile Pro Ser Leu Phe Arg Ala Leu Thr Glu Gly Asp Thr
100 105 110
cag ttg aat tgg aac atc gtt tct ttc cct gtt gca gaa gaa ctt tca 565
Gln Leu Asn Trp Asn Ile Val Ser Phe Pro Val Ala Glu Glu Leu Ser
115 120 125
cat cat gag aat ctg gtt tca ttt tta gaa act gtg aac cag cca cac 613
His His Glu Asn Leu Val Ser Phe Leu Glu Thr Val Asn Gln Pro His
130 135 140

cac cag aat gtg tct gtc ccc age aat aat gtt cac gcg cct tat tce 661
His Gln Asn Val Ser Val Pro Ser Asn Asn Val His Ala Pro Tyr Ser

145 150 155 160
agt gac aaa gaa cac atg tgt act gtg gtt tat ttt gat gac tgc atg 709

Ser Asp Lys Glu His Met Cys Thr Val Val Tyr Phe Asp Asp Cys Met
165 170 175



US 2003/0125540 Al Jul. 3, 2003
48

—continued
tee ata cat cag tgt aaa ata tce tgt gag tee atg gga gca tec aaa 757
Ser Ile His Gln Cys Lys Ile Ser Cys Glu Ser Met Gly Ala Ser Lys
180 185 190
tat cgc tgg ttt cat aat gcc tgc tgc gag tgc att ggt cca gaa tgt 805
Tyr Arg Trp Phe His Asn Ala Cys Cys Glu Cys Ile Gly Pro Glu Cys
195 200 205
att gac tat ggt agt aaa act gtc aaa tgt atg aac tgc atg ttt 850
Ile Asp Tyr Gly Ser Lys Thr Val Lys Cys Met Asn Cys Met Phe
210 215 220
taaagaagac aaatgcaaac caaagcaact tagtaaaata ataggtataa aaagttattc 910
tgtaagtctg ttggttgtat cttgtatcag aatcccagta agttaagttg taaagacttt 970

ggaataagtt tcttttaaaa atatgacata gccagtgatg tgtttaatta tataactgtt 1030
cttactgatt ttattgcccc ctagcaataa gccctttcet ttgaatacat gtacaacttt 1090
ggtcatatga gaagcaggtg cgcagagaat tccttgaaag atctgaggtt tttaacatga 1150
agtctgatgt ggttttcctc tagcattcca aaaggttttt gctttgaaag tgttagcaga 1210
agcatgttga tgtgaattat gatttcttca tgtgctactg ttagcacact gagtttttat 1270
agttgcacat cattcctcat tgtgccttgt tttatccatt ttataaatag agtagatatt 1330
tgatatacca ctctgataac tcatataaaa atatcatcat aaaaagctta atttcatcce 1390
ttttatgttg gttttaaaag gtaaatgctt accatatttt ataattgaga actcttacat 1450
agtagaatcc attctataat acatgtgttg acaaagettt agagaaagtt tectattete 1510
ttccatttcc cctgcccaaa gtgctgacat aggcagtgat gaagaatctt taccaagatt 1570
ttcagggtgt acctatgaaa ttgctttaaa tgcactgctg gtgtaaataa ttagcaagca 1630
aaagcgtttc tgtgacttca ggtaccagct taaagagcac tagggatggg gaacgaatgc 1690
caaatcagac tccacctaga gcaccaggaa acagcttgta ccectggtagg gaaatggtgt 1750
tgctgaaagg ggaggctgag ccagtgcegag actgaacttg tgcagcctta gccaagacaa 1810
agcagtgttt ttcagcagac ggctgatggg acaggaattg aagaagagaa ttgactcgta 1870
tgaacaggac agggtgaaaa tgctgggaat tataatggga aacaaaacta tctatgttca 1930
tattttgtaa tatttcattt gttaagttta tatctggata taatgttctt tttaaacaag 1990
tataatcata tcgtcggagg ttaagattat gaaattttag aatctctatt caagatgatg 2050
ttcactccaa atacactaca gaatttagtc aacattttat ataatgtttc aataaatgtt 2110
tctttcaata aaaaaaaaaa aaaaa 2135
<210> SEQ ID NO 8

<211> LENGTH: 223

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 8

Met Lys Leu His Tyr Val Ala Val Leu Thr Leu Ala Ile Leu Met Phe
1 5 10 15

Leu Thr Trp Leu Pro Glu Ser Leu Ser Cys Asn Lys Ala Leu Cys Ala
20 25 30

Ser Asp Val Ser Lys Cys Leu Ile Gln Glu Leu Cys Gln Cys Arg Pro
35 40 15

Gly Glu Gly Asn Cys Ser Cys Cys Lys Glu Cys Met Leu Cys Leu Gly
50 55 60
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Ala Leu Trp Asp Glu Cys Cys Asp Cys Val Gly Met Cys Asn Pro Arg
65 70 75 80

Asn Tyr Ser Asp Thr Pro Pro Thr Ser Lys Ser Thr Val Glu Glu Leu
85 90 95

His Glu Pro Ile Pro Ser Leu Phe Arg Ala Leu Thr Glu Gly Asp Thr
100 105 110

Gln Leu Asn Trp Asn Ile Val Ser Phe Pro Val Ala Glu Glu Leu Ser
115 120 125

His His Glu Asn Leu Val Ser Phe Leu Glu Thr Val Asn Gln Pro His
130 135 140

His Gln Asn Val Ser Val Pro Ser Asn Asn Val His Ala Pro Tyr Ser
145 150 155 160

Ser Asp Lys Glu His Met Cys Thr Val Val Tyr Phe Asp Asp Cys Met
165 170 175

Ser Ile His Gln Cys Lys Ile Ser Cys Glu Ser Met Gly Ala Ser Lys
180 185 190

Tyr Arg Trp Phe His Asn Ala Cys Cys Glu Cys Ile Gly Pro Glu Cys
195 200 205

Ile Asp Tyr Gly Ser Lys Thr Val Lys Cys Met Asn Cys Met Phe
210 215 220

<210> SEQ ID NO 9

<211> LENGTH: 3037

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)...(2601)

<400> SEQUENCE: 9

atg ccg agc ctc ccg gcc ccg ccg gcc ccqg ctg ctg ctc ctc ggg ctg 48
Met Pro Ser Leu Pro Ala Pro Pro Ala Pro Leu Leu Leu Leu Gly Leu

1 5 10 15
ctg ctg ctc ggc tcc cgg ccg gcc cgc ggc gocc ggcec cca gag ccc ccc 96
Leu Leu Leu Gly Ser Arg Pro Ala Arg Gly Ala Gly Pro Glu Pro Pro

20 25 30
gtg ctg ccc atc cgt tet gag aag gag ccg ctg ccc gtt cgg gga gcg 144
Val Leu Pro Ile Arg Ser Glu Lys Glu Pro Leu Pro Val Arg Gly Ala
35 40 45
gca ggc tgc acc ttc ggc ggg aag gtc tat gecc ttg gac gag acg tgg 192
Ala Gly Cys Thr Phe Gly Gly Lys Val Tyr Ala Leu Asp Glu Thr Trp
50 55 60

cac ccg gac cta ggg gag cca ttc ggg gtg atg cgc tgc gtg ctg tgc 240
His Pro Asp Leu Gly Glu Pro Phe Gly Val Met Arg Cys Val Leu Cys

65 70 75 80
gcc tge gag gcg cct cag tgg ggt cgc cgt acc agg ggc cct ggc agg 288
Ala Cys Glu Ala Pro Gln Trp Gly Arg Arg Thr Arg Gly Pro Gly Arg

85 90 95
gtc agc tgc aag aac atc aaa cca gag tgc cca acc ccg gcc tgt ggg 336
Val Ser Cys Lys Asn Ile Lys Pro Glu Cys Pro Thr Pro Ala Cys Gly
100 105 110
cag ccg cgc cag ctg ccg gga cac tgc tgc cag acc tgc ccc cag gag 384
Gln Pro Arg Gln Leu Pro Gly His Cys Cys Gln Thr Cys Pro Gln Glu
115 120 125

cgc agc agt tcg gag cgg cag ccg agc ggc ctg tcc ttc gag tat ccg 432

Arg Ser Ser Ser Glu Arg Gln Pro Ser Gly Leu Ser Phe Glu Tyr Pro
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130 135 140

cgg gac ccg gag cat cgc agt tat agc gac cgc ggg gag cca ggc gct 480
Arg Asp Pro Glu His Arg Ser Tyr Ser Asp Arg Gly Glu Pro Gly Ala
145 150 155 160

gag gag cgg gcc cgt ggt gac ggc cac acg gac ttc gtg gcg ctg ctg 528
Glu Glu Arg Ala Arg Gly Asp Gly His Thr Asp Phe Val Ala Leu Leu
165 170 175

aca ggg ccg agg tcg cag gcg gtg gca cga gcc cga gtc tcg ctg ctg 576
Thr Gly Pro Arg Ser Gln Ala Val Ala Arg Ala Arg Val Ser Leu Leu
180 185 190

cgc tct agc ctc cgc ttc tct atc tcc tac agg cgg ctg gac cgc cct 624
Arg Ser Ser Leu Arg Phe Ser Ile Ser Tyr Arg Arg Leu Asp Arg Pro
195 200 205

acc agg atc cgc ttc tca gac tcc aat ggce agt gtc ctg ttt gag cac 672
Thr Arg Ile Arg Phe Ser Asp Ser Asn Gly Ser Val Leu Phe Glu His
210 215 220

cct gca gcc ccc acc caa gat ggc ctg gtc tgt ggg gtg tgg cgg gca 720
Pro Ala Ala Pro Thr Gln Asp Gly Leu Val Cys Gly Val Trp Arg Ala
225 230 235 240

gtg cct cgg ttg tet ctg cgg cte ctt agg geca gaa cag ctg cat gtg 768
Val Pro Arg Leu Ser Leu Arg Leu Leu Arg Ala Glu Gln Leu His Val
245 250 255

gca ctt gtg aca ctc act cac cct tca ggg gag gtc tgg ggg cct cte 816
Ala Leu Val Thr Leu Thr His Pro Ser Gly Glu Val Trp Gly Pro Leu
260 265 270

atc cgg cac cgg gcc ctg gct gca gag acc ttc agt gcc atc ctg act 864
Ile Arg His Arg Ala Leu Ala Ala Glu Thr Phe Ser Ala Ile Leu Thr
275 280 285

cta gaa ggc ccc cca cag cag dggc gta ggg ggc atc acc ctg ctc act 912
Leu Glu Gly Pro Pro Gln Gln Gly Val Gly Gly Ile Thr Leu Leu Thr
290 295 300

ctc agt gac aca gag gac tcc ttg cat ttt ttg ctg ctc ttc cga ggg 960
Leu Ser Asp Thr Glu Asp Ser Leu His Phe Leu Leu Leu Phe Arg Gly
305 310 315 320

ctg ctg gaa ccc agg agt ggg gga cta acc cag gtt ccc ttg agg ctc 1008
Leu Leu Glu Pro Arg Ser Gly Gly Leu Thr Gln Val Pro Leu Arg Leu
325 330 335

cag att cta cac cag ggg cag cta ctg cga gaa ctt cag gcc aat gte 1056
Gln Ile Leu His Gln Gly Gln Leu Leu Arg Glu Leu Gln Ala Asn Val
340 345 350

tca gcec cag gaa cca ggc ttt get gag gtg ctg cce aac ctg aca gte 1104
Ser Ala Gln Glu Pro Gly Phe Ala Glu Val Leu Pro Asn Leu Thr Val
355 360 365

cag gag atg gac tgg ctg gtg ctg ggg gag ctg cag atg gcc ctg gag 1152
Gln Glu Met Asp Trp Leu Val Leu Gly Glu Leu Gln Met Ala Leu Glu
370 375 380

tgg gca ggc agg cca ggg ctg cgc atc agt gga cac att gct gcc agg 1200
Trp Ala Gly Arg Pro Gly Leu Arg Ile Ser Gly His Ile Ala Ala Arg
385 390 395 400

aag agc tgc gac gtc ctg caa agt gtc ctt tgt ggg gect gat gcc ctg 1248
Lys Ser Cys Asp Val Leu Gln Ser Val Leu Cys Gly Ala Asp Ala Leu
405 410 415

atc cca gtc cag acg ggt gct gcc ggc tca gocc agc ctc acg ctg cta 1296
Ile Pro Val Gln Thr Gly Ala Ala Gly Ser Ala Ser Leu Thr Leu Leu
420 425 430

gga aat ggc tcc ctg atc tat cag gtg caa gtg gta ggg aca agc agt 1344
Gly Asn Gly Ser Leu Ile Tyr Gln Val Gln Val Val Gly Thr Ser Ser
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435 440 445
gag gtg gtg gcc atg aca ctg gag acc aag cct cag cgg agg gat cag 1392
Glu Val Val Ala Met Thr Leu Glu Thr Lys Pro Gln Arg Arg Asp Gln
450 455 460
cgc act gtc ctg tgc cac atg gct gga ctc cag cca gga gga cac acg 1440
Arg Thr Val Leu Cys His Met Ala Gly Leu Gln Pro Gly Gly His Thr
465 470 475 480
gcc gtg ggt atc tgc cct ggg ctg ggt gcc cga ggg gct cat atg ctg 1488
Ala Val Gly Ile Cys Pro Gly Leu Gly Ala Arg Gly Ala His Met Leu
485 490 495
ctg cag aat gag ctc ttc ctg aac gtg ggc acc aag gac ttc cca gac 1536
Leu Gln Asn Glu Leu Phe Leu Asn Val Gly Thr Lys Asp Phe Pro Asp
500 505 510
gga gag ctt cgg ggg cac gtg gct gcc ctg ccc tac tgt ggg cat agc 1584
Gly Glu Leu Arg Gly His Val Ala Ala Leu Pro Tyr Cys Gly His Ser
515 520 525
gcc cge cat gac acg ctg tcc gtg ccc cta gca gga gec ctg gtg cta 1632
Ala Arg His Asp Thr Leu Ser Val Pro Leu Ala Gly Ala Leu Val Leu
530 535 540
cce cet gtg aag age caa gca gca ggg cac gee tgg ctt tee ttg gat 1680
Pro Pro Val Lys Ser Gln Ala Ala Gly His Ala Trp Leu Ser Leu Asp
545 550 555 560
acc cac tgt cac ctg cac tat gaa gtg ctg ctg gct ggg ctt ggt ggc 1728
Thr His Cys His Leu His Tyr Glu Val Leu Leu Ala Gly Leu Gly Gly
565 570 575
tca gaa caa ggc act gtc act gcc cac ctc ctt ggg cct cct gga acg 1776
Ser Glu Gln Gly Thr Val Thr Ala His Leu Leu Gly Pro Pro Gly Thr
580 585 590
cca ggg cct cgg cgg ctg ctg aag gga ttc tat ggc tca gag gcc cag 1824
Pro Gly Pro Arg Arg Leu Leu Lys Gly Phe Tyr Gly Ser Glu Ala Gln
595 600 605
ggt gtg gtg aag gac ctg gag ccg gaa ctg ctg cgg cac ctg gca aaa 1872
Gly val Val Lys Asp Leu Glu Pro Glu Leu Leu Arg His Leu Ala Lys
610 615 620
ggc atg gcc tcc ctg atg atc acc acc aag ggt agc ccc aga ggg gag 1920
Gly Met Ala Ser Leu Met Ile Thr Thr Lys Gly Ser Pro Arg Gly Glu
625 630 635 640
ctc cga ggg cag aga cga acg gtg atc tgt gac ccg gtg gtg tge cca 1968
Leu Arg Gly Gln Arg Arg Thr Val Ile Cys Asp Pro Val Val Cys Pro
645 650 655
ccg cce age tge cca cac ccg gtg cag get cee gac cag tge tge cct 2016
Pro Pro Ser Cys Pro His Pro Val Gln Ala Pro Asp Gln Cys Cys Pro
660 665 670
gtt tgc cct gag aaa caa gat gtc aga gac ttg cca ggg ctg cca agg 2064
Val Cys Pro Glu Lys Gln Asp Val Arg Asp Leu Pro Gly Leu Pro Arg
675 680 685
agc cgg gac cca gga gag ggce tgc tat ttt gat ggt gac cgg age tgg 2112
Ser Arg Asp Pro Gly Glu Gly Cys Tyr Phe Asp Gly Asp Arg Ser Trp
690 695 700
cgg gca gcg ggt acg cgg tgg cac ccc gtt gtg ccc cecc ttt gge tta 2160
Arg Ala Ala Gly Thr Arg Trp His Pro Val Val Pro Pro Phe Gly Leu
705 710 715 720
att aag tgt gct gtc tgc acc tgc aag ggg ggc act gga gag gtg cac 2208
Ile Lys Cys Ala Val Cys Thr Cys Lys Gly Gly Thr Gly Glu Val His
725 730 735
tgt gag aag gtg cag tgt ccc cgg ctg gcc tgt gcc cag cct gtg cgt 2256

Cys Glu Lys Val Gln Cys Pro Arg Leu Ala Cys Ala Gln Pro Val Arg
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740 745 750

gtc aac ccc acc gac tgc tgc aaa cag tgt cca gtg ggg tcg ggg gcc 2304
Val Asn Pro Thr Asp Cys Cys Lys Gln Cys Pro Val Gly Ser Gly Ala
755 760 765

cac ccc cag ctg ggg gac ccc atg cag gct gat ggg ccc cgg ggc tgc 2352
His Pro Gln Leu Gly Asp Pro Met Gln Ala Asp Gly Pro Arg Gly Cys
770 775 780
cgt ttt gct ggg cag tgg ttc cca gag agt cag agc tgg cac ccc tca 2400
Arg Phe Ala Gly Gln Trp Phe Pro Glu Ser Gln Ser Trp His Pro Ser
785 790 795 800
gtg ccc cct ttt gga gag atg agc tgt atc acc tgc aga tgt ggg gca 2448
Val Pro Pro Phe Gly Glu Met Ser Cys Ile Thr Cys Arg Cys Gly Ala
805 810 815
ggg gtg cct cac tgt gag cgg gat gac tgt tca ctg cca ctg tcec tgt 2496
Gly Val Pro His Cys Glu Arg Asp Asp Cys Ser Leu Pro Leu Ser Cys
820 825 830
ggc tcg ggg aag gag agt cga tgc tgt tecc cge tge acg geoc cac cgg 2544
Gly Ser Gly Lys Glu Ser Arg Cys Cys Ser Arg Cys Thr Ala His Arg
835 840 845
cgg cca gcoc cca gag acce aga act gat cca gag ctg gag aaa gaa gcce 2592
Arg Pro Ala Pro Glu Thr Arg Thr Asp Pro Glu Leu Glu Lys Glu Ala
850 855 860
gaa ggc tct tagggagcag ccagagggcc aagtgaccaa gaggatgggg 2641
Glu Gly Ser
865
cctgagetgg ggaaggggtg gcatcgagga ccttecttgeca ttetecctgtg ggaagcccag 2701
tgcetttget cctectgtect gectctacte ccacceccac tacctttggg aaccacaget 2761
ccacaagggg gagaggcagc tgggccagac cgaggtcaca gccactccaa gtcctgccct 2821
gccaccecteg gectetgtee ttggaagece cacccettte ctectgtaca taatgtcact 2881
ggcttgttgg gatttttaat ttatcttcac tcagcaccaa gggcccccga cactccactc 2941
ctgctgecce tgagctgage agagtcatta ttggagagtt ttgtatttat taaaacattt 3001
ctttttcagt caaaaaaaaa aaaaaagggc ggccgc 3037
<210> SEQ ID NO 10
<211> LENGTH: 867
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10

Met Pro Ser Leu Pro Ala Pro Pro Ala Pro Leu Leu Leu Leu Gly Leu
1 5 10 15

Leu Leu Leu Gly Ser Arg Pro Ala Arg Gly Ala Gly Pro Glu Pro Pro
20 25 30

Val Leu Pro Ile Arg Ser Glu Lys Glu Pro Leu Pro Val Arg Gly Ala
35 40 45

Ala Gly Cys Thr Phe Gly Gly Lys Val Tyr Ala Leu Asp Glu Thr Trp
His Pro Asp Leu Gly Glu Pro Phe Gly Val Met Arg Cys Val Leu Cys
65 70 75 80

Ala Cys Glu Ala Pro Gln Trp Gly Arg Arg Thr Arg Gly Pro Gly Arg
85 90 95

Val Ser Cys Lys Asn Ile Lys Pro Glu Cys Pro Thr Pro Ala Cys Gly
100 105 110
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Gln Pro Arg Gln Leu Pro Gly His Cys Cys Gln Thr Cys Pro Gln Glu
115 120 125

Arg Ser Ser Ser Glu Arg Gln Pro Ser Gly Leu Ser Phe Glu Tyr Pro
130 135 140

Arg Asp Pro Glu His Arg Ser Tyr Ser Asp Arg Gly Glu Pro Gly Ala
145 150 155 160

Glu Glu Arg Ala Arg Gly Asp Gly His Thr Asp Phe Val Ala Leu Leu
165 170 175

Thr Gly Pro Arg Ser Gln Ala Val Ala Arg Ala Arg Val Ser Leu Leu
180 185 190

Arg Ser Ser Leu Arg Phe Ser Ile Ser Tyr Arg Arg Leu Asp Arg Pro
195 200 205

Thr Arg Ile Arg Phe Ser Asp Ser Asn Gly Ser Val Leu Phe Glu His
210 215 220

Pro Ala Ala Pro Thr Gln Asp Gly Leu Val Cys Gly Val Trp Arg Ala
225 230 235 240

Val Pro Arg Leu Ser Leu Arg Leu Leu Arg Ala Glu Gln Leu His Val
245 250 255

Ala Leu Val Thr Leu Thr His Pro Ser Gly Glu Val Trp Gly Pro Leu
260 265 270

Ile Arg His Arg Ala Leu Ala Ala Glu Thr Phe Ser Ala Ile Leu Thr
275 280 285

Leu Glu Gly Pro Pro Gln Gln Gly Val Gly Gly Ile Thr Leu Leu Thr
290 295 300

Leu Ser Asp Thr Glu Asp Ser Leu His Phe Leu Leu Leu Phe Arg Gly
305 310 315 320

Leu Leu Glu Pro Arg Ser Gly Gly Leu Thr Gln Val Pro Leu Arg Leu
325 330 335

Gln Ile Leu His Gln Gly Gln Leu Leu Arg Glu Leu Gln Ala Asn Val
340 345 350

Ser Ala Gln Glu Pro Gly Phe Ala Glu Val Leu Pro Asn Leu Thr Val
355 360 365

Gln Glu Met Asp Trp Leu Val Leu Gly Glu Leu Gln Met Ala Leu Glu
370 375 380

Trp Ala Gly Arg Pro Gly Leu Arg Ile Ser Gly His Ile Ala Ala Arg
385 390 395 400

Lys Ser Cys Asp Val Leu Gln Ser Val Leu Cys Gly Ala Asp Ala Leu
405 410 415

Ile Pro Val Gln Thr Gly Ala Ala Gly Ser Ala Ser Leu Thr Leu Leu
420 425 430

Gly Asn Gly Ser Leu Ile Tyr Gln Val Gln Val Val Gly Thr Ser Ser
435 440 445

Glu Val Val Ala Met Thr Leu Glu Thr Lys Pro Gln Arg Arg Asp Gln
450 455 460

Arg Thr Val Leu Cys His Met Ala Gly Leu Gln Pro Gly Gly His Thr
465 470 475 480

Ala vVal Gly Ile Cys Pro Gly Leu Gly Ala Arg Gly Ala His Met Leu
485 490 495

Leu Gln Asn Glu Leu Phe Leu Asn Val Gly Thr Lys Asp Phe Pro Asp
500 505 510
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Gly Glu Leu Arg Gly His Val Ala Ala Leu Pro Tyr Cys Gly His Ser
515 520 525

Ala Arg His Asp Thr Leu Ser Val Pro Leu Ala Gly Ala Leu Val Leu
530 535 540

Pro Pro Val Lys Ser Gln Ala Ala Gly His Ala Trp Leu Ser Leu Asp
545 550 555 560

Thr His Cys His Leu His Tyr Glu Val Leu Leu Ala Gly Leu Gly Gly
565 570 575

Ser Glu Gln Gly Thr Val Thr Ala His Leu Leu Gly Pro Pro Gly Thr
580 585 590

Pro Gly Pro Arg Arg Leu Leu Lys Gly Phe Tyr Gly Ser Glu Ala Gln
595 600 605

Gly val val Lys Asp Leu Glu Pro Glu Leu Leu Arg His Leu Ala Lys
610 615 620

Gly Met Ala Ser Leu Met Ile Thr Thr Lys Gly Ser Pro Arg Gly Glu
625 630 635 640

Leu Arg Gly Gln Arg Arg Thr Val Ile Cys Asp Pro Val Val Cys Pro
645 650 655

Pro Pro Ser Cys Pro His Pro Val Gln Ala Pro Asp Gln Cys Cys Pro
660 665 670

Val Cys Pro Glu Lys Gln Asp Val Arg Asp Leu Pro Gly Leu Pro Arg
675 680 685

Ser Arg Asp Pro Gly Glu Gly Cys Tyr Phe Asp Gly Asp Arg Ser Trp
690 695 700

Arg Ala Ala Gly Thr Arg Trp His Pro Val Val Pro Pro Phe Gly Leu
705 710 715 720

Ile Lys Cys Ala Val Cys Thr Cys Lys Gly Gly Thr Gly Glu Val His
725 730 735

Cys Glu Lys Val Gln Cys Pro Arg Leu Ala Cys Ala Gln Pro Val Arg
740 745 750

Val Asn Pro Thr Asp Cys Cys Lys Gln Cys Pro Val Gly Ser Gly Ala
755 760 765

His Pro Gln Leu Gly Asp Pro Met Gln Ala Asp Gly Pro Arg Gly Cys
770 775 780

Arg Phe Ala Gly Gln Trp Phe Pro Glu Ser Gln Ser Trp His Pro Ser
785 790 795 800

Val Pro Pro Phe Gly Glu Met Ser Cys Ile Thr Cys Arg Cys Gly Ala
805 810 815

Gly Val Pro His Cys Glu Arg Asp Asp Cys Ser Leu Pro Leu Ser Cys
820 825 830

Gly Ser Gly Lys Glu Ser Arg Cys Cys Ser Arg Cys Thr Ala His Arg
835 840 845

Arg Pro Ala Pro Glu Thr Arg Thr Asp Pro Glu Leu Glu Lys Glu Ala
850 855 860

Glu Gly Ser
865

<210> SEQ ID NO 11

<211> LENGTH: 940

<212> TYPE: PRT

<213> ORGANISM: Xenopus laevis

<400> SEQUENCE: 11
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Gln Cys Pro Pro Ile Leu Leu Val Trp Thr Leu Trp Ile Met Ala Val
1 5 10 15

Asp Cys Ser Arg Pro Lys Val Phe Leu Pro Ile Gln Pro Glu Gln Glu
Pro Leu Gln Ser Lys Thr Pro Ala Gly Cys Thr Phe Gly Gly Lys Phe
35 40 45

Tyr Ser Leu Glu Asp Ser Trp His Pro Asp Leu Gly Glu Pro Phe Gly
50 55 60

vVal Met His Cys Val Leu Cys Tyr Cys Glu Pro Gln Arg Ser Arg Arg
65 70 75 80

Gly Lys Pro Ser Gly Lys Val Ser Cys Lys Asn Ile Lys His Asp Cys
85 90 95

Pro Ser Pro Ser Cys Ala Asn Pro Ile Leu Leu Pro Leu His Cys Cys
100 105 110

Lys Thr Cys Pro Lys Ala Pro Pro Pro Pro Ile Lys Lys Ser Asp Phe
115 120 125

Val Phe Asp Gly Phe Glu Tyr Phe Gln Glu Lys Asp Asp Asp Leu Tyr
130 135 140

Asn Asp Arg Ser Tyr Leu Ser Ser Asp Asp Val Ala Val Glu Glu Ser
145 150 155 160

Arg Ser Glu Tyr Val Ala Leu Leu Thr Ala Pro Ser His Val Trp Pro
165 170 175

Pro Val Thr Ser Gly Val Ala Lys Ala Arg Phe Asn Leu Gln Arg Ser
180 185 190

Asn Leu Leu Phe Ser Ile Thr Tyr Lys Trp Ile Asp Arg Leu Ser Arg
195 200 205

Ile Arg Phe Ser Asp Leu Asp Gly Ser Val Leu Phe Glu His Pro Val
210 215 220

His Arg Met Gly Ser Pro Arg Asp Asp Thr Ile Cys Gly Ile Trp Arg
225 230 235 240

Ser Leu Asn Arg Ser Thr Leu Arg Leu Leu Arg Met Gly His Ile Leu
245 250 255

Val Ser Leu Val Thr Thr Thr Leu Ser Glu Pro Glu Ile Ser Gly Lys
260 265 270

Ile Val Lys His Lys Ala Leu Phe Ser Glu Ser Phe Ser Ala Leu Leu
275 280 285

Thr Pro Glu Asp Ser Asp Glu Thr Gly Gly Gly Gly Leu Ala Met Leu
290 295 300

Thr Leu Ser Asp Val Asp Asp Asn Leu His Phe Ile Leu Met Leu Arg
305 310 315 320

Gly Leu Ser Gly Glu Glu Gly Asp Gln Ile Pro Ile Leu Val Gln Ile
325 330 335

Ser His Gln Asn His Val Ile Arg Glu Leu Tyr Ala Asn Ile Ser Ala
340 345 350

Gln Glu Gln Asp Phe Ala Glu Val Leu Pro Asp Leu Ser Ser Arg Glu
355 360 365

Met Leu Trp Leu Ala Gln Gly Gln Leu Glu Ile Ser Val Gln Thr Glu
370 375 380

Gly Arg Arg Pro Gln Ser Met Ser Gly Ile Ile Thr Val Arg Lys Ser
385 390 395 400
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Cys Asp Thr Leu Gln Ser Val Leu Ser Gly Gly Asp Ala Leu Asn Pro
405 410 415

Thr Lys Thr Gly Ala Val Gly Ser Ala Ser Ile Thr Leu His Glu Asn
420 425 430

Gly Thr Leu Glu Tyr Gln Ile Gln Ile Ala Gly Thr Met Ser Thr Vval
435 440 445

Thr Ala Val Thr Leu Glu Thr Lys Pro Arg Arg Lys Thr Lys Arg Asn
450 455 460

Ile Leu His Asp Met Ser Lys Asp Tyr His Asp Gly Arg Val Trp Gly
465 470 475 480

Tyr Trp Ile Asp Ala Asn Ala Arg Asp Leu His Met Leu Leu Gln Ser
485 490 495

Glu Leu Phe Leu Asn Val Ala Thr Lys Asp Phe Gln Glu Gly Glu Leu
500 505 510

Arg Gly Gln Ile Thr Pro Leu Leu Tyr Ser Gly Leu Trp Ala Arg Tyr
515 520 525

Glu Lys Leu Pro Val Pro Leu Ala Gly Gln Phe Val Ser Pro Pro Ile
530 535 540

Arg Thr Gly Ser Ala Gly His Ala Trp Val Ser Leu Asp Glu His Cys
545 550 555 560

His Leu His Tyr Gln Ile Val Val Thr Gly Leu Gly Lys Ala Glu Asp
565 570 575

Ala Ala Leu Asn Ala His Leu His Gly Phe Ala Glu Leu Gly Glu Val
580 585 590

Gly Glu Ser Ser Pro Gly His Lys Arg Leu Leu Lys Gly Phe Tyr Gly
595 600 605

Ser Glu Ala Gln Gly Ser Val Lys Asp Leu Asp Leu Glu Leu Leu Gly
610 615 620

His Leu Ser Arg Gly Thr Ala Phe Ile Gln Val Ser Thr Lys Leu Asn
625 630 635 640

Pro Arg Gly Glu Ile Arg Gly Gln Ile His Ile Pro Asn Ser Cys Glu
645 650 655

Ser Gly Gly Val Ser Leu Thr Pro Glu Glu Pro Glu Tyr Glu Tyr Glu
660 665 670

Ile Tyr Glu Glu Gly Arg Gln Arg Asp Pro Asp Asp Leu Arg Lys Asp
675 680 685

Pro Arg Ala Cys Ser Phe Glu Gly Gln Leu Arg Ala His Gly Ser Arg
690 695 700

Trp Ala Pro Asp Tyr Asp Arg Lys Cys Ser Val Cys Ser Cys Gln Lys
705 710 715 720

Arg Thr Val Ile Cys Asp Pro Ile Val Cys Pro Pro Leu Asn Cys Ser
725 730 735

Gln Pro Val His Leu Pro Asp Gln Cys Cys Pro Val Cys Glu Glu Lys
740 745 750

Lys Glu Met Arg Glu Val Lys Lys Pro Glu Arg Ala Arg Thr Ser Glu
755 760 765

Gly Cys Phe Phe Asp Gly Asp Arg Ser Trp Lys Ala Ala Gly Thr Arg
770 775 780

Trp His Pro Phe Val Pro Pro Phe Gly Leu Ile Lys Cys Ala Ile Cys
785 790 795 800

Thr Cys Lys Gly Ser Thr Gly Glu Val His Cys Glu Lys Val Thr Cys
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805 810 815

Pro Lys Leu Ser Cys Thr Asn Pro Ile Arg Ala Asn Pro Ser Asp Cys
820 825 830

Cys Lys Gln Cys Pro Val Glu Glu Arg Ser Pro Met Glu Leu Ala Asp
835 840 845

Ser Met Gln Ser Asp Gly Ala Gly Ser Cys Arg Phe Gly Arg His Trp
850 855 860

Tyr Pro Asn His Glu Arg Trp His Pro Thr Val Pro Pro Phe Gly Glu
865 870 875 880

Met Lys Cys Val Thr Cys Thr Cys Ala Glu Gly Ile Thr Gln Cys Arg
885 890 895

Arg Gln Glu Cys Thr Gly Thr Thr Cys Gly Thr Gly Ser Lys Arg Asp
900 905 910

Arg Cys Cys Thr Lys Cys Lys Asp Ala Asn Gln Asp Glu Asp Glu Lys
915 920 925

Val Lys Ser Asp Glu Thr Arg Thr Pro Trp Ser Phe
930 935 940

<210> SEQ ID NO 12

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide for PCR

<400> SEQUENCE: 12

cgggatccgg cccctacggce gccaacatg 29

<210> SEQ ID NO 13

<211> LENGTH: 35

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide for PCR

<400> SEQUENCE: 13

cggaattctc attggctcag cttattgaga atcat 35

<210> SEQ ID NO 14

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide for PCR

<400> SEQUENCE: 14

catggcggta gggaacgctc t 21
<210> SEQ ID NO 15

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide for PCR

<400> SEQUENCE: 15

gttetgtcec cgttgtteca t 21

<210> SEQ ID NO 16



US 2003/0125540 Al
58

—-continued

Jul. 3, 2003

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide for PCR

<400> SEQUENCE: 16

ggcttcececca ctgtgetttg t

<210> SEQ ID NO 17

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide for PCR

<400> SEQUENCE: 17

ggaggtcacc gtctcctcca ¢

<210> SEQ ID NO 18

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide for PCR

<400> SEQUENCE: 18

atggaacaac ggggacag

<210> SEQ ID NO 19

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide for PCR

<400> SEQUENCE: 19

ttcttcgcac tgacacac

<210> SEQ ID NO 20

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: cligonuclectide for PCR

<400> SEQUENCE: 20

atgtcattgt tttcacagca

<210> SEQ ID NO 21

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide for PCR

<400> SEQUENCE: 21

gctcaagcga ttctctca

<210> SEQ ID NO 22

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

21

21

18

18

20

18
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<223> OTHER INFORMATION: oligonucleotide for PCR
<400> SEQUENCE: 22

tgcagtcagt aggcgagcca t

<210> SEQ ID NO 23

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide for PCR

<400> SEQUENCE: 23

gtaatcacqgg cagcagacgc t

<210> SEQ ID NO 24

<211> LENGTH: 2601

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 24

atgeccgagec tcccggeece gecggeecceg ctgectgetee tegggetget getgectegge
tcccggeecgg cccgcggoge cggcccagag cccccegtge tgcccatccg ttctgagaag
gagccgctge ccgttcgggg agcggcaggc tgcaccttcg gcgggaaggt ctatgccttg
gacgagacgt ggcacccgga cctaggggag ccattcgggg tgatgcgetg cgtgctgtge
gcctgcgagg cgcctcagtg gggtcgeccgt accaggggcc ctggcagggt cagctgcaag
aacatcaaac cagagtgccc aaccccggcece tgtgggcage cgcgccagcet gccgggacac
tgctgccaga cctgccccca ggagcgcagce agttcggagc ggcagccgag cggcctgtcce
ttcgagtatc cgcgggacce ggagcatcge agttatageqg accgecgggga gccaggcgcet
gaggagcggg cccgtggtga cggccacacg gacttcgtgg cgctgctgac agggccgagg
tcgcaggcgg tggcacgagc ccgagtctcg ctgctgcget ctagcctecg cttctctatce
tcctacagge ggctggaccg ccctaccagg atccgecttct cagactccaa tggcagtgtce
ctgtttgagc accctgcage ccccacccaa gatggcctgg tctgtggggt gtggcgggea
gtgccteggt tgtctctgeg getccttagg gcagaacage tgcatgtgge acttgtgaca
ctcactcacc cttcagggga ggtctggggg cctctcatcc ggcaccgggc cctggctgca
gagaccttca gtgccatcct gactctagaa ggccccccac agcagggcgt agggggcatce
accctgctca ctctcagtga cacagaggac tccttgcatt ttttgctgct cttccgaggg
ctgctggaac ccaggagtgg gggactaacc caggttccct tgaggctcca gattctacac
caggggcagc tactgcgaga acttcaggcc aatgtctcag cccaggaacc aggctttget
gaggtgctgc ccaacctgac agtccaggag atggactggc tggtgctggg ggagctgcag
atggccetgg agtgggcagg caggccaggg ctgcgcatca gtggacacat tgctgccagg
aagagctgcg acgtcctgca aagtgtcctt tgtggggctg atgccctgat cccagtccag
acgggtgctg ccggctcagc cagcctcacg ctgctaggaa atggctccct gatctatcag
gtgcaagtgg tagggacaag cagtgaggtg gtggccatga cactggagac caagcctcag
cggagggate agecgcactgt ceotgtgecac atggectggac tccagecagg aggacacacqg
gccgtgggta tctgccctgg gotgggtgcc cgaggggctc atatgctgct gcagaatgag
ctcttcctga acgtgggcac caaggacttc ccagacggag agcttcgggg gcacgtggcect
gccctgecet actgtgggca tagcgcccge catgacacge tgtcegtgece cctagcagga
gccctggtge taccccctgt gaagagccaa gcagcagggce acgcctggcet ttecttggat
acccactgtc acctgcacta tgaagtgctg ctggctgggc ttggtggctc agaacaaggc
actgtcactg cccacctcct tgggcctcct ggaacgccag ggcecctcggcg gctgctgaag
ggattctatg gctcagaggc ccagggtgtg gtgaaggacc tggagccgga actgctgcgg
cacctggcaa aaggcatggc ctccctgatg atcaccacca agggtagccc cagaggggag

ctccgaggge agagacgaac ggtgatctgt gacccggtgg tgtgcccacc gcccagctge
ccacacccgg tgcaggctcc cgaccagtge tgccctgttt gccctgagaa acaagatgte

21

21

300

360

420

480

540

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
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—continued
agagacttgc cagggctgcc aaggagccgg gacccaggag agggctgcta ttttgatggt 2100
gaccggaget ggegggeage gggtacgeqg tggeaccecceq ttgtgeccee ctttggetta 2160
attaagtgtg ctgtctgcac ctgcaagggg ggcactggag aggtgcactyg tgagaaggtg 2220
cagtgtccecec ggctggcctg tgcccagcct gtgcgtgtca accccaccga ctgctgcaaa 2280
cagtgtccag tggggtcggg ggcccacccce cagcectggggg accccatgca ggctgatggg 2340
cccegggget geegttttge tgggcagtgg ttceccagaga gtcagagctg gcacccctca 2400
gtgcccectt ttggagagat gagctgtatc acctgcagat gtggggcagg ggtgcctcac 2460
tgtgagcggg atgactgttc actgccactg tcctgtgget cggggaagga gagtcgatgc 2520
tgttcceget gcacggccca cecggeggecca gccccagaga ccagaactga tccagagcetg 2580
gagaaagaag ccgaaggctc t 2601

What is claimed is:
1. An isolated nucleic acid molecule selected from the
group consisting of:

a) a nucleic acid molecule having a nucleotide sequence
which is at least 90% identical to the nucleotide
sequence of any of SEQ ID NOs:1, 3,5, 7, and 9, or a
complement thereof;

b) a nucleic acid molecule comprising at least 15 nucle-
otide residues and having a nucleotide sequence iden-
tical to at least 15 consecutive nucleotide residues of
any of SEQ ID NOs:1, 3,5, 7, and 9, or a complement
thereof;

¢) a nucleic acid molecule which encodes a polypeptide
comprising the amino acid sequence of any of SEQ ID
NOs:2, 4, 6, 8, and 10;

d) a nucleic acid molecule which encodes a fragment of
a polypeptide comprising the amino acid sequence of
any of SEQ ID NOs:2, 4, 6, 8, and 10, wherein the
fragment comprises at least 10 consecutive amino acid
residues of any of SEQ ID NOs:2, 4, 6, 8, and 10;

¢) a nucleic acid molecule which encodes a fragment of a
polypeptide comprising the amino acid sequence of any
of SEQ ID NOs:2, 4, 6, 8, and 10, wherein the fragment
comprises consecutive amino acid residues correspond-
ing to at least half of the full length of any of SEQ ID

5. A host cell which contains the nucleic acid molecule of

claim 1.

6. The host cell of claim 5 which is a mammalian host cell.
7. A non-human mammalian host cell containing the

nucleic acid molecule of claim 1.

8. An isolated polypeptide selected from the group con-

sisting of:

a) a fragment of a polypeptide comprising the amino acid
sequence of any of SEQ ID NOs:2, 4, 6, 8, and 10;

b) a naturally occurring allelic variant of a polypeptide
comprising the amino acid sequence of any of SEQ ID
NOs:2, 4, 6, 8, and 10, wherein the polypeptide is
encoded by a nucleic acid molecule which hybridizes
with a nucleic acid molecule consisting of the nucle-
otide sequence of any of SEQ ID NOs:1, 3, 5,7, and 9,
or a complement thereof under stringent conditions;
and

¢) a polypeptide which is encoded by a nucleic acid
molecule comprising a nucleotide sequence which is at
least 90% identical to a nucleic acid consisting of the
nucleotide sequence of any of SEQ ID NOs: 1, 3,5, 7,
and 9, or a complement thereof.

9. The isolated polypeptide of claim 8 having the amino

acid sequence of any of SEQ ID NOs:2, 4, 6, 8, and 10.

10. The polypeptide of claim 8, wherein the amino acid

NOs:2, 4, 6, 8, and 10; and

f) a nucleic acid molecule which encodes a naturally
occurring allelic variant of a polypeptide comprising

sequence of the polypeptide further comprises heterologous
amino acid residues.

11. An antibody which selectively binds with the polypep-
tide of claim 8.

the amino acid sequence of any of SEQ ID NOs:2, 4,

6, 8, and 10, wherein the nucleic acid molecule hybrid-

izes with a nucleic acid molecule consisting of the

nucleotide sequence of any of SEQ ID NOs:1, 5, 7, and

9, or a complement thereof under stringent conditions.

2. The isolated nucleic acid molecule of claim 1, which is
selected from the group consisting of:

a) a nucleic acid having the nucleotide sequence of any of
SEQID NOs:1, 3,5, 7, and 9, or a complement thereof;
and

b) a nucleic acid molecule which encodes a polypeptide
having the amino acid sequence of any of SEQ ID
NOs:2, 4, 6, 8, and 10, or a complement thereof.

3. The nucleic acid molecule of claim 1, further compris-

ing vector nucleic acid sequences.

4. The nucleic acid molecule of claim 1 further compris-

ing nucleic acid sequences encoding a heterologous
polypeptide.

12. A method for producing a polypeptide selected from

the group consisting of:

a) a polypeptide comprising the amino acid sequence of
any of SEQ ID NOs:2, 4, 6, 8, and 10;

b) a polypeptide comprising a fragment of the amino acid
sequence of any of SEQ ID NOs:2, 4, 6, 8, and 10,
wherein the fragment comprises at least 10 contiguous
amino acids of any of SEQ ID NOs:2, 4, 6, 8, and 10,
and

¢) a naturally occurring allelic variant of a polypeptide
comprising the amino acid sequence of any of SEQ ID
NOs:2, 4, 6, 8, and 10, or a complement thereof,
wherein the polypeptide is encoded by a nucleic acid
molecule which hybridizes with a nucleic acid mol-
ecule consisting of the nucleotide sequence of any of
SEQID NOs:1, 3,5, 7, and 9, or a complement thereof
under stringent conditions;
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the method comprising culturing the host cell of claim 5
under conditions in which the nucleic acid molecule is
expressed.

13. A method for detecting the presence of a polypeptide
of claim & in a sample, comprising:

a) contacting the sample with a compound which selec-
tively binds with a polypeptide of claim 8; and

b) determining whether the compound binds with the
polypeptide in the sample.

14. The method of claim 13, wherein the compound which
binds with the polypeptide is an antibody.

15. A kit comprising a compound which selectively binds
with a polypeptide of claim 8 and instructions for use.

16. A method for detecting the presence of a nucleic acid
molecule of claim 1 in a sample, comprising the steps of:

a) contacting the sample with a nucleic acid probe or
primer which selectively hybridizes with the nucleic
acid molecule; and

b) determining whether the nucleic acid probe or primer

binds with a nucleic acid molecule in the sample.

17. The method of claim 16, wherein the sample com-
prises mRNA molecules and is contacted with a nucleic acid
probe.

18. A kit comprising a compound which selectively
hybridizes with a nucleic acid molecule of claim 1 and
instructions for use.

19. A method for identifying a compound which binds
with a polypeptide of claim 8 comprising the steps of:

a) contacting a polypeptide, or a cell expressing a
polypeptide of claim 8 with a test compound; and

b) determining whether the polypeptide binds with the test
compound.
20. The method of claim 19, wherein the binding of the
test compound to the polypeptide is detected by a method
selected from the group consisting of:

a) detection of binding by direct detecting of test com-
pound/polypeptide binding;

b) detection of binding using a competition binding assay;
and

¢) detection of binding using an assay for an activity

characteristic of the polypeptide.

21. A method for modulating the activity of a polypeptide
of claim 8 comprising contacting a polypeptide or a cell
expressing a polypeptide of claim 8 with a compound which
binds with the polypeptide in a sufficient concentration to
modulate the activity of the polypeptide.
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22. A method for identifying a compound which modu-
lates the activity of a polypeptide of claim 8, comprising:

a) contacting a polypeptide of claim 8 with a test com-
pound; and

b) determining the effect of the test compound on the
activity of the polypeptide to thereby identify a com-
pound which modulates the activity of the polypeptide.

23. An antibody substance which selectively binds with
the polypeptide of claim §.

24. A method of making an antibody substance which
selectively binds with the polypeptide of claim &, the method
comprising providing the polypeptide to an immunocompe-
tent vertebrate and thereafter harvesting from the vertebrate
blood or serum comprising the antibody substance.

25. A method of making an antibody substance which
selectively binds with the polypeptide of claim 8, the method
comprising contacting the polypeptide with a plurality of
particles which individually comprise an antibody substance
and a a nucleic acid encoding the antibody substance,
segregating a particle which selectively binds with the
polypeptide, and expressing the antibody substance from the
nucleic acid of the segregated particle.

26. The isolated nucleic acid of claim 1, wherein the
isolated nucleic acid comprises a portion having the nucle-
otide sequence SEQ ID NO:1.

27. The isolated nucleic acid of claim 1, wherein the
isolated nucleic acid comprises a portion having the nucle-
otide sequence SEQ ID NO:3.

28. The isolated nucleic acid of claim 1, wherein the
isolated nucleic acid comprises a portion having the nucle-
otide sequence SEQ ID NO:5.

29. The isolated nucleic acid of claim 1, wherein the
isolated nucleic acid comprises a portion having the nucle-
otide sequence SEQ ID NO:7.

30. The isolated nucleic acid of claim 1, wherein the
isolated nucleic acid comprises a portion having the nucle-
otide sequence SEQ ID NO:9.

31. The isolated polypeptide of claim 8, wherein the
amino acid sequence of the isolated polypeptide is SEQ ID
NO:2.

32. The isolated polypeptide of claim 8, wherein the
amino acid sequence of the isolated polypeptide is SEQ ID
NO:4.

33. The isolated polypeptide of claim 8, wherein the
amino acid sequence of the isolated polypeptide is SEQ ID
NO:6.

34. The isolated polypeptide of claim 8, wherein the
amino acid sequence of the isolated polypeptide is SEQ ID
NO:8.

35. The isolated polypeptide of claim 8, wherein the
amino acid sequence of the isolated polypeptide is SEQ ID
NO:10.
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FIG. 1

AGAGCCTACTCTGATGACCGTGGCCTTGGCT CCTCCAGGAAGGCTCAGGAGCCCT, ACCTCCCTGCCATTATAGCTGCTC
CCCGCCAGAAGCCTGTGCCAACTCICTGCSATTCCCTGATCTCCATCCCTGTGGCTGTCACCC]TGG'I'CACCT CCGTGCT
GTCACTGCCATCTCCCCCCTGACCCCTCTAACCCATCC[CTGCCTCCCTCCCTGCAGTCAGAGGGTCCTGTTCCCATCA
GCGATTCCCCTGCTTAAACCCTT CCATGACTCCCCACTGCCCTAAGCTGAGGTCAGTCT CCCAAGCCTGGCATGTGGCC
CTCTGGATCTGGGTTCCATTTCTGTCTY CCAGCCTGCCCACTTCCCTTCATGAATGTTGGGTICT, AGCTCCCTGTTCTOC

AAACCCATACTACACATCCCACTTCT GGGTCTTTGCCTGGGATGTTGCTGACACT CAGAAAGTCCCGTCGACGCGGCC

ATG GCT CGC CTA CAG ACT GCA CTC GTC GTT GTC CTC GTC CTC CITGCTGTG GCG CTT CAA
GCA ACTGAG GCA GGC CCC TAC GGC GOC AAC ATG GAA. GACAGC GTC TGC TGC CGT GAT TAC

GTCCGT TAC CGT CTG CCC CTG CGC GTG GTG AAA CAC TIC TACTGG ACC TCA GAC TCC TGC
CCG AGG CCT GGC GTG GTG TTG CTA ACC TTC AGG GAT AAG GAG ATC TGT GCC GAT CCC AGA

GIG CCC TG GTG AAG ATG ATT CTC AAT AAG CTG AGC CAATGA
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